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Apalachicola  Bay,  Fla.,  192;  Apalachicola  River,  Fla.,  193;  Flint  River,  Ga.,  194; 
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lapoosa River,  Ala.,  201;  Coosa  River,  Ga.  and  Ala.,  202;  operating  and  care^of 
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River,  and  B(»gne  Falia,  La.,  215;  Tickfaw  River  and  its  tributaries,  La.,  216; 
Amite  River  and  Bayou  Manchac,  La.,  Bayou  Lafourche,  La.,  217;  Bayou  'J'en*e- 
bonne,  La.,  Bayou  Plaquemiue,  La.,  218;  Bayou  Courtableau,  La.,  219;  Bayou 
Teche,  La.,  mouth  and  passes  of  Cfalcasieu  River,  L<a.,220;  harbor  at  Sabine  Pass, 
Tex.,  221;  Sabine  River,  Tex.,Neches  River,  Tex.,  222;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examination,  223. 
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.Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caviug,  223;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation  in  Mississippi  River 
below  New  Orleans,  La.,  224. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Eiftrance  to  Galveston  Harbor,  Tex.,  224;  ship  channel  in  Galveston  Bay,  Tex,,  225; 
Trinity  River.  Tex.,  226:  Cellar  Bayou,  Tex.,  Butfalo  Bayou,  Tex.,  harbor  at  Bra- 
zos Santiago,  Tex.,  227;  examinations  and  survey,  228. 
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WESTERN  RIVERS. 

|X  THE  CHAUGE   OF   CaPT.  J.  H.  WlLLARD,  CORPS  OF  EXGIXEKRS — 

Bed  River,  La.  and  Ark.,  229;  Red  River  above  Fulton,  Ark.,  230;  Ouachita  and 
Black  rivers,  Ark.  and  La.,  231;  Bayoa  D'Arbonne,  La.,  Bayou  Bartholomew,  La. 
and  Ark.,  232;  Jtayon  Boeuf,  La.,  Tensas  Rivor  and  Bayou  Maoon,  I^i.,  233;  bayous 
Bondeway  and  Vidal,  La.,  Big  Black  River,  Miss.,  234;  Yazoo  River,  Miss.,  23.5; 
Tehnla  Lake,  Miss.,  Tallahatchee  River,  Miss.,  236;  Steele  Bayou  and  \Va8bin<!;t<»u 
Bayou,  Miss.,  237;  Big  Sunflower  River,  Miss.,  Big  Hatcheo  River,  Tenn.,  2:i8; 
Forked  iJeer  .RiYer,  Tenu.,  water-gauges  on  Mississippi  River  and  its  principal 
tributaries,  239;  survey  of  Cypress  Bay  on  and  the  lakes  between  JefTersou,  Tex., 
aud  Shreveport,  La.,  240. 

In  the  charge  op  Capt.  H.  S.  Taber,  Corps  of  Engineers —  ' 

Removing  obstructions  in  Arkansas  River,  Arkansas  River,  241 ;  Fourche  Lo  Fevro 
River,  Ark.,  Petit  Jean  River,  Ark.,  243;  White  River,  Ark.,  Ca^'he  River,  Ark.,  -241 ; 
Little  Red  River  Ark.,  Black  River,  Ark.  and  Mo.,  245;  Black  River,  Mo.,  St. 
Francis  River,  Ark.,  246;  St.  Francis  River,  Mo.,  Little  River,  Mo.,  examination 
and  survey,  247. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  op  Engineers — 

Removing  snags  and  -wrecks  from  Mississippi  River,  248;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  249;  harbor  at  St.  Louis,  Mo.,  250;  Gasconade  River. 
Mo.,  Osage  River,  Mo.,  251;  Kaskaskia  ^iver.  111.,  252. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  MissisMippi 
River  between  Des  Moines  Rapids  and  inoutti  of  Illinois  River,  253;  Des  Moines 
Rapids,  Mississippi  River,  254;  operating  and  care  of  Des  Moines  Rapids  Canal 
and  Dry  Dock,  Mississii>pi  River  between  Miuneapolis  and  Des  Moines  Rapids, 
255. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Antbony,  Minn.,  256;  roservciirs  at  head  waters 
of  Mississippi  River,  257;  Chippewa  River,  including  Yellow  Banks,  Wis  , 
258;  St.  Croix  River,  Wis.  and  Minn.,  259;  Minneffuta  River;  Minn.,  260;  Uv.i 
River  of  the  North,  Minn,  and  K.  Dak.,  gauging  Mississippi  River  at  or  near 
St.  PanI,  Minn.,  261 ;  examination  and  survey,  262. 

-  In  thk  charge  op  Capt.  Chas.  F.  Powell,  Corps  of  Engineers— 

Misfionri  River  between  tho  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  2fi3;  Yellow- 
stone River,  Mont,  and  N.  Dak.,  264;  examination,  265. 

In  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  En<^xeeiis— 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Ala.,  206; 
Hiawassee  River,  Tenn.,  267;  French  Broad  River,  Tenn.,  268;  Clinch  River.  'iVnn., 
269;  Cumberland  River,  Tenn.  and  Ky.,  270;  Cauey  Fork  River,  Tenn,,  272;  South 
Fork  of  Camberland  River,  Ky.,  273. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Enginekijs— 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
273;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  275. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Knginf.krs-- 

Ohio  River,  275;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  277;  movable  dam  in  Ohio  River  below  mouth  of  Beaver 
River,  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  278;  ojjerating  and  care  of  locks 
and  dams  Nos.  8  and  9,  Monongahela  River,  purchase  ot  lock  and  dam  Xo.  7,  Mo- 
nongahela River,  purchase  of  lock  and  dam  No.  6,  Monongabclu  River,  Cheat 
Biver,  W.  Va.,  279;  Allegheny  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River, 
Pa.,  280;  ice  barbor  at  mouth  of  Muskingum  River,  Ohio,  operating  and  care  of 
ice  barbor  lock  at  month  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio, 
2^1;  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  282. 
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In  the  chabge  op  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers-? 

Falls  of  tho  Ohio  River,  Louisville,  Ky.,  Indiana  Cbute,  Falls  of  the  Ohio  River,  283; 
operating  and  care  of  Louisville  and  Portland  Canal.  Ky.,  Wabash  River,  Ind.  and 
lU.,  284|  White  River,  Ind.,  285. 

In  tic e  charge  of  Col.  Wiijjam  P.  Ckaighill,  Corps  of  Enginkers— 

Great  Kanawha  Rivep,  W.  Va,,  286;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va„  EJk  Rivor,  W.  Va.,  287;  Gaulev  River,  W.  Va.,2«8;  New 
River,  Va.  and  W.  Va.,  289. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewater  River,  Ky..  operating  and  keeping  in  repair  locks  and  dams  on  Green  and 
Barren  rivers,  JCy.,  290;  Rough  River,  Ky.,  Kentucky  River,  Ky.,  291;  operating 
and  keeping  in  repair  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River, 
Ky.,  between  Farmers  and  West  Liberty,  292;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork,  Big  Sandy  River,  Ky.,  293;  Tug  Fork,  Big  Sandy  River,  W.  Va.  and 
Ky.,  Guyaudotto  River,  W.  Va.,  294 ;  Little  Kanawha  River,  W.  Va., -operating  and 
keeping  in  repair  the  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhanuon 
River,  W.  Va.,  295. 

LAKE  HARBORS  AND  RIVERS.     . 

In  the  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296;  harbor  at  Du 
luth,  Minn.,  297;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  298;  Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  harbor  at  Ontonagon, 
Mich.,  299;  Ea^le  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  300;  harbor  of  refuge 
at  Grand  Marais,  Mich.,  301 ;  examination  and  survey,  302. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers — 

Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point,  Mich.,  302;  Man- 
istique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harbor,  Mich, 
and  Wis.,  Menominee  River,  Mich,  and  Wis.,  30i;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor,  Wis.,  305;  Green  Bay  Harbor,  Wis.,  harbor  of  rc^fuge  at  entrance 
of  Sturgeon  Bay  Canal,' Wis.,  306;  Ahnapee  Harbor,  Wis.,  307;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  308;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  309;  Port  Washington  Harbor,  Wis.,  310;  harbor  of  refuge  at  Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  311;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  312;  Waukegan  Harbor,  111.,  313;  Fox  River,  Wis.,  314;  operating 
and  care  of  locks  and  dams  on  Fox  River,  Wis.,  315. 

In.the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  315;  Calumet  Harbor,  111.,  316:  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  111.,  318;  operating  and  care  of  Lagrange  Lock  and  Dam,  Illi- 
nois River,^ll.,  319;  Illinois  and  Mississippi  Canal,  320. 

In  the  charge  of  Maj.  William  Ludlow,  Corps  of  Engineers — 

Petoskey  Harbor,  Mich.,  321;  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich., 
Frankfort  Harbor,  Mich.,  322;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee 
Harbor,  Mich.,  323;  Ludington  Harbor,  Mich.,  Pentwater  Harbor,  Mich.,  324; 
White  River  Harbor,  Mich.,  Muskegon  Harbor,  Mich.,  325;  Grand  Haven  Harbor, 
Mich.,  326;  Holland  Harbor,  Mich.,  327;  Saugatuck  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  328;  St.  Joseph  Harbor,  Mich.,  .329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  Ind.,  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.M.  Poe,  Corps  of  Engineers— 

St.  Marys  River,  Mich.,  331;  operating  and  care  of  Sfc.  Marys  Falls  Canal,  Mich., 
332;  dry  dock  at  St.  Afarys  Falls  Canal.  Mich.,  Hay  Lake  Channel,  St.  Marys  River, 
Mich. ,333;  harbor  at  Cheboygan,  Mich.,  334;  harbor  at  Thunder  Bay,  Mich., 
Thunder  Bay  River,  Mich.,  335;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mi<*h., 
33();  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  3S7;  Black  River  at 
Port  Huron,  Mich.,  mouth  of  Black  River,  Mich.,  339;  St.  Clair  Flats  Cnual,  Mich., 
340;  operating  and  care  of  St.  (iair  Flats  Canal,  Mich.,  (-lintou  Kiver,  Mich.,  341 ; 
Crosse  Pointe  Channel,  Mich.,  'M2;  Rouge  Kiver,  Mich.,  Detroit  River,  Mich.,  343; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  344. 
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In  the  chargb  of  Lieut.  Col.  Jarrd  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  344;  Tole<lo  Harbor,  Ohio,  345;  Port  Cliuton  Harbor,  Ohio, 
Samlnskj  City  Harbor,  Ohio,  346;  Sandusky  Kiver,  Ohio,  Huron  Harbor,  Ohio, 
347;  Vermillion  HarlK>r,  Ohio,  348;  Black  River  Harbor,  Ohio,  Clevelaml  Harbor, 
Ohio,  M9;  Fairport  Harbor,  Ohio,  350;  Ashtabula  Harbor,  Ohio,  351;  removing 
sunken  Tessels  or  craft  obstructing  or  endangering  navigation,  examinations  and 
sarveys,  352. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  ^2;  preservation  and  protection  of  x>enin8ula  at  Presqne  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y.,353;  Buffalo  Harbor,  N.  Y.,  35^t;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355 ;  Olcott  Harbor, 
K.  Y.y  Oak  Orchard  Harbor,  N.  Y.,  356;  examination  and  survey^  357. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  357;  Pultneyvjlle  Harbor,  N.  Y.,  harbor  at  Great  Sodus  Bay, 
N.  Y.,  358;  harbor  at  Little  Sodus  Bav,  N.  Y.,  359;  Oswego  Harbor,  N.  Y.,  360;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  361. 

In  the  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers — 

ShoaLs  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  Kiver,  N.  Y.,  O^- 
densburg  Harbor,  N.Y.,  362;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  i., 
Great  Cbazy  River,  N.  Y.,  breakwater  ut  Gordon  Lauding,  Lake  Champlain,  Vt., 
363;  Plattaburi^  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  364;  Otter  Creek,  Vt., 
Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  865. 

PACIFIC  COAST. 

Ix  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers — 

Oakland  Harbor,  Cal.,365. 

In  the  charge  op  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers— 

Napa  River,  Cal.,  Redwood  Crock,  Cal.,  367;  fean  Luis  Obispo  Harbor,  Cal.,  Wilming- 
ton Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

Ix  THE  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

San  JoiMinin  River,  Cal.,  370;  Mokelamne  River.  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petalnma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  373. 

In  the  chajige  op  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coqnille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  tlmpqna 
River,  Oregon,  377;  month  of  Siuslaw  River,  Oregon,  harbor  at  Yaqnina  Bay, 
OregoD,  378;  Tillamook  Bay  and  Bar,  Oregon,  379;  entrance  to  Nehalem  Bay, 
Oregon,  Upper  Columbia  and  Snake  rivei-s,  Oregon  and  Wash.,  380;  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  381; 
Chehalis  River,  Wash.,  382;  Skagit,  Stillaguamish,  Nooksack,  Snohomish,  and 
Snoqaalmie  rivers.  Wash.,  383;  examinations  and  surveys,  384. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

Montb  of  Columbia  River,  Oregon  and  Wash.,  386;  construction  of  canal  at  the  Cas- 
cadei^  Columbia  River,  Oregon,  388;  Columbia  and  Lower  WillanM*tte  rivers  below 
Portland,  Oregon.  389;  Williamette  River  above  Portland,  Oregon,  391;  Cowlitz 
Kiver,  Wash.,  392;  Youngs  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lombia River,  Oregon  and  Wash.,  examinations  and  surveys,  393. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 395 

MISSISSIPPI  RIVER  COMMISSION 396 
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Five  Mile  River  Harbor,  Conn.,  New  York  Harbor  and  its  adjacent  watew,  Anacostia 
River  at  Wasbingtou,  D.  C,  398;  South  Braueli  of  Elizabeth  River  at  navy-yard, 
Norfolk,  Va.,  San  Pedro,  Wilmington  Harbor,  Cal.,  San  Diego  Harbor  and  adjacent 
waters,  Cal.,  Olympia  Harbor,  Vancouver  Harbor,  and  Belliugham  Bay,  Wash., 
Willamette  River  at  Portland,  Oregon,  399. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES, 

(1)  Bridge  of  city  of  Snohomish,  Wash.,  across  SnohomiBh  River,  (2)  bridge  of  Val- 
ley Street  Railway  Company  across  Duw.nmish  River,  in  section  29,  tcjwnship  24 
nortli,  caugo  4  east,  Washington,  (3)  bridge  of  Cherry  Island  Marsh  Company 
across  Brandy  wine  Creek  at  Wilmington,  Del.,  (4)  bridge  of  Clatsop  County, 
Oregon,  Hcross^Walluski  River,  (5)  bridges  of  Snohomish,  Skykomish  and  Spokane 
Railway  and  Transportation  Company  across  Snohomish  River,  in  section  32,  town- 
ship 29  north,  range  5  east,  Wasbingtou,  and. across  Ebey  Slough,  in  section  4, 
township  28  north,  range  5  east,  Washington,  400;  (6)  bridge  of  Litchfield,  Car- 
rollton  and  Western  Railroad  Company  across  Illinois  {{iver  between  Colnmbiana 
and  Kainpsville,  111.,  (7)  bridge  of  Nashville,  Chattanooga  and  St.  Louis  Railway 
Company  across  Tennessee  River  at  Johnsonvillc,  Tenii.,  (8)  bridge  of  Lewis 
County,  Washington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  of  Navcsluk 
Railroad  Company  across  Shrewsbury  River  at  Highland  Beach,  N.  J.,  (10)  bridge 
of  Delaware  Railroad  Company  across  Christiana  River,  Newcastle  County,  Del., 
401:  (11)  bridge  of  Limes  tone  County,  Ala.,  across  Elk  River  at  Elk  River  Mills,  (12) 
briage  of  board  of  park  commissioners  of  Boston,  Mass.,  across  navigable  water- 
way between  Boston  and  Castle  Island,  (13)  bridge  of  Oregonian  Railroad  Com- 
pany across  Yamhill  River,  near  Ijafayetto,  Oregon,  (14)  bridge  of  Ocean  Springs 
Bridge  Company  across  main  channel  of  Fort  Bayou  at  Qccan  Springs,  Miss.,  (15) 
bridge  of  Lake  Shore  and  Michigan  Southern  Railway  Company  across  Huron 
River  at  Huron,  (^liio,  (16)  bridge  of  Milwaukee,  Lake  Shore  and' Western  Railway 
Company  across  Sheboygan  River  at  Sheboygan,  Wis.,  (17)  bridge  of  city  of  Al- 
bany, Oregon,  across  Willamette  River,  402;  (18)  bridge  of  South  Twenty-second 
Street  Bridge  Company  across  Monougahela  River  at  Pittsburg,  Pa.,  (19)  bridge 
of  Superior  Belt  Line  and  Terminal  Railway  Company  across  St.  Louis  River,  Wis- 
consin and  Minnesota,  (20)  bridge  of  North  River  Bridge  Company  across  Hudson 
River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 
way Company  across  Sandusky  Bay,  Ohio,  (22)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  acAjss  Portage  Caiial  near  Portage  City,  Wis., 
(23)  bridge  of  city  oV  Oshkosh,'  Wis.,  across  Fox  River,  403;  (24)  bridge  of  city 
of  Manitowoc,  Wis.,  across  Manitowoc  River,  (25)  bridge  of  Wahkiakum 
*Couuty,  Wash.,  across  Alger  Slough,  (26)  bridge  of  Milwaukee,  Lake  Shore 
and  Western  Railway  Company  across  Wolf  River  at  New  London,  Wis.,  (27) 
bridge  of  Plymouth  and  Barnstable  counties,  Mass.,  across  Cohasset  Narrows 
between  towns  of  Waroham  and  Bonnie,  (28)  bridge  of  Chicago^  Milwaukee 

.  and  St.  Paul  Railway  Company  across  Chippewa  River  near  Red  Cedar,   Wis., 

i29)  bridge  of  Kenton  County  and  Campbell  County  Bridge  Company  across 
jicking  River  between  Newport  and  (Jovington,  Ky.,  (30)  bridge  of  Skagit 
County,  AVash.,  across  Swinomish  Slongh,  404;  (31)  bridge  of  Washington  and 
Chesapeake  Beach  Railway  Company  across  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the-* 'Three  Sisters^'  near  Washington,  D.  C,  (33)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kaus.,  (34) 
bridge  of  Warren  County,  Miss.,  across  Big  Black  River  at  Baldwin  Ferry,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at  Phinps- 
burg,  (36)  bridge  of  Chchalis  County,  Wash.,  across  Chehalis  River  at  the  Elbow 
Rifnc,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  and  Hud- 
son River  Railroad  Company  across  Harlem  River  at  New  York  City,  (38)  bridge  of 
Land  and  River  Improvement  Company  of  Everett  across  Snohomish  Kiverat  Ever- 
ett, Wash.,  (39)  bridge  of  city  of  Chicago,  111.,  across  West  Fork  of  South  Branch 
of  Chicago  River,  (40)  temporary  footbridge  of  Messi-s.  Hugh  N.  Camp  and  D.  E. 
Seybel  across  Harlem  River  at  New  York  City,  (41)  temporary  bridge  of  city  of 
New  York  across  Harlem  River,  (42)  bridge  of  the  Macon,  Dublin  and  Savannah 
Railroad  Company  across  Ocmulgee  River  at  Macon,  Ga.,  406,  (43)  bridge  of  town 
of  Milbridge,  Me.,  across  Narraguagus  River,  (44)  bridge  of  United  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  across  Charles  River,  (46)  bridge  of  Jacksonville,  Tampa  and  Key 
West  Railway  Company  across  St.  Johns  River  at  Buflalo  Bluff,  Fla.,  (47)  bridge- 
of  Galveston  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  Connty,  Wash., 
across  Skagit  River  at  Mount  Vernon,  (49)  bridge  of  Ciucinnati  and  Covingtou 
Rapid  Transit  Bridge  Company  across  Ohio  River  between  Covington,  Ky.,  and 
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ClnciDDati,  Oblo,  (50)  bru1g:e  of  St.  Paul,  Minneapo1i8  Bud  Manitoba  Railway 
Company  across  Suohoniiiili  River  near  SnohoiDisli  City,  Wasli.,  407;  (51)  bridge 
of  Ailegiieuy  Bridge  Company  across  AUeglieny  River  at  Pittsburg,  Pa.,  (52) 
Midge  of  Whatcom  County,  Wash.,  across  Nooksack  River  at  Fenidale,  (53)  bridge 
of  Whatcom  County,  Wash.,  across  Nooksack  River  at  Lyndcn,  (54)  bridge  of  Al- 
bemarle and  Raleigh  Railroad  Company  across  Tar  River  at  Tarboro,  N.  C,  (55) 
bridge  of  Kanawha  and  \liuliigan  Railway  Company  across  (Jauley  River,  Fayctio 
Connty,  W.  Va.,  (56)  bridge  of  Boston  Bridge  Company  across  Youghioglieny 
River  at  Boston,  Pa.,  (57)  bridge  of  Chelialis  County,  W*ash.,  across  South  Bay, 
Klk  River,  between  Bay  City  and  Laidlaw,  408;  (58)  bridge  of  W^asliingtuii,  Al- 
essandria and  Mount  Vernon* Electric  Railway  Company  across  Hunting  Creek  at 
Alexandria,  .Va.,  (59)  bridi^es  of  Brazoria  County,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayou,  (60)  bridges  of  city  of  Portland,  Oregon,  across  Willamette 
River,  (61)  bridge  of  Chicago,  Peoria  and  Saint  Louis  Railway  Company  across 
Illinois  River  at  Havana,  111.,  (62)  bridge  of  (Uiicngu  and  Northwestern  Railway 
Com|>aiiy  across  Fox  River  and  (Jovernment  Canal  at  De  Poro,  Wis.,  409;  (63*) 
bridge  of  Relief  Bridge  Company  across  Allegheny  River  at  Oil  (^Mty,  Pa.,  (04) 
bridge  of  Kewaunee,  Green  Bay  and  Western  Raili-oad  Company  across  Kewaunee 
River -At  Kewaunee,  Wis.,  (65)  bridge  of  city  of  Napa.,  Cal.,  across  Napa  River, 
(66)  bridge  of  city  of  Milwaukee,  Wis.,  across  Kiuuickinnic  River,  proposed 
bridge  of  city  of  Duluth,  Minn.,  across  canal  at  entrance  of  Dulnth  Harbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  County  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company's  bridge  across  Great  Pedee  River  near  Society 
Hill,  S.  C,  (3)  bridge  across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
across  Tnlls  Creek  at  TuUs,  N.  (;.,  (5)  highway  bridge  across  Casper  River,  Ky., 
ncMir  its  mouth,  (6)  dniwbridge  across  Newtown  Creek  at  Brooklyn,  N.  Y.,  4il; 
(7)  highway  bridge  across  Chippewa  River  at  Durand,  Wis.,  (8)  ))ridge  across 
Coopers  Creek  at  Camden,  N.  J.,  (9)  railroad  bridge  across  Commencement  Bay  at 
Tacoma,  Wash.,  (10)  railroad  bridge  across  Buftalo  Bayou  at  Houston,  Tex.,  (11) 
highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  412. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 413 

MISCELLANEOUS. 
•     W^ASHINGTON  AQUEDl^CT. 

IX  THB  CHARGE  OP  LiKUT.   COL.   Gf.ORGE  H.   ElUOT,   CoKPS  OF  ENGINEERS — 

Wasbington  Aqueduct,  413;  water  supply.  District  of  Columbia,  increasing  water 
snpply  of  Washington,  D.  C,  416;  erection  of  iishways  at  Great  Falls,  417. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  W^ASHINGTON  MONUMENT,  DIS- 

TRICT  OF  COLUMBIA. 

IX  THK   CHARGE  OF  COL.   0.    H.   ErNST,  MaJOR,  CORPS  OF  ENGINEERS 418 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Printing  and  distribution  of  charts,  survey  of  St.  Marys  River  from  White  Fish  Bay 
to  Detour  light-house,  419;  shoals  off  Pclde  S])it  light-house  and  Littles  Point, 
Lake  Erie,  Waverly  Shoal,  Lake  Erie,  shoals  in  St.  Lawrence  River,  discharges 
of  Niagara  River,  survey  of  lake  frolit  at  Chicago,  111.,  Bhick  Creek  Shoal,  Lake 
Ontario,  420;  estimates,  421;  water  levels,  422. 

CONSTRUCTION  AND  IMPROVEMENT   OF   ROADS  AND  BRIDGES   IN  YEL- 
LOWSTONE NATIONAL  PARK. 

In  the  CHARGE  OF  Maj.  William  A.  Jones,  Corps  of  Enginkeks 422 
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RIVBES   AND   HARBORS,   ETC. 
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BEPOBT  OF  LIEUT.  COL.  PETER  C.  MAINS,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Croix,  River,  Me..  494;  Liibec  Channel,  Me.,  495;  Moosabec  Bar, 
Me., 496;  Pleasant  River,  Me.,  498;  Narragnagus  River,  Me., 498;  breakwater  from 
Moant  I>e«ort  to  Porcupine  Island,  Me.,  500;  Bagaduce  River,  Me.,  502;  Penob- 
scot River,  Me.,  504;  Belfast  Harbor,  Me.,  507;  Camden  Harbor,  Me.,  509;  Rock- 
port  Harbor,  Me.,  510;  Rockland' Harbor,  Mo.,  511;  Kennebec  River,  Me.,  513; 
Harraseoket  River,  Me.,  516;  Portland  Harbor,  Me.,  517;  channel  in  Back  Cove, 
Portland,  Me.,  520;  Saco  River,  Me.,  521;  Kenucbiink  River,  Mo.,  524;  York  Har- 
bor, Me.,  .526;  Portsmouth  Harbor,  N.  H.,  527;  Bellamy  River,  N.  H.,  528;  Cocheco 
River,  N.  H.,  529;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  fiSl;  removing 
sunken  vessels  or  craft  obstrnoting  or  endangering  navigation,  533. 

ExAMiXATiONS  AND  SuRVKYs. — Pouobscot  Rivor,  Me.,  .533;  Kennebec  River,  Me., 
from  Waterville  to  steamboat  wharf  at  Augusta,  541. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvkmkxts. — Ncwburyport  Harbor,  Mass.,  551;  Merrimac  River,  Mass.,  554; 
Powow  River,  Mass..  556;  Ipswich  River,  Mass.,  557;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  M:iss.,  558;  Gloucester  Harbor,  Mas8.,  566;  Manchester  Harbor,  Muss., 
569;  Salem  Harbor,  Mass.,570;  Lynn  Harbor,  Mass.,  572;  Winthrop  Harbor,  Mass., 
.574;  Boston  Harbor,  Mass,  575 ;  Weymouth  River,  Mass.,  584;  Hingham  Harbor, 
Mass.,  .585;  Scitiiate  Harbor,  Mass.,  586;  Plymouth  Harbor,  Mass.,  588;  Wellfleet 
Harbor,  Mass.,  591;  Provincetown  Harbor,  Mass.,  593;  Chatham  Harbor,  Mass., 
595. 

APPENDIX  0. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

iMPROVRMRNt^. — Harbor  of  refuge  at  Hyannis,  Mass.,  598;  harbor  of  refuge  at 
Nantucket,  Mass.,  600;  Marthas  vineyard,  inner  harbor  atEdgartown,  Mass.,  602; 
Vineyard  Haven  Harbor,  Mass.,  604;  Wareham  Harbor,  Mass.,  607;  New  Bedford 
Harbor,  Mass.,  609;  Westport  Harbor,  Mass.,  612;  Taunton  River,  Mass.,  613;  Pa\Y- 
tncket  River,  R.  I.,  616;  Providence  River  and  Narragansett  Bay,  R.  I.,  618;  re- 
moval of  Green  Jacket  Shoal,  Providence  River,  R.  I,,  621;  Greenwich  B.ay,  R.  I., 
623;  cove  and  water  way  near  Coaster  Harbor  Island,  R.  I.,  624;  Newport  Har- 
bor, R.  I.,  625;  harbor  of  refuge  at  Point  Judith,  R.  I.,  628;  harbor  of  refuge  at 
Block  Island,  R.  I.,  630;  Pawcatnck  River,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
at  Stouiugton,*  Conn.,  635;  removing  sunken  vessels  or  craft  obstructing  or  eu- 
daugerin^  navigation,  637. 

Examinations  and  Surveys. — Menemshn  Bight,  Mass.,  642;  Canapitsit  Channel, 
Mass.,  between  the  islands  of  Cuttyhunk  and  Nashawena,  645. 

APPENDIX  D. 

REPORT  OP  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Mystic  River,  Conn.,  650:  Thames  River,  Conn.,  652;  Connecti- 
cnt  River,  Mass.  and  Conn.,  656;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  664; 
Clinton  Harbor,  Conn.,  667;  New  Haven  Harbor,  Conn.,  668;  breakwaters  at  New 
Haven,  Conn.,  673;  Milford  Harbor,  Conn.,  677;  Honsatouic, River,  Conn.,  680; 
Bridgeport  Harbor,  Conn.,  685;  Black  Rock  Harbor,  Conn.,  689;  Norwalk  Harbor, 
Conn.,  ^2;  harbor  at  Wilsons  Point,  Conn.,  695;  Five-Mile  River  Harbor,  Conn.<^ 
fi97;  Stamford  Harbor,  Conn.,  699;  Port  Chest^ir  Harbor,  N.  Y.,  702;  Larchinont 
Harbor,  N.  Y.,  704;  Echo  Harbor,  New  Rochelle,  N.  Y.,  706;  East  Chester  Creek.  N. 
Y.,708:  Greenport  Harbor,  N.Y.,  711;  Port  Jefferson  Harbor,  N.  Y., 713;  Huntington 
Harbof,N.Y.,7l7;  Glen  Cove  Harbor,  N.  Y.,  720;  Flushing  Bav,  N.  Y\,  722;  Patchogue 
River,  N.  Y.,  724 ;  Browns  Creek,  Say ville,  N.  Y.,  727. 

Harbor  Lines. — Five-Mile  River  Harbor,  Conn.,  730.  * 
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APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Imi'Rovkments* — Hudson  River,  N.Y.,  734;  harbor  at  Saugorties,  N.  Y„  771;  harbor 

,  nt  Rondont;,  N.  Y..  778 ;  VVaiipiiijjer  Creek,  N.  Y.,  716;  Hnrieni  River,  N.  Y.,  778 ;  Eaat 
River  and  Hell  Gate,  N.Y.,  797;  Newtown  Creek,  N.  Y.,H10;  Buttennilk  Channel, 
New  York  Httrl>or,.814;  (Jowanna  Bav,  Ked  Hook,  Gowanns  Creek,  and  Hav  Ridt^o 
ohaunels,  New  York  Harbor,  N.  Y.,  817 ;  New  York  Harbor,  N.  Y.,  824 ;  Rqritan  Hay, 
N.  .J.,833;  removing  annkeu  vessels  or  craft  obstructing  or  endangering  navigfi- 
tion,  838 

ExAMiN'ATfON  AXp  SiTRVEY. — For  caua]  from  Jamaica  Bay  to  Long  Beach  Iiil«>t, 
N.Y.,840. 

Haubor  Links, — New  York  Harbor  and  its  adjacent  waters,  849. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Im PRO V KM KN'i'S.—Snmpawanns  Inlet,  N.  Y.,863;  Canarsie  Bay,  N.  Y.,8G6;  Sheeps- 
head  Bay,  N.  Y.,  868;  Arthur  Kill.  N.  Y.  and  N.  .J., 869;  channel  between  Staten 

.  Island  ami  New  .Jerst^v.  871;  Passaic  River,  N.  .J.,  873;  Elizabeth  River,  N.  .T.,i78; 
Rahway  River,N..J.,8H0;  Rari tan  River,  N.  J., 881;  South  River,  N.  J.,  887;  Key- 
port  Harbor,  N,.  J.,  889;  Mattawan  Creek,  N.  J.,  890;  Shoal  Harbor  and  Couiptoii 
Creek,  N.  J.,  892;  Shrewsbury  River,  N.  J.,  894 ;  Manasquau  River,  N.  J...897. 

APPENDIX  G. 

REPORT  OF  MA.T.  C.  W.  RAYMOND.  CORPS  OF  ENGINEERS. 

iMpRovKMENTS. — Dclawaii^  River,  Pa.  and  N.  .T.,900;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  X.J.,906:  Schuylkill  River,  Pa.,  923;  ice  harbor  at  Marcim 
Hook,  Pn.,  929;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  930;  construction  of  iron 
pier  in  D«*laware  Bay,  near  Lewes,  Del.,  931;  Delaware  Breakwater,  DeK,  9IW:  Ran- 
cocas  River,  N.,L,935;  Alloway  Creek*,  N.. J.,  9.S7;  Maurice  River,  N.  J.,  938;  re- 
moving sunken  vessels  or  craft  obstructing  or  endangering  navigation,  940. 

Examination. — For  harbor  of  refuge  near  mouth  of  Delaware  Bay,  tUl. 

APPENDIX  H. 

REPORT  OF   WM.    F.   SMITH,  UNITED  STATES  AGENT,  ^LA.JOR  OF  ENGI- 
NEERS. V.  S.  ARMY.  RETIRED. 

Tmprovkmknts.— Wilmingtou  Harbor,  Del.,  916;  ice  harbor  at  New  Castle,  Del., 
948;  Appoquinnimink  River,  Del.,  950;  Smyrna  River,  Del.,  951;  Mispillion  Creek, 
Del.,  953;  Broadkiln  River,  Del.,  9.55;  inland  waterway  from  CMiincoteagne  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  956;  Susquehnuna  River,  above  aiiil 
below  Havre  de  Grace,  Md..  966;  North  East  River,  Md.,  967;  Elk  River,  Md.,  9(«; 
Fairlee  (.ive^,  Md.,  969;  Cliester  River,  Md.,  from  Crumptcui  to  Jones  Landin^r, 
970;  ('hoptank  River,  Md,,  972;  Cambridge  Harbor,  Md.,  973;  Wicomico  River, 
Md.,975;  Manokin  River,  Md.,  976;  Onauc'ock  Harbor,  Va.,  977;  harbor  at  Cape 
Charles  City,  Va.,  and  approaches  by  Cherrystone  Inlet,  979;  removing  8unk<>ii 
vessels  or  craft  obstructing  or  endangering  navigation,  980. 

Examinations  and  Si'iivkys.— Murderkill  River,  Del.,  981 ;  Mispillion  River,  Del,, 
J^;  Susquehanna  River  above  Havre  de  Grace,  Md.,  9M;  Rock  Hall  Harbor, 
M<1.,  999. 

PART    II. 

A4U^KNI)IX  I. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

iMPRpVEMF.NTS.— Patapsco  River  and  channel  to  Baltimore,  Md.,  1005:  James  River. 
Va.,  1012. 
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Harbor  Lines. — Anacostia  River  at  Washington,  D.  C,  1079. 

APPENDIX  K. 
REPORT  OF  LIEUT.  EDW.  BURR,  CORPS  OF  ENGINEERS. 

Improvkmexts.— Harbor  of  Norfolk  and  its  approaches,  Va.,  1085;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at-  Norfolk,  Va.,  1089;  Hampton 
Creek  and  Bar,  Va.,  1089;  Nansemond  River,  Va.,  1090;  Chickahorainy  River,  Va., 
1091;  Appomattox  River,  Va.,  1093;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Alb«marle  Sound,  N.  C.,  through  Currituck  Sound,  1094;  North  Landing  River, 
Va.  and  N.  C,  1096. 

Harbor  Links. — South  Branch  of  Elizabeth  River  at  navy-yard,  Norfolk,  Va.,  1097. 

APPENDIX  L. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  E:^^GINEERS. 

Improvemknts. — Staunton  River,  Va.,  1099;  Roanoke  River,  N.  C,  1103;  Paaijiio- 
tank  River,  N.  C,  1111;  Mackeys  Creek,  N.  C,  1113;  Ocracoke  Inlet,  N.  C,  1115; 
FLshiog  Creek,  N.  C,  1117;  Pamlico  and  Tar  River,  N.  C,  1118;  Conteutiiia  Creek, 
N.  C,  1123;  Trent  River,  N.  C.,- 1125;  Neuse  River,  N.  C,  1129;  inland  waterway 
bftwecu  New  Berne  and  Beaufort,  N.  C,  1134;  harbor  at  Beaufort,  N.  C,  1137;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  1141;  waterway 
)M>tween  New  River  and  Swansboro,  N.  C,  1146;  New  River,  N.  C,  1149;  North 
Eaat  (Cajie  Fear)  River,  N.  C,  1152;  Black  River,  N.  C,  1154;  Cape  Fear  River,  N. 
C,  above  Wilmington,  1158;  Cape  Fear  River,  N.  C,  at  and  below  Wilmington, 
n&i;  I^ckwoods  Folly  River,  N.  C,  1177;  Yadkin  River,  N.  C,  1181;  harbor  at 
(Georgetown,  S.  C,  1183;  Winyaw  Bay,  S.  C,  1189;  removing  sunken  vessels 'or 
crait  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Imi'Rovemext8. — Waccamaw  River,  N.C.  and  S.  C.,1195;  Lumber  River,  N.  C.  and 
S.C.,  1199;  Little  Pedee  River,  S.  C,  1201;  Great  Podeo  River,  8.  C,  1203;  Chirk 
River,  S.  C,  1206;  Mingo  Creek,  S.  C.,1208;  Sautpo  River,  S.  C,  1211;  Wateroe 
River,  »S.C.,  1214;  Congaree  River,  S.  C,  1217;  harbor  at  Charleston,  S.  (J.,  1219; 
Ashley  River,  8.  C,  12^;  Wappoo  Cut,  S.  C,  1231;  Edisto  River,  S.  C,  1233;  Sal- 
kabatchie  River,  S.C.,  1235;  Beaufort  River,  S.  C,  1238;  removing  suukeu  vessels 
or  craft  obstructing  or  endangering  navigation.  1240. 

APPENDIX  N. 
REPORT  OF  CAPr.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Impiu>vemkxts. — Savannah  Harbor,  Ga.,  1243;  Savannah  River,  Ga.,  1253;  Darieu 
Harbor,  Ga.,  1257;  Altaraaha  River,  Ga.,1261;  Ooonoe  River,  Ga.,  1265;  Oeiniilgee 
River,  Ga.,  1271;  Brunswick  Harbor,  Ga.,  1278;  Jekyl  Creek,  Ga.,  1283;  Cumber- 
land Sound,  Ga.  aud  Fla.,  1286;  removing  sunken  vessols  or  craft  obstructing  or 
endangering  navigation,  1292. 

EXAMiXATioxs  AXD  SURVEYS. —Tuside  route  between  Doboy  and  Sopelo,  (in.,  1294; 
in-fide  route  between  Savannah,  Ga.,  and  Fernaudiua,  Fla.,  1309:  Bniuswifk  Outer 
Bar,  Ga,,  1327. 
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APPENDIX  O. 

REPORT  OF  MAJ.  .J.  C.  MA.LLERY,  CORPS  OF  ENGINEERS. 

Impuovkmknts.— St.  Johns  River,  Fla.,  1319;  Ocklawaha  River,  Fla.,1366;  Volnsia 
Bar,  Fla.,  1369;  St.  AnguBtine  Harbor,  Fla.,  1371;  north  west  entrance,  Key  Went 
Harbor,  Fla.,  1374;"  Caloosahatchee  River,  Fla.,  1377;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla.,  1382;  Manatee  River,  Fla.",  1384; 
Tampa  Bay,  Fla.,  1386;  Withlacoochee' River,  Fla.,  1389;  harbor  at  Cedar  Keys, 
Fla.,  1393;  Siiwanec  River,  Fla.,  1393. 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS. — ^Apalachicola  Bay,  Fla.,  1397;  Apalachicola  River,  Fla.,  1400;  Flint 
River,  Ga.,  1402;  Chattahoochee  River,  Ga.  and  Ala.,  1405;  La  Grange  Bayou  and 
.Holmes  River,  Fla.,  1407;  Choctawhatchee  River,  Fla.  and  Ala.,  1409;  harbor  at 
Pensacola,  Fla.,  1412;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1416;  Alabama 
River,  Ala.,  1418;  Tallapoosa  River,  Ala.,  1422;  Coosa  River,  (ia.  and  Ala.,  1424;- 
operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  1431;  Cahaba  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPR0VJ5MENTS. — Mobile  Harbor,  Ala.,  1435;  Black  Warrior  River,  Ala.,  from  Thb- 
cnloosa  to  Daniels  Creek,  1440;  Warrior  and  Tcmibigbeo  rivers,  Ala,  and  Miss., 
1444;  Noxnboe  River,  Miss.,  1452;  Pascagoula  River,  Mfts.,  1453;  Chickasahay 
River,  Miss.,  1456;  Bluff  Creek,  Miss.,  14.57;  Leaf  River,  Miss.,  1458j  harbor  at 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Miss.,  below  Jackson,  1460;  Pearl  River,  Miss., 
between  Jaokson  and  Carthage,  1462:  Pearl  River,  Miss.,  between  Ediuburg  and 
Carthage,  1465;  Bogue  Chitto,  La.,  1(66. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1469. 

APPENDIX  S. 
REPORT  OF  MAJ,  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS. — Chefuucte  River  and  Bogue  Falia,  La.,  1481 ;  Tickfaw  River  and 
it*j  tributaries,  La.,  1484;  Amite  River  and  Bayou  Manchac,  La.,  1485;  Bayon  La 
Fourohe,  La.,  1487;  Bayou  Terrebonne,'  La.,  1490;  Bayou  Plaquemine,  La.,  1491; 
Bayou  Cor  tableau.  La.,  1500;  Bayou  Teche,  La.,  1503;  mouth  and  passes  of 
Caicasien  River,  La..  1504;  harbor  at  Sabine  Pass,  Tex.,  1506;  Sabiqe  River,  Tex., 
1510;  Neches  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  uavij^atiou,  1513. 

Examination. — Sabine  River  between  Sabine  Lake  and  Suddutbs  Bluff,  Tex.,  1513. 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvements. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving, 
1517  j  removing  sunken  vessels  or  craft  ob^jtructiug  or  endangering  navigation  in 
Mississippi  River  below  New  Orleans  Harbor,  La.,  1521. 
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APPENDIX  U. 

REPORT  OP  MAJ.  CHAS.  J.  ALLEN,  C0RP8  OF  ENGIXKERS. 

Imphovemknts. — ^Eatraiice  to  Galvcstoii  Harbor,  Tex.,  1523;  ship  r.liannol  in  Gal- 
veston Bay,  Tex.,  1533;  Trinity  Hi ver,  Tex.,  1540;  Cedar  Hayou,  Tex.,  1543;  Buf- 
falo Bayou,  Tex.,  1548;  harbor  at  Brazos  Santiago,  Tex.,  1.553. 

£j[AMi>'ATfONS  AND  SURVKY. — Brazos  River,  Tex.,  from  it«  mouth  to  Waco,  1555; 
West  Galvestoo  Bay  from  Christmas  Point,  Tex.,  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPROVEMEXTS.— Rod  Rlvcr.  La.  and  Ark.,  1573;  Red  River  above  Fulton,  Ark., 
1600;  Ouachita  and  Black  rivers,  Ark.  and  La.,  1602;  Bayou  D^Arbonne,  La.,  1607: 
BayouBartholomew,  La.  and  Ark.,  1610;  Bayou  Brenf,  Lii.,  1614;  Tensas  River  and 
Bayou  Mayon,  La  ,  1617;  Bayous  Rondewny  and  Vidal,  La.,  1620;  Big  Black  River, 
Miss.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lake,  AUss.,  1645;  Tallahatchee 
River,  Miss,,  1618;  Steele  Bayon  and  Washington  Bayou,  Miss.,  1651;  Big  Sun- 
flower River,  Miss.,  1651;  Big  Hatchee  River,  Tenn.,  1657;  Forked  Deer  River, 
Tenn.,  1660;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  166^3; 
survey  of  Cypress  Bayou  and  the  lakes  between  Jeft'erson,  Tex.,  and  Shreveport, 
La.,  1668. 

APPENDIX  W. 
»EPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvkments.— Removing  obstructions  in  Arkansas  River,  1673;  Arkansas  River, 
1676;  Fourche  Le  Fevre  River,  Ark.,  1681;  Petit  Jean  River,  Ark.,  1682;  White 
River,  Ark.,  1683;  Cache  River,  Ark.,  16.S7;  Little  Red  River,  Ark.,  1687;  Blank 
River,  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691;  St.  Francis  River,  ArK.,  1693; 
St.  Francis  River,  Mo.,  1694;  Little  River,  Mo.,  1696. 

KxAMiXATiON  a:<d  Survey.— At  Clarendon  and  the  lower  White  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
sippi River,  between  the  Ohio  and  Illinois  rivers,  1713;  harbor  at  St.  Louis,  Mo. 
1737;  Gasconade  River,  Mo.,  1739;  Osage  River,  Mo.,  1742;  Kaskaskia  River,  111., 
1745. 

APPENDIX  Y. 

REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

l5irpRi>vEMKXTs. — Operating  suag  boats  and  dred«?e  boats  on  Upper  Mississippi  River, 
1749;  Mississippi  River,  batwoen  Des  Moines  Reipids  and  month  of  Illinois  River, 
1766;  Des  Moines  Rapids,  Mississippi  River,  1772;  operating  and  care  of  Des  Moines 
Rapids  Canal  and  dry  dock,  1773:  Mississippi  River  between  Minneapolis  and  Des 
Moines  Rax»id6,  1779. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

lupROVKMEXTS. — Mississippi  River  abovn^  Falls  of  St.  Anthony,  Minn.,  1816;  reser- 
voitii  at  headwaters  of  Mississippi  River,  1818;  Chippewa  River,  including  Yellow 
Banks, Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1843;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1819;  gaug- 
ing Mississippi  River  at  or  near  St,  Paul,  Minn.,  1849. 

EXAMIXATION  AND  SuRVKY. — ^Red  River  of  the  North  and  tributaries  above  Fergus 
Falls  and  Crookstou^  Minn.,  and  Big  Stone  Lake,  Minn,  and  S.  Dak.,  1853. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvements. — Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City, 

Iowa,  1875;  Yellowstone  River,  Mont,  and  N.  Dak.,  1903. 
Examination  and  Survey.— Missouri  River,  Mont.,  between  Great  Falls  and  ca&on 

next  below  Stubbs  Ferry,  1904. 

APPENDIX   BB. 

REPORT  OF  LIEin\  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River,  above  Chattanooga,  Tenn.^  and  below  Bee  Tree 
Shoals,  Ala.,  1911;  Hiawassee  River,  Tenn.,  1920;  French  Broad  River,  Tenn., 
1922;  Clinch  River,  Tenn.,  1925;  Cumberland  River,  Tenn.  and  Ky.,  1927;  Cauey 
Fork  River,  Tenn.,  1941;  South  Fork  of  Cumberland  River,  Ky.,  1943. 

APPENDIX  C  0. 

REPORT  OF  CAPT.  GEO.  W.  GOljTHALS,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  or  Bee 
Tree  Shoals,  Ala.,  1915;  operating  And  care  «»f  Muscle  Shoals  Canal,  Tennessee 
River,  1956.  • 

PART    III. 

APPENDIX   DD. 

REPORT  OF  MAJ.  AMOS  STICKNKY,  CORPS  OF  ENGINEERS, 

Improvements. — Ohio  River,  1960;  operating  snag  boats  on  Ohio  River,  1978 ;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  1980;  movable  dam  in  Ohio  River 
b(dow  month  of  Beaver  River,  Pa.,  1983:  Monongahela  River,  W.  Va.  and  Pa.,  1984; 
operating  and  care  of  Locks  and  Dams  Nos.  8  and  9,  Monongahela  River,  1986;  pur- 
chase of  Lock  and  Dam  No.  7,  Monongahela  River,  1989;  purchase  of  l^ockand  Dam 
No.  6,  Monongahela  River,  1990:  Cheat  River,  W.  Va.,  1991;  Allegheny  River,  Pa., 
1992;  dam  at  Ilerr  Island,  Allegheny  River,  Pa.,  1996;  ice  harbor  at  mouth  of  Mus- 
kingum River,  Ohio,  1997;  operating  and  care  of  ice-harbor  lock  at  mouth  of  Mus- 
kingum River,  Ohio,  1998;  Muskingum  River,  Ohio,  1999;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  2000. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  G.  .J.  LYDECKER,  CORPS  OF  ENQINEERS. 

Improvements. — Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2015;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2020;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2024;  Wabash  River,  Ind.  and  111.,  2031;  White  River,  Ind.,  2037. 

APPENDIX  F  F. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Great  Kanawha  River,  W.  Va.,  2041;  operating:  and  care  of  locks 
and  dams  on  Great  Kanawha  River.  W.  Va.,  20(i2;  Elk  River,  W.  Va.,  2064;  Gauley 
River,  W.  Va.,  2067;  New  River,  Va'.  and  W.  Va.,  2071. 
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APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvkments, — ^Trade water  River,  Ky.,  2073;  operating  and  keeping  in  repair  locks 
and  dams  on  Green  and  Barren  rivers,  Ky.,  2074;  Rough  River,  Ky.,  2081;  Ken- 
tacky  River,  Ky.,  2083;  operating  and  keeping  in  repair  locks  and  dams  on  Ken- 
tucky River,  Ky.,  2091;  Licking  River,  Ky.,  between  Farmers  and  West  Liberty, 
2097;  Big  Sandv  River,  W.  Va.  and  Ky.,  2098:  Levisa  Fork  of  Big  Sandy  Rivor, 
Ky.,2108;  Tug  "Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2109;  Guyandotte  Riv- 
er, W.  Va.,  2U1;  Little  Kanawha  River,  W.  Va.,  2114;  operating  and  keeping  in 
repair  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2117 ;  Buckhannon  River, 
W.Va.,2119. 

APPENDIX  H  H. 
REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Imfrovehents. — Harbor  at  Grand  Marais,  Minn.,  2121 ;  harbor  at  Agate  Bay,  Minn., 
2123;  harbor  at  Duluth,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Lonis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wis.,  2137;  harbor  at-  Ashland,  Wis., 
2137 ;  harbor  at  Ontonagon,  Mich.,  2139 ;  Eagle  Harbor,  Mich.,  2141 ;  harbor  at  Mar- 
quette, Mich.,  2142;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2145. 

Examination  and  Survey. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point,  in 
St.  Louis  Bay,  to  Fond  du  Lac,  2148. 

APPENDIX  I L 

REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvkmients. — Portage  Lake  and  Lake  Superior  canals  across  Keweenaw  Point, 
Mich.,  2158;  Manistique  Harbor  Mich,  2170;  Cedar  River  Harbor,  ^lioh.,  2172; 
Menominee  Harbor,  Mich,  and  Wis.,  2173;  Menominee  River,  Mich,  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensaukee  Harbor,  Wis.,  2179;  Green  Bay  Harbor, 
Wis.,  2180;  harbor  of' refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
Ahnax^e  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  Wis.,  2187 ;  Two  Rivers  Ilarbor, 
Wis..  2189;  Manitowoc  Harbor,  Wis.,  2191 ;  Sheboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2196;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwaukee  Harbor,  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2207;  Waukegan  Harbor,  IlL,  2209;  Fox  River,  Wis.,  2213;  operating  and  care  of 
locka  »nd  dama  on  Fox  River,  Wis.,  2222. 

APPEI^DIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

IMPROVXMKNTS. — Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  111.,  22^15;  Calumet 
River,  111.  and  Ind.,  2249;  Illinois  River,  111.,  2255^  operating  and  care  of  La 
Grange  Lock  and  Dam,  Bliuois  River,  111.,  2294 ;  Illinois  and  Mississippi  Canal, 
2297. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  "ENGINEERS. 

ImpROVEMFNTS. — ^Petoskey  Harbor,  Mich,,  2314;  Charlevoix  Harbor  and  entrance  to 
Pine  Lake,  Mich.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  2320;  Manistee  Harbor,  Mich.,  2322;  Ludington  Harbor,  Mich., 
2326;  PentwaterHarbor,  Mich.,  2328;  White  River  Harbor,  Mich.,  2331;  Muske- 
gon Harbor,  Mich.,  2333;  Grand  Haven  Harbor,  Mich.,  2340;  Holland  Harbor, 
Jdiob.,  2348:  Sangatuok  Harbor,  Mich.,  2350;  South  Haven  Harbor,  Mich.,  2353; 
St.  Joseph  Harbor,  Mich.,  2357;  St.  Joseph  River,  Mich.,  2363;  Michigan  City  Har- 
bor, Ind.,  2365. 

Examination  axd  Survey. — Grand  River,  Mich.,  below  Grand  Rapids,  2369. 
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APPEM)IX  L  L. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

IMPROVEMKNTS. — St.  Marvft  River,  Mioh.,  2398 ;  operating  and  care  of  St.  Marys  Falls 
Canal,  Mich,,  2426;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2443;  Hav  Lake  Chan- 
nel, St.  Marvs  Kiver,*  Mich.,  2443;  harbor  at  Chebov^an,  Mich.,  244iB;  harbor  at 
Thunder  Bay,  Mich.,  2450;  Thunder  Bay  River,  Mich.,  2452;  harbor  at  Au  Sable, 
Mich.,  2453:'  Saginaw  River,  Mich.,  2454;  harbor  of  refuge  at  Sand  Beach,  Lake 
Huron,  Mich.,  24^4;  Black  River,  at  Port  Huron,  Mich.,  2469;  mouth  of  Black 
River,  Mich.,  2471;  St.  Clair  Flats  Canal,  Mich.,  2473;  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich,  2475;  Clinton  River,  Mich,  2477;  Grosse  Pointe  Channel, 
Mich.,  2478;  Rouge  River,  Mich.,  2480;  Detroit,  River,  Mich^  2481;  removing 
sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  2483. 

APPEI^IX  M  M. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements.— Monroe  Harbor,  Mich.,  2486;  Toledo  Harbor,  Ohio,  2487;  Port  Clin- 
ton Harbor,  Ohio,  2494:  Sandusky  Citv  Harbor,  Ohio,  2495;  Sandusky  River,  Ohio, 
2497;  Huron  Harbor,  Ohio,  2498;  Vermillion  Harbor,  Ohio,  2500;  Black  River  Har- 
bor, Ohio,  2501 ;  Cleveland  Harbor,  Ohio,  2503 ;  Fairport  Harbor,  Ohio,  2506 ;  Ashta- 
bula Harbor,  Ohio,  2508;  removing  sunken  vessels  or  craft  obstructing  or  endang- 
ering navigation,  2510. 
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REPORT 

OF 

THE    CHIEF    OF    ENGINEERS, 

UNITED    STATES   ARMY. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  September  30, 1892. 
Sm:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1892: 

OFFIOBBS  of  the  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
U.  S.  Anny,  at  the  end  of  the  fiscal  year  was  117. 

Since  the  last  annual  report  the  corps  has  lost  one  of  its  officers, 
Lieut.  Col.  William  E.  Merrill,  who  died  on  December  14, 1801. 

There  were  added  to  the  corps,  by  promotion  of  gi-aduates  of  the 
Military  Academy,  five  additional  second  Ueutenante. 

On  the  30th  of  June,  1892,  the  officers  were  distributed  as  follows : 

Commanding  the  Corps  of  Engineers  and  the  Engineer  Department 1 

OfBreof  the  Chief  of  Engineers 3 

Board  of  Engineers^  fortmcatious,  river  and  harbor  works^  and  Division  Engi- 
neer  V : 1 

Board  of  Engineers,  Board  of  Ordnance  and  Fortification,  and  Division  Engi- 
neer    1 

Fortifications,  ri  yer  and  harbor  works,  and  Division  Engineers 2 

Board  of  Engraeers,  Mississippi  River  Commission,  Division  Engineer,  and 

Board  of  Visitors 1 

Board  of  Engineers,  fortifications,  river  and  harbor  works^  and  Board  of  Visitors .  2 

Washington  Aqueduct  and  Light-House  Board 1 

River  and  harbor  works 33 

Fortifications  and  river  and  harbor  vrorks 30 

Missiasippi  River  Commission  and  Missouri  River  Commission 1 

Fortifications,  Poet  of  Willets  Point,  U.  S.  Engineer  School,  and  Battalion  of 

Engineers 1 

River  and  harbor  works  and  Missouri  River  Commission 1 

Public  buildings  and  groimds,  Mississippi  River  Commission,  Missouri  River 

Commission,  and  Light-Mouse  Board 1 

Battalion  of  Engineers  and  U.  S:  Engineer  School 14 

Miaatasippi  River  Commission 1 

Fortifications -^ 1. 

Misaonri  River  Commission 1 

Leave  of  absence ." 1 

Detached,  at  Military  Academy,  on  International  Boundary  Commission,  with 
Light^HoQse  Establishment,  aa  military  attach6s,  with  Board  of  Coinmis- 

aioners  of  the  District  of  Columbia,  and  at  headquarters  military  departuion  t .  20 

U7 
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The  officers  detiiclied  were  on  duty  avS  follows: 

Lieut.  Col.  John  M.  Wilson,  Superintendent  Military  Academy 1 

Lieut.  Col.  John  W.  Baflow  and  Lieut.  David  DuB.  Gaillard,  Members  of  Iut<?r- 
national  Boundary  Commission .• 2 

Maj.  David  P.  Heap,  engineer  third  light-house  district 

Maj.  William  R.  Livenuore,  engineer  first  and  second  lightr-house  districts 

Maj.  James  C.  Post,  military  attach^  to  the  United  States  legation  at  Loudon.. 

Capt.  Edward  Magyire,  engineer  fourth  light-house  district 

Capt.  Frederick  A.  Malian,  engineer  secretary  of  the  Light-House  Board 

Capt.  Eric  Bergland,  engineer  fifth  and  sixth  light-house  districts 

Capt.  William  T.  RosselT,  Engineer  Commissioner  of  the  District  of  Columbia.. 

Capts.  James  L.  Lusk  and  6u8tav  J.  Fiebeger,  assistants  to  the  Engineer*  Com- 
missioner of  the  District  of  Columbia 2 

Capt.  George  McC.  Derby,  and  Lieuts.  Mason  M.  Patrick  and  Charles  H.  McKin- 
stry,  on  duty  with  Company  E,  Battalion  of  Engineers,  and  at  Military 
Academy  . . .-. 3 

Capt.  Theodore  A.  Bingham,  military  attach^  to  the  United  States  legation  at 
Berlin «      1 

Lieuts.  Harry  F.  Hodges,  Lansing  H.  Beach,  and  Joseph  E.  Kuhn,  on  duty  at 
Military  Academy 3 

Lieut.  Cassius  E.  Gillette,  engineer  officer  department  of  the  Missouri 1 

20 
FORTIFICATIONS. 

The  construction  of  fortifications  for  the  defense  of  the  seacoavSt  was 
resumed  in  consequence  of  $1,221,000  having  been  appropriated  for  that 
l)urpose  by  the  act  of  August  18,  1890.  For  the  previous  fifteen  years 
no  appropriations  for  this  object  had  been  made.  By  the  act  approved 
February  24, 1891,  $750,000  was  appropriated  for  tlie  same  i)urpose. 

These  two  appropriations  have  been  allotted  to  the  construction  of 
emplacements  for  modern  rifled  guns  and  mortars  for  the  defense  of 
localities  as  follows: 

Boston : 

Three  10-inch  gxins 1 $156,194.05 

Sixteen  12-inch  mortars 121, 039. 27 

New  York : 

Eastern  entrance — 

Two  10-inch  guns  and  one  8-inch  gun 207, 849. 25 

Sixteen  12-inch  mortars 130, 000. 00 

Southern  entrance — 

Two  12-inch  guns 1 283, 000.  00 

Three  8-inch  guns 189, 500.  00 

Sixteen  12-inch  mortars 201, 000. 00 

Washington : 

Two  10-inch  guns 117, 150. 00 

Hampton  Roads :  , 

Two  10-inch  guns 158,848.00 

San  Francisco : 

Three  12-inch  guns  and  three  10-iuch  guns 397,  332. 00 

Unallotted 9,087.43 

1,971,000.00 

It  was  at  first  contemplated  to  mount  in  these  emphicements  guns  of 
different  calibers  from  those  now  reported,  tlie  intention  being  to 
provide  emi>lacements  for  guns  as  manufactured.  But  funds  not  having 
been  appropriated  to  provide  for  emplacements  being  constructed  as 
rapidly  as  guns,  it  will  be  possible  to  mount  in  the  emplacements  built 
Ihe  guns  for  which  they  were  originally  designed. 

The  projected  fortifications  and  the  progress  made  in  their  construc- 
tion areas  follows: 

Boston  Harbor,  Massachusetts. — OflBcer  in  charge,  Lieut.  Col.  8.  M. 
Mansfield,  Corps  of  Engineers,  with  Capt.  S.  S.  Leach,  Corps  of  Engi- 
neers, under  his  immediate  orders. 
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T1h»  api^roved  projoet  for  the  defense  of  this  b.irbor  oontemplates,  for 
the  present,  an  armament  of  twelve  12-inch  ^iins  on  lifts,  lifteen  10- 
inch  and  five  8-inch  guns  on  disappearing  carriages,  one  hundred  and 
twenty-eight  12-inch  mortars,  and  snbmsuune  mines  to  be  oi)erated  from 
four  mining  casemates. 

During  the  year  the  concrete  masonry  of  one  10-inch  gun  position 
has  been  completed  on  an  average  to  the  crown  of  the  arches  forming 
the  service  magazine  and  shell  room.  In  the  two  other  gun  emplace- 
ments operations  have  been  confined  to  the  demolition  of  old  masonry, 
the  removal  of  e^rth  embankments,  and  the  preparation  of  foundations 
for  the  new  masonry.  Large  quantities  of  concrete  material  are  being 
collected. 

The  entire  excavation  for  the  masonry  of  the  mortar  battery  was 
completed,  and  in  doing  this  about  8,000  cubic  yards  of  gravel  for  con- 
crete was  obtained  and  9,000  cubic  yards  of  embankment  built;  6,700 
cubic  yards  of  concrete  was  put  in  place,  thus  completing  the  masonry 
of  the  two  rear  pit  walls,  the  intervening  chambers,  the  central  maga- 
zines, and  connecting  passages. 

Xew  York  Sarbor,  New  York. — OflBcers  of  the  Corps  of  Engineers  in 
charge:  CoL  D.  C.  Houston,  Lieut.  Col.  G.  L.  Gillespie,  with  First  Lieut. 
Harry  Taylor  under  his  immediate  orders  until  August  12, 1891,  and 
First  Lieut.  James  G.  Warren  since  that  date,  and  Lieut.  Col.  W.  R. 
King. 

The  projects  for  the  defenses  of  both  the  southern  and  eastern  entran- 
ces to  this  harbor  contemplate,  for  the  present,  an  armament  of  nine- 
teen l:2-inch  guns  on  lifts,  seventeen  10-inch  and  nine  8-inch  guns  on 
disappearing  carriages,  one  hundred  and  seventy-six  12-inch  mortars, 
and  submarine  mines  operated  from  five  mining  casemates. 

Colonel  Honston  reports  as  to  the  three  emplacements  for  8-inch  guns, 
that  about  7,600  cnbic  yards  of  earth  has  been  excavated  and  pla(ii'd  in 
embankment,  8,485  cubic  yards  of  concrete  has  been  made  and  placed, 
stone  has  been  cut  out  and  set  for  magazine-door  fittings,  and  the  con- 
struction of  doors  commenced. 

The  concrete  cover  of  magazines  and  guns  of  two  positions  has  been 
practically  completed  except  a  section  in  front  of  the  pintles,  left  vacant 
temporarily.  The  concrete  work  of  the  third  position  is  about  one-third 
completed,  and  the  earthw^ork  iu  front  of  the  concrete  of  the  third  posi- 
tion is  over  half  built. 

Increased  storage  and  wharfiige  have  been  provided. 

Eelative  to  the  construction  of  the  gun  battery  for  two  12-inch  guns 
and  one  mortar  battery.  Lieutenant  Colonel  Gillespie  reports: 

The  construction  of  the  concrete  masonry  for  the  gun-lift  battery  was 
continued  throughout  the  year,  except  when  suspended  from  December 
23, 1891,  to  April  13, 1892,  on  account  of  cold  weather. 

At  the  close  of  the  fiscal  year  the  masonry  of  the  battery  had  been 
carried  to  an  average  height  of  32  feet  above  the  bed  of  the  founda- 
tions, or  to  reference  (39.0);  the  sand  core  between  the  exterior  20-foot 
wall  and  the  interior  10-foot  wall  had  been  filled  and  compacted.  The 
settlement  was  done  by  use  of  water  and  averaged  about  15  per  cent. 

The  total  amount  of  masonry  constructed  during  the  year  was 
29,875.5  cubic  yards;  that  previously  reported  was  3,055  cubic  yards, 
making  the  total  to  June  30, 1892,  32,930.5  cubic  yards.  There  remain 
to  be  constructed  10,167.5  cubic  yards  of  masonry;  76  per  cent  of  tlie 
masonry  construction  is  therefore  completed. 

The  masonry  consists  of  23,815  cubic  yards  of  concrete,  mixed  and 
placed,  at  $4.13  -per  cubic  yard,  and  5,512  cubic  yards  of  large  stone, 


ddiveied  and  placed,  at  J3,31  per  cubic  yard,  the  avera^cost  ojt"  the 
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two  combined  during  the  year,  being  $3.91,  and  the  average  cost 
of  all  the  masonry  laid,  from  the  beginning,  being  $5.51,  inclusive  of 
superintendence,  purchase  and  maintenance  of  plant,  repairs  to  build- 
ings, office  expenses,  and  general  work. 

The  contract  for  the  mechanism  of  the  northwest  lift  w^  practically 
completed  June  30, 1892,  at  which  date  all  the  parts  of  the  mechanism 
had  been  completed,  delivered,  and  set  in  place,  except  the  final  ac^just- 
ment  of  the  ammunition  lift  and  rammer.  A  test  had  been  made  of 
the  connections  to  the  accumulators,  resulting  in  the  satis&ctory  rais- 
ing of  the  accumulators.  The  final  test  of  the  mechanism,  with  its 
ultimate  load  of  gun  and  carriage,  will  be  made  in  August. 

The  estimated  total  cost  of  a  completed  battery  of  this  type,  accom- 
modating two  ^ns,  is  $457,000  (not  including  cost  of  armament),  of 
which  $283,000  is  applied  to  masonry  and  sand  covering,  and  $174,000 
to  the  mechanism  of  two  gun  lifts. 

Special  modifications  of  the  original  plans  of  the  gun-lift  battery 
have  been  approved,  which  provide  for  a  defensible  entrance  and  for 
additional  security  against  attack  by  boat  parties  on  front  and  fianks. 

A  building  for  office  purposes  was  erected  at  a  total  cost  of  $1,548, 
and  a  frame  building  for  the  general  use  of  the  Engineer  Department 
is  in  process  of  construction,  by  contract,  at  a  cost  of  $5,000. 

At  the  close  of  the  fiscal  year  the  concrete  masonry  of  the  mortar 
battery  was  completed,  excepting  the  floors  of  the  magazines  and  pas- 
sages, the  sloping  concrete  surface  capping  for  restricting  damages  by 
blasts  in  the  pits,  the  retaining  walls,  and  the  counterscarp  wall  and 
galleries. 

The  line  of  the  ditch  was  cleaned  of  undergrowth  and  stumps  and 
graded  ready  for  the  foundation  of  the  counterscarp  wall. 

There  were  constructed  13,025  cubic  yards  of  concrete,  at  an  average 
cost  of  $5.28  per  cubic  yard,  including  superintendence,  purchavSe  and 
maintenance  of  plant,  repairs  to  buildings,  and  general  work  not 
capable  of  specification.  No  sand  has  been  moved,  except  when  re- 
quired to  prepare  for  laying  of  masonry.  The  total  estimated  cost  of 
the  battery,  without  armament,  is  $201,000. 

Concerning  the  construction  of  emplacements  for  two  10-inch  and 
one  8-inch  guns.  Lieutenant  Colonel  King  reporti^ 

Steam  hoisting  engines  and  derricks  have  been  placed  upon  the 
wharf  so  that  two  or  even  three  boats  may  discharge  their  cargoes  at 
the  same  time.  A  new  winding  engine  has  been  placed  at  the  head  of 
the  incline,  of  sufficient  power  to  haul  heavily  loaded  cai'S  from  the  bot- 
tom to  top  in  less  than  one  minute,  and  a  small  locomotive  has  been 
built  for  handling  them  when  they  reach  the  upper  level. 

The  work  of  preparing  emplacements  for  two  10-inch  and  one  8-inch 
rifles  has  been  continued  during  the  year;  one  magazine  and  part  of 
the  parai>et  connecting  it  with  the  next  emplacement  have  been  com- 
pleted, and  the  second  magazine  is  well  under  way.  The  earth  excava- 
tion and  concrete  work  and  receiving  materials  have  been  carried  along 
together  as  circumstances  would  permit,  and  the  daily  output  of  con- 
crete in  place  has  in  one  case  reached  160  cubic  yai^ds  with  a  single 
mixer.  This,  however,  is  far  above  the  average,  as  there  are  many 
delays  in  moving  machinery,  preparing  centers,  etc. 

The  entire  quantities  of  work  done  on  the  battery  during  the  year 
have  been  as  follows,  viz: 

CubSeytrds. 

Earth  excavation 10, 897 

Ctincrete  in  place 7, 676 

£arth  embaukuieot 9^-*--    0,846 
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As  to  tlie  coiistmction  of  a  mortar  battery  Lieutenant  Colonel  King 
reportji: 

The  buildings  for  storehouse,  office,  and  blacksmith's  shop  were  com- 
pleted and  derricks  and  steam  drills  were  kept  at  work  during  the  year 
when  the  weather  would  permit.  Cars  and  track  were  bought,  and  a 
substantial  wbarf,  with  an  incline  connecting  it  with  the  battery,  was 
completed. 

A  suitable  stationary  engine  was  procured  and  set  up  at  the  head  of 
the  incline  for  handling  cement,  sand,  and  other  heavy  materials  that 
will  be  required  in  the  construction  of  tbe  battery. 

The  earth  excavation  for  all  the  mortar  pit«  and  magazines  and  pas* 
sages  was  completed,  excepting  a  part  of  one  mortar  pit,  and  nearly  all 
of  this  earth  and  some  of  the  rock  was  placed  in  embankment  where  it 
will  not  have  to  be  removed  again. 

The  rock  excavation,  which  is*  the  most  serious  item  of  the  work 
required,  has  also  been  pushed  during  the  year,  and  nearly  all  that 
required  to  be  removed  from  two  mortar  pits  and  all  of  the  magazines  and 
passageways  has  been  removed  and  a  third  pit  is  partly  excavated. 

The  condition  of  the  Vork  is  now  such  that  the  concrete  work  can  be 
commenced  at  once,  and  a  stone  crusher  will  be  set  at  work  at  an  early 
day  to  supply  the  broken  stone.  There  is  enough  stone  on  the  ground 
that  has  been  taken  from  the  pits  to  supply  all  the  stone  needed  for 
concrete  on  the  entire  work,  and  it  can  be  crushed  for  a  mere  fraction 
of  what  it  would  cost  to  buy  the  ^tone  already  broken.  . 

Tbe  entire  quantities  of  materials  removed  during  tlie  year  are  the 
following,  viz: 

Rock  blasted  and  removed cubic  yards . .  3, 917 

Earth  excavated  and  placed  in  embankment do 3, 462 

Track  laid linear  feet..  370 

Drain  laid .'. do 500 

Wa^hington^  IXstrict  of  Columbia. — Officers  of  the  Corps  of  Engineers 
in  oharge:  Lieut.  Col.  Peter  0.  Hains,  until  November  23, 1891;  then 
Maj.  Lewis  O.  Overman,  until  December  7,  1891;  then  Capt.  Thomas 
Turtle,  until  January  25, 1892,  and  since  that  date  Maj.  Charles  B.  L. 
B.  Davis,  with  first  Lieut.  George  A.  Zinn  under  their  immediate 
orders;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  Engi- 
neers, fipom  January  5, 1892. 

The  approved  project  of  defense  contemplates  emplacements  for  four 
12-inch  guns  on  Hfts,  six  10-inch  and  three  8-inch  guns  on  disappearing 
carriages,  eight  12-inch  mortars,  and  submarine  mines  operated  from 
two  mining  casemates.  A  project  for  the  coustruction  of  emplacements 
for  two  10-inch  guns  was  approved  July  11^  1891 .  In  July  and  August, 
1891,  preparations  for  the  work  were  made,  plans  were  prepared,  and 
the  collection  of  a  plant  begun  and,  in  September,  1891,  active  opera- 
tions were  commenced. 

The  aite  of  the  emplacement  being  125  feet  above  the  river,  an  exten- 
siye  plant  for  handling  and  delivering  material  at  the  site  of  the  work 
had  to  be  constructed.  A  new  wharf  was  built,  210  feet  long,  extend- 
ing to  17  feet  at  low  water,  and  provided  with  four  derricks  and  a 
hoisting  engine.  An  inclined  railway  was  built  up  to  the  top  of  the 
hill  where  a  large  hoisting  engine  was  placed.  Bins  for  storage  and 
high  trestle  tracks  were  constructed,  and  the  necessary  cars  and  ma- 
chinery purchased.  A  pump  and  pipe  connections  for  water  supply  of 
bailers  and  concrete  mixer  from  the  river  were  provided.  At  the  close 
of  the  fiscal  year  ending  June  30, 1892,  the  excavation  was  practically 
completed. 
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Hampton  Roads j  Virginia. — ^Under  charge  of  the  officers  in  charge  of 
defenses  of  Washington,  D.  G. 

The  approved  project  of  defense  contemplates,  for  the  present,  live 
12-iiich  gnns  on  lifts,  ten  10-inch  guns  on  disappearing  carriages,  thirty- 
two  12-inch  mortars,  and  submarine  mines  operated  from  two  mining 
casemates.  At  the  close  of  the  fiscal  year  ending  June  30, 1891,  a  pro- 
ject for  emplacements  for  two  10-inch  guns  h^d  been  approved  and 
work  commenced.  The  track  for  steam  railway  had  been  extended,  a 
bridge  across  the  ditch  and  storage  bins  for  concrete  material  built, 
a  concrete  mixer  with  its  necessary  plant  installed,  and  a  telephone  line 
established  between  all  parts  of  the  work.  In  October,  1891,  the  re- 
moval of  the  old  redoubt  with  its  concrete  gun  platforms  and  maga- 
zines was  commenced  and  proved  a  difficult  and  expensive  piece  of 
work.  In  March,  1892,  the  mixing  and  laying  of  concrete  were  com- 
menced. 

8an  Francisco  Harbor j  California. — Officer  in  charge.  Col.  George  H. 
Mendell,  Corps  of  Engineers,  with  First  Lieuts.  Henry  C.  Newcomer 
and  Charles  L.  Potter,  Corps  of  Engineers,  under  his  immediate  orders, 
the  latter  until  July  28, 1891. 

The  approved  project  of  defense  contemplates,  for  the  present,  eighteen 
12-inch  guns  on  lifts,  twenty-three  10-inch  and  thirteen  8-inch  guns  on 
disappearing  carriages;  fifteen  12-inch,  five  10-inch,  and  six  8-inch  guns 
on  nondisappearing  carriages;  one  hundred  and  forty-four  12-inch  mor- 
tars, and  subn^arine  mines  operated  trom  seven  mining  casemates.  Dur- 
ing the  year  estimates  and  working  drawings  for  four  emplacements 
were  submitted.  Of  these  one  was  for  a  disappearing  and  three  for 
nondisappearing  guns.  Wharfage  and  storage  facilities  and  the  water 
supply  were  increased.  Of  the  rock  used,  part  was  obtained  from  a 
Government  quarry  and  part  by  contract  at  89  cents  per  ton  of  2,000 
XX)unds. 

The  excavation  necessary  for  the  six  emplacements  for  three  12-inch 
and  three  10-inch  guns  was  completed.  The  concrete  work  of  three 
has  been  completed  as  far  as  it  can  be  now  done.  Excepting  the  gaps 
left  in  the  parapets  in  front  of  the  three  gun  positions,  the  masonry  is 
ready  for  the  3-inch  top  layer  of  bituminous  rock.  Almost  20,000  cubic 
yards  of  concrete  have  been  placed  in  position,  and  necessary  drains 
have  been  placed.    Much  back  filling  has  been  executed. 

The  final  completion  of  all  emplacements  for  guns  must  await  definite 
information  as  to  the  position  and  the  details  of  gun  platforms  for  car- 
riages, which  can  not  be  had  until  the  models  for  carriages  are  adopted. 

Estimates  are  submitted  for  emplacements  for  six  12-inch,  eight  10- 
inch,  and  four  8-inch  guns,  and  for  one  mortar  battery. 

Balances  on  hand  from  previous  appropriations  should  not  be  consid- 
ered as  justifying  any  reduction  of  these  estimates,  as  these  balances 
pertain  to  works  entirely  distinct  from  those  for  which  estimates  are 
now  submitted. 

MINING  CASEMATES. 

During  the  past  fiscal  year  three  mining  casemates  have  been  com- 
pleted, forming  part  of  the  defenses  of  Washington,  D.  C,  Hampton 
Koads,  and  San  Francisco;  one  for  the  defense  of  Portland,  Me.,  is 
expected  *to  be  completed  in  about  six  weeks;  two  for  the  defense  of 
Philadelphia,  for  which  allotments  were  made  June  8  and  October  10, 
1891,  will  be  completed  during  the  present  working  season,  and  one  at 
Charleston,  S.  C,  is  near  completion.  Working  drawings  and  estimates 
of  cost  of  two  mining  casemates  for  the  defense  of  Narragansett  Bay 
are  about  ready  to  be  jsubmitted.  ^         t 
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The  defenses  proposed  for  the  places  named  and  for  Boston  include 
twelve  mining  casemates,  in  addition  to  those  completed  or  under  way, 
and  an  estimate  is  submitted  for  $150,000,  in  order  that  the  construction 
of  six  of  these  may  be  undertaken. 

Two  special  storage  sheds  for  submarine-mining  material  have  been 
completed  at  New  York  and  San  Francisco,  and  a  third  required  at  the 
former  place  will  be  commenced  as  soon  as  the  site  can  be  graded  and 
prepared. 

SITES  FOR  FORTIlPICATIONS. 

The  act  of  August  18, 1890,  authorized  the  acquisition  by  condemna- 
tion, purchjtse,  or  donation  of  sites  needed  for  fortifications.  By  this 
act  and  that  of  February  24, 1891,  $1,000,000  was  appropriated  for  this 
pariK)se. 

In  the  fiscal  year  1891  the  greater  portion  of  sites  for  one  3-gun  bat- 
tery and  two  mortar  batteries  at  Grovers  Cliff,  near  Boston,  about  50 
acres,  had  been  acquii-ed.  The  title  to  small  portions  of  these  -sites,  not 
then  a<?quired,  has  since  been  passed  upon,  and  the  Attorney-General 
has  been  requested  to  initiat^e  condemnation  proceedings  for  some  few 
lots  which  it  has  not  been  practicable  to  purchase.  The  sum  of  $7,045 
was  obtained  by  selling  at  auction  buildings  which  it  was  necessary  to 
remove  from  the  site  of  the  mortar  battery. 

At  the  southern  entrance  of  New  York  Harbor  places  selected  as 
sites  for  fortifications  owned  by  private  parties  were  located  at  Coney 
Island,  Fort  Hamilton,  and  Bayside  (near  Keansburg),  K.  J. 

After  examination  of  the  site  proposed  at  Coney  Island  a  new  site 
wa«  selected  on  Plumb  Island,  immediately  in  rear  of  the  eastern  end 
of  Coney  Island. 

Failing  to  purchase  the  lands  referred  to  near  Fort  Hamilton  and 
on  Plumb  Island  at  reasonable  and  equitable  rates,  proceedings  were 
instituted  by  the  Attorney-General,  at  the  request  of  tlie  Secretary  of 
War,  for  condemning  the  lands  in  the  United  States  courts. 

The  decree  of  the  court  was  rendered  in  the  case  of  the  land  on  Plumb 
Island  July  7, 1891,  and  the  total  amount  paid  for  60  acres  to  the  own- 
ers under  the  decree  was  $09,547.76. 

After  properly  recording  them,  the  papers  in  the  case  were  filed  with 
the  Chief  of  Engineers  December  26, 1891. 

In  the  case  of  lands  near  Fort  Hamilton,  56.54  acres,  the  decree 
was  rendered  November  18,  1891,  and  the  amount  paid  owners  was 
$292,315.86.  The  Treasury  Department  paid,  in  addition,  the  sum  of 
$10,452.27  for  expenses  incurred  by  the  United  States  district  attorney, 
making  the  total  cost  of  the  land  $302,768.13. 

The  land  near  Keansburg,  N.  J.,  25.3  acres,  was  purchased,  on 
authority  of  the  Secretary  of  War,  by  agreement,  September  11,  1891, 
at  $200  per  acre,  and  the  title  papers  were  approved  by  the  Attorney- 
General  of  the  United  States  June  6, 1892.  Payment  will  be  made  in 
Jnly. 

Other  sites  at  this  entrance  lie  west  and  southwest  irom  the  Fort 
Wadsworth  reservation,  and  amount  to  about  129  acres.  Fourteen 
acres,  with  improvements  thereon,  were  purchased  for  $110,000,  its 
value,  as  appraised  by  an  expert  employed  by  the  Government.  Con- 
demnation proceedings  have  been  initiated  for  the  acquisition  of  other 
portions  of  this  proi)erty. 

At  Sheridans  Point,  below  Washington,  D.  C,  on  the  Potomac  River, 
the  purchase  was  authorized  of  291  acres  of  land  at  a  cost  not  exceed- 
ing $65  per  acre.  But  as  the  owners  declined  to  sell  at  this  ^ure,  con- 
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demnation  proceedings  for  the  acquisition,  of  90  acres  of  this  tract  were 
instituted.  The  resulting  award  was  $140  per  acre.  This  was  so  much 
in  excess  of  what  was  considered  a  fair  price  that  the  appraisement 
was  not  accepted.  Further  proceedings  in  this  case  are  not  now  pend- 
ing. 

At  Willoughby  Point,  Virginia,  a  site  for  a  mortar  battery,  containing 
about  47  acres,  and  two  rights  of  way  were  condemned;  the  award, 
which  was  accepted,  was  $23,500.  The  expenses  attending  this  acqui- 
sition were  $766.85.  This  land  had  been  once  oifered  to  the  Govern- . 
ment  for  $1,000,  and  later  for  $500  per  acre.  Jurisdiction  has  not  been 
ceded  over  the  sites  acquired  in  New  York  and  iSTew  Jersey. 

At  Point  Lobos,  California,  condemnation  proceedings  in  the  case  of 
54.05  acres  approached  completion. 

It  is  thought  that  the  unallotted  balance  of  existing  appropriations 
will  hardly  suffice  for  the  acquisition  of  sites  whose  condemnation  has 
been  requested;  and  as  it  is  (estimated  that  nearly  1,900  acres  should, 
be  acquired  at  different  localities  on  the  coast,  an  estimate  of  $500,000 
is  submitted,  which  amount  can  well  oe  applied  to  this  purpose. 

Statement  of  funds  pertaining  to  the  acquisition  of  sites, 

APPROPRIATED. 

Act  of  August  18,  1890 $500,000.00 

Act  of  February  24, 1891 600,000.00  . 


1,000,000.00 

ALLOTMENTS. 

Portland  Harbor,  Me.,  Portland  Head : 
1892;  May  31.  Fees  of  district  at- 
torney for  examining  title -  $100. 00 

Boston  Harbor,  Mass. : 

1890,  November  22.    For  expert 

services,  etc $1,000.00 

Site  for  mortar  batteries,  Grovers 
Cliff; 
1890,  December  1.  For  pur- 

chaseofland 163,054.12 

Site  for  gun   batteries,  Grovers 
Cliff: 

1890,  December  17.  For  pur- 
chase of  land 109,583.10 

273,687.22 

New  York  Harbor  (eastern  entrance) : 
1892,  April  5.  For  services  of  real- 
estate  expert 250.00 

Site   for   mortar  battery,  Sands 
Point: 

1891,  April  28.  For  purchase 

of  land  (withdrawn) 4, 750. 00 

5,000.00 

New  York  harbor  (southern  entrance) : 
1890,  December  12.  For  services  of 

real-estate  expert 1, 000. 00 

Site   adjoining    Fort    Hamilton 
56.54  acres : 

1892,  January  26.  For  pur- 
chase of  land $283,000.00 

1892,  January  28.  For  pur- 
chase of  land 10,000.00 

1892^  Jjyie  28.  Account  dis- 
trict attorney  and  court  ex- 
penses, eto 10,452.27 

303,452.27 
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Kew    York    harbor    (sonthem    en- 
trance >— Con  tinned. 
Site  for  mortar  batterieB,  Plnxnb 
Islnnd : 
1891,  Angnst  26.    For  pur- 
chase of  land,  50  acres $93,500.00 

1891,    October   16.    Account 
district  attorney,  fees,  ex- 
»  peuses.l 6,808.32 

«..      ,.  .  .  $99,808.82 

bite  adjoining  Fort  Wads  worth : 
1891,  Jnne  29.  For  pnrchaae 
of  Martin  tract,  6^  acres  (to 
be  withdrawn) 44,000.00 

1891,  September  28.  For  pnr-  % 
chase  of  Hegewisch  tract, 

14  acres 110,000.00 

1892,  May  31.  Account  district 
attorney,  Martin  tract 389.69 

1892,  Jnne  8.  Account  district 
attorney,  Hegewisch  tract.      1, 086. 20 


Site   for   mortar   battery.  Point 
Comfort,  N.  J.: 
1891,  May  27.  For  servicer  of 
real-estate  expert 155. 52 

1891,  September  9.  For  pur- 
chase of  land,  25.3  acres. . .       5, 060. 00 

1892,  Jnne  8.  For  purchase  of 

land 90.00 


155,425.89 


5,305.52 


n.      *      T>     ^     TT  $564,992.00 

Hampton  Roads,  Va. :  .  ' 

Site    for    mortar    battery,  Wil- 
longh by  Point: 
1*91,   October  30.   For  pur- 
chase of  land,  47  acres,  and 

two  rights  of  way 23, 500. 00 

1891,  October  30.  Account 
district  attorney,  fees,  ex- 
penses, etc 515.10 

1891,  December  26.  Traveling 

expenses,  etc . ,  of  clerk 8. 50 

r  Clerk  of 
court-.  $238.75 
District 
attor- 


1892, 
March  30. 


noy,  ex- 
penses .        4. 50 


243.25 


w.  ».-     *       r.  n  24,266.86 

Washington,  D«  C: 

Site  for  gun  batteries,  Sheridan 
Point:  • 

1891,  February  26.  For  pur- 
chase of  land,  291  acres  (to 

fi     x^     bewitiidrawn) 19,000.00 

San  Francisco  Harbor : 

1890,  December  13.  Forserricesof 

real-estate  expert,  etc i  000. 00 

Site  at  Laguna,  Merced,  for  mortar 
battery: 
1891,  Jnne  30.  For  survey  of 
land 49.72 


1,049.72 
$888, 045. 79 


111,954.21 
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RKPAYMKNT8  T(>  THE  APPROPRIATIONS. 

1891,  lleccmlier  30.  From  Plumb  Island,  N.  Y.,  allotDjent $250.06 

1892,  April  12.  From  Saiuls  Point,  N.  Y.,  allotment 4,  750. 00 

1892,  June  28.  From  Fort  Hamilton,  N.  Y.,  allotmout 684.  U 

$5, 693. 20 

1892,  Juno  30.  Amount  available 117,647.41 

PROTECITON   OF  THE  SITE  OF  FORT  NIAGARA,  NEW  YORK. 

Officer  in  charge,  Capt.  Dan  C.  Kingman,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

Protection  of  site. — Operations  have  been  in  progress  for  the  protec.- 
tion  of  the  site  of  Fort  Niagara  nnder  allotments  made  from  the  apijro- 
priations  for  "sea  walls  and  embankments"  and  preservation  and 
repair  of  fortifications.  The  project  provides  for  the  repair  of  the 
sea  wall  along  the  hike  front,  the  construction  of  dikes  of  fascines,  iron 
pickets,  and  stone  along  the  river  and  a  portion  of  the  lake  fiont,  and 
the  filling  in  behind  these  dikes  along  the  river  front  to  a  height  of 
6  feet  above  low  water,  leaving  a  flat  slope  down  to  the  water.  Above 
this  slope  in  a  level  place  wide  enough  lor  a  roadway,  then  a  steei)er 
slope  lip  to  the  general  level  of  the  site,  the  lower  slope  to  be  protected 
by  a  gr«>wth  of  willows  and  the  upper  one  by  sod. 

The  total  amount  expended  under  this  project  to  June  30, 1892,  is 
$29,449.38,  which  has  resulted  in  the  repair  of  the  sea  wall,  the  con- 
sti'uctiou  of  1,711  linear  feet  of  dike  work,  941  feet  of  which  is  along  the 
river,  the  construction  of  a  concrete  breakwater  in  front  of  the  north- 
west angle  to  protect  the  wall,  and  in  grading  the  bank  along  the  river 
front  according  to  the  project,  for  a  distance  of  941  feet.  The  grading 
was  completed  late  in  the  season,  and,  as  it  was  impossible  to  induce 
a  growth  of  willows  on  this  slope  that  would  be  any  possible  protection 
to  it  during  the  winter  and  spring  fi'eshets,  it  was  covered  with  a  rough 
pavement  of  stone. 

July  1,  1891,  balance  nnoxpended $11,688,95 

Jiiue  30,  1892,  amount  expended  during  fiscal  year 11, 138. 33 

July  1.  1892,  balance  unexpended 550.62 

July  1,  1892,  outstanding  liabilities 30.00 

July  1,  1892,  balance  available 520.62 

Amount  (estimated)  required  for  completion  of  existing  project 26, 105. 30 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  J  unc  30, 1894 .      3, 000.  OQ 

(Sec  Appendix  No.  1.) 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

Officer  in  charge,  Col.  D.  C.  Houston,  Corps  of  Eiiginec^TS. 

Davids  Island,  21  miles  distant  by  water  from  the  Battery^  New 
York  city,  is  one  of  the  principal  recruiting  stations  of  the  Array. 

On  the  ea^t  side  of  tlie  island  was  a  bay  into  whicli  garbage  and 
refuse  matter  frequently  drifted,  becoming  a  source  of  annoyance  and 
possible  disease  to  the  troops  stationed  there;  separated  from  the  bay 
by  a  low  sand  beach  was  a  fresh- water  pond,  formerly  usetl  as  a  water 
supply  during  drought,  and  still  used  as  an  ice  pond. 

To  protect  the  pond  from  salt  water,  as  well  as  t()r  sanitary  reasons, 
the  construction  of  a  sea  wall  in  front  of  this  beach  was  recommeudea 
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in  1883  and  1884.  In  1886  $47,000  was  estimated  as  the  cost  of  a 
masomy  wall  about  980  feet  long,  with  embankment  behind,  the  wall 
to  be  placed  near  low- water  line,  and  to  rise  12  feet  above  mean  low- 
water  leveL 

Under  the  appropriation  of  September  22, 1888,  $47,000  was  allotted 
for  this  sea  wall  and  embankment.  Recent  stringent  regulations  pre- 
vent the  deposit  of  garbage  in  this  vicinity;  therefore  a  riprap  wall 
with  dimension- stone  capping  was  substituted  for  the  masonry  wall 
originally  designed,  the  cost  being  less  and  the  wall  e^iuilly  effective. 

Tbe  sea  waU  was  completed  in  April,  1890. 

The  wall  and  embankment  are  in  good  condition;  slight  repair  to  the 
embankment  is  needed  where  heavy  storms  have  washed  away  part  of 
t-he  earth. 

A  survey  of  the  shores  of  the  island,  made  in  June,  1891,  to  prei)are 
estimates  of  cost  of  other  needed  sea  walls  upon  this  island,  shows  that 
protection  is  needed  at  the  west  shore,  north  of  the  coal  dock;  a  suit- 
able sea  waU,  with  embankment,  at  this  place  is  estimated  to  cost 
130,000. 

Estimates  for  other  sea  walls  were  also  presented,  but  they  are  not 
deemed  of  as  pressing  importance  as  this  one. 

Jvlj  1, 1891,  balance  unexy)endcd ' $11, 597. 86 

Amoant  transferred  to  allotment  for  sea  wall,  Governors  Island 6, 597. 86 

July  1, 1892,  balance  unexpended  .1 5,000.(X) 

Anionnt  (estimated)  required  for  completion  of  existing  project 55, 000. 00 

Amoun  t  that  can  be  be  proli  tably  expended  in  fiscal  year  ending  J  une  30, 1894    30, 000. 00 

(See  Appendix  2  A.) 


Officer  in  charge,  Col.  D.  C.  Houston,  Corps  of  Engineers. 

The  project  adopted  in  1865  provided'for  inclosing  the  entire  island 
by  a  sea  wall.  Under  an  allotment  made  in  1865  and  other  subsequent 
allotments  and  appropriations,  walls  were  built  on  the  south,  southeast, 
east,  and  northwest  sides  of  the  island,  and  under  an  api^ropriation  of 
^50,000,  made  by  act  of  Congress  approved  August  18,  1890,  at  the  be- 
ginning of  the  fiscal  year  work  had  been  commenced  on  a  contract  for 
construction  of  sea  wall  on  the  west  side  of  the  island. 

Daring  the  past  fiscal  year  this  contract  was  completed ;  the  wall  is 
1,499.14  feet  long,  resting  on  a  concrete  foundation  (containing  659.24 
cubic  yards  of  concrete);  39,644  cubic  yards  of  filling  were  placed  in 
the  embankment  behind  the  wall  and  1,856  cubic  yards  were  used  to 
complete  the  embankment  behind  the  north  wall. 

With  the  balance  of  the  available  funds  a  wall  about  212  feet  long  is 
to  be  built  under  a  contract  recently  entered  into,  extending  north  from 
the  wall  on  the  east  side  of  the  island  to  and  under  the  quartermaster's 
wharf. 

The  existing  walls  are  in  good  condition,  but  for  preservation  they 
should  be  repointed  in  places  and  partes  of  the  foundation  should  be 
protected  with  riprap. 

To  complete  the  wall  around  the  entire  island,  after  the  existing  con- 
tra<'t  is  finished,  there  will  remain  about  185  feet  distance,  to  the  shore 
end  of  the  stone  wharf. 

The  estimated  cost  of  building  a  wall  over  this  distance  is  $8,000, 
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and  of  repointing  and  riprappiug  the  other  walls  where  necessary, 
«6,717;  total,  $13,717. 

July  1, 1891,  balance  unexpended $53,740.98 

Amount  transferred  from  allotment  for  sea  wall,  Davids  Island      6, 597. 86 

$60,338,84 

June  30,  1892,  amount  expended  during  fiscal  year 46,484.70 

July  1, 1892,  balance  unesmended 13,854.14 

July  1,  1892,  outstanding fiabilities $180.00 

July  1, 1892,  amount  covered  by  uncomplete^  contracts 4, 956. 56 

5,136.56 

July  1, 1892,  balance  available 8,717.58 

Amount  ^estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  Uiat  can  be  proiitably  expended  in  fiscal  year  ending  June  30, 1894      5, 000. 00 

(See  Appendix  2  B.) 

BEACH  PROTECTION,  WATER  SUPPLY,   AND    SEWERAGE    SYSTEJSf    AT 
FORT  MONROE,  VIRGINIA. 

OflBcers  of  the  Corps  of  Engineers  in  charge:  Lieut.  Col,  Peter  0. 
Hains,  to  November  31, 1891 5  Maj.  L.  Cooper  Overman,  from  Novem- 
ber 23  to  December  7, 1891,-  Capt.  Thomas  Turtle,  from  December  7, 
1891,  to  January  25, 1892;  .and  Maj.  Charles  E.  L.  B.  Davis,  since  Janu- 
ary 25, 1892.  with  Lieut.  George  A.  Zinn,  Corps  of  Engineers,  under 
their  immeoiate  orders  j  Division  Engineer,  Col.  William  P.  Craighill, 
Corps  of  Engineers. 

Beach  protection. — ^The  erosion  of  the  beach  on  the  side  of  the  bay 
and  to  the  northeastward  of  the  fort  had  progressed  so  as  to  endanger 
the  integrity  of  the  sand-spit  connecting  the  fort  with  the  mainland. 
The  approved  project  consisted  of  jetties  or  groins  built  at  suitable 
intervals  along  the  beach,  at  an  estimated  cost  of  $37,000.  Four 
letUes  have  been  built,  of  an  a^ggregate  length  of  927  feet.  There  has 
been  some  fill  on  the  east  side  of  all  the  jetties,  and  between  them  some 
scour. 

July  1, 1891,  balance  unexpended $23,985.60 

June  30, 1892,  amount  expended  during  the  fi«cal  year 23, 656. 07 

July  1, 1892, balance  unexpended 329.53 

July  1, 1892,  outstanding  nabaitiea 89.00 

July  1, 1892,  balance  available 240.53 

(See  Appendix  3  A.) 

Water  supply. — The  supply  of  water  is  dependent  upon  rainwater 
stored  in  cisterns  and  water  of  inferior  quality  brought  across  Mill 
Creek  in  iron  pipes.  The  importance  of  an  adequate  supply  of  whole- 
some water  within  the  limits  of  the  fortification  can  hardly  be  overes- 
timated. Six  thousand  dollars  was  appropriated  by  the  act  of  Febru- 
ary 24:,  1891,  but  this  amount  was  not  deemed  sufficient  to  sink  a  well 
to  the  depth  which  it  is  already  shown  must  be  exceeded  to  secure  a 
supply  of  good  water.  A  brief  account  of  previous  attemps  at  sinking 
wells  at  this  post  is  given  in  the  report  of  the  local  officer,  who  recom- 
mends that  $4,000  additional  appropriation  be  made. 

July  1,  1891,  balance  unexpended $6,000.00 

Julyl,  1892,  balance  unexpended 6,000.00 

(See  Appendix  3  B). 
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Sewerage  system. — Twenty-five  thoasand  dollars  was  appropriated  by 
the  act  of  March  2, 1889,  for  a  complete  system  of  sewerage  inside  and 
outside  of  the  fort.  Bids  received  for  this  work  showed  that  the  ap- 
propriation was  insufficient  for  the  purpose.  October  29,  1891,  the 
Secretary  of  War  decided  that  two  separate  systems  must  be  con- 
structed, one  by  the  United  States  and  the  other  by  the  hotel  proprie- 
tors and  others  enjoying  the  privilege  of  residing  on  the  reservation. 
Estimates  in  accordance  with  this  decision  of  the  Secretary  of  War 
were  submitted  March  12, 1892,  amounting  to  $45,000,  and  it  was  recom- 
mended that  an  appropriation  of  ttiat  sum  be  made  for  the  sewerage 
system,  in  lien  of  the  amount  appropriated  by  the  act  of  March  2, 1889. 
Gnie  numerous  reports  of  the  local  officer  in  charge  and  of  the  com- 
manding officers  and  post  surgeons  show  the  great  and  urgent  need  of 
this  improvement. 

Jnly  1, 1891,  balance  nnexpended $24,902.10 

Jnly  1,  1892,  balance  unexpended 24,902.10 

(See  Appendix  3  C.) 

BEPAIB  AND  PEESEEVATION  OP  FORT  MARION,  FLORIDA. 

Officers  in  charge,  Capt.  W.  M.  Black,  Corps  of  Engineers,  to  No- 
vember 20, 1891,  and  Mjy.  John  0.  Mallery,  Corps  of  Engineers,  since 
that  date,  with  Lieut.  David  DuB.  Gaillard,  Corps  of  Engineers,  under 
the  immediate  orders  of  the  former  until  November  6,  1891 ;  Division 
Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

The  work  of  restoration  of  Fort  Marion  and  the  improvement  of  its 
grounds  were  begun  with  an  appropriation  of  $5,000,  made  in  the  a(5t 
approved  July  5, 1884.  A  further  appropriation  of  $16,000  for  the  res- 
toration of  this  fort  was  made  in  the  act  approved  August  18,  1890. 
Work  under  this  last  appropriation  was  begun  October  20, 1890,  and 
was  continued  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  as 
set  forth  in  detail  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year. 

During  the  past  fiscal  year  the  entire  terreplein  was  coated  with  a 
mixture  of  paraffin  and  x)etroleum;  drawings  for  the  restoration  of  the 
chapel  door  were  made;  a  covered  drain  laid  for  a  distance  of  260  feet; 
«iO  teet  of  pavement  that  had  settled  was  brought  up  to  its  proper  level, 
and  a  number  of  trees  and  plants  were  put  out. 

Additional  and  final  work  of  restoration  and  improvement  of  fort 
and  grounds  remains,  as  set  forth  in  the  report  of  the  officer  in  charge 
of  the  work,  which  it  is  estimated  will  cost  $6,500. 

July  1, 1891,  balance  unexpended $1, 218. 00 

June  30,  1892,  amount  expended  during  fiscal  year 1, 171. 47 

July  1, 1S92,  balance  unexpended 4H.  53 

July  1, 1892,  outetanding  liabilities .' 28. 45 

July  1, 1892,  balance  available '.  18.08 

(See  Api>endix  No.  4.) 

KSTIMATE8  OF  APPROPRIATIONS   REQUIHED  FOU  1803-'94. 

For  construction  of  gun  and  mortar  batteries $1, 782, 000 

For  purcbaae  of  land  for  fortifications 500, 000 

For  protection,  preservation,  and  repair  of  forti  li  cat  ions 80,  (KK) 

For  preparation  of  plans  for  fortificatious 5, 000 

For  protection  of  site  of  Fort  Niagara,  New  York S,000 
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For  sea  walls  and  embankments $35, 000 

For  purchase  of  submarine  mines  and  necessary  appliances  to  operate 

tbem  for  closing  the  channels  leading  to  our  jirincipal  seaport-s 100, 000 

For  needful  casemates,  cable  galleries,  etc.,  from  which  to  operate  sub- 

manne  mines 1 150, 000 

For  continuing  torpedo  experiments 10,000 

2,665,000 

THE  BOARD  OF  ENGINEERS. 

The  Board,  as  at  present  constituted,  consists  of  the  following  offi- 
cers of  the  Corps  of  Engineers:  Col.  Henry  L.  Abbot,  Ool.  C.  B.  Com- 
Btock,  Col.  D.  C,  Houston,  and  Lieut.  Col.  G.  L.  Gillespie. 

Col.  G.  H.  Mendell,  Corps  of  Engineers,  is  also  a  member  of  the 
Board  when  it  is  acting  upon  matters  pertaining  to  the  defensive  works 
on  the  Pacific  coast. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past,  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief 
summary  of  the  reports  rendered  thereon : 

1891,  July  9.  On  project  of  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engi- 
neers, for  gun  emplacement  at  Fort  Washington,  Md. 

September  1.  On  project  of  Mr.  C.  Farrington  for  a  turret  for  shore 
purposes, 

September  29.  On  an  application  for  permission  to  level  off  an  unfin- 
ished battery  at  Governors  Island,  K  Y. 

October  14.  On  project  of  Maj.  T.  H.  Handbury,  Corps  of  Engineers, 
for  obtaining  a  navigable  channel  in  the  lower  Willamette  and  Columbia 
rivers. 

October  16.  On  project  of  Maj.  C.  W.  Eaymond,  Corps  of  Engineers, 
for  a  mining  casemate  and  cable  gallery  at  fort  opposite  Fort  Dela- 
ware. 

Octobei*  26.  On  plan  of  Mr.  Patrick  McCann  for  a  land  fortress. 

October  26.  On  plan  of  Mr.  Owen  Foley  for  a  chevaux-de-frise. 

November  30.  On  pamphlet  of  Lieut.  Honeycutt  on  the  "  lielativo 
average  effect  of  parallel  and  independent  fire." 

December  9.  On  plan  of  Mr.  John  Dougherty  for  a  revolving  fort. 

December  9.  On  project  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  En- 
gineers, for  gun  emplacement  at  Fort  Warren,  Mass. 

December  14.  On  modified  plans  of  the  North  Eiver  Bridge*  Com- 
pany for  a  bridge  across  the  Hudson  River  at  New  York  City. 

December  16.  On  Senate  456,  Fifty-second  Congress,  first  session, 
*'To  authorize  the  New  York  and  New  Jersey  Bridge  Company  to  con- 
struct and  maintain  a  bridge  across  the  Hudson  River  between  New 
York  City  and  the  State  of  New  Jersey.'' 

December  21.  On  Senate  846,  Fifty-second  Congi*ess,  first  session, 
*'  To  authorize  and  regulate  the  construction  of  bridges  across  the  Hud- 
son and  East  rivers,  at  the  city  of  New  York  and  prescribe  the  dimen- 
sions of  the  same." 

December  26.  On  purchase  from  the  Highland  Beach  Association  of 
land  adjacent  to  Sandy  Hook,  N.  J. 

December  28.  On  defenses  of  Long  Island  Sound — east<»rn  entrance, 

1892,  January  12.  On  purchase  of  armored  cable. 

January  15.  On  House  of  Representatives  289,  Fifty-second  Con- 
gress, first  session,  "  To  incorporate  the  New  York  Bridge  Company, 
lor  the  purpose  of  constructing,  maintaining,  and  operating  a  bridge  over 
East  River,  between  the  cities  of  New  York  and  Brooklyn,  in  the  State 
of  New  York." 
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January  26.  On  plan  of  Mr.  John  Hegeman  for  a  folding  boat  for 
ponton  bridges. 

January  26.  On  project  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers, for  the  defense  of  the  gorge  of  a  gun-lift  battery  at  Sandy  Hook. 

January  29.  On  suggestions  of  Mr.  Burwell  Blair  for  locating  hostile 
Vesaels  entering  a  harbor. 

January  30.  On  memorial  of  Port  Townsend  Board  of  Trade  for  the 
defense  of  Puget  Sound. 

February  1.  On  project  of  Maj.  W.  A.  Jones,  Corps  of  Engineers^  for 
the  improvement  of  the  Red  River  of  the  North  and  Big  Stone  Lake. 

February  8.  On  plan  of  Mr.  Jolm  Nader  for  a  movable  spar  torpedo 
for  harbor  defense. 

February  8.  On  plan  of  Mr.  H.  G.  Lane  for  a  steel  fort. 

February  8.  On  plan  of  Mr.  Edwin  Bell  for  formation  of  artificial  bars 
to  excludehostile  vessels. 

February  12.  On  plan  of  Mr.  Charles  Boeckh  for  deepening  and  navi- 
gating channels. 

March  3.  On  device  of  Mr.  C.  K.  Corliss  for  directing  the  movements 
of  torpedoes. 

March  3.  On  Senate  2295,  Fifty-second  Congress,  first  session,  "  To 
provide  for  the  appointment  of  an  Ohio  River  Commission  for  .the  im- 
provement of  said  river  from  Pittsburg  to  Cairo," 

March  10.  On  specifications  for  submarine-mining  cable  proposed  by 
Lieut.  Col.  W.  R.  King,  Corps  of  Engineers.  The  report  of  the  Board 
was  accompanied  by  a  memorandum  on  the  subject  by  Col.  H.  L.  Ab- 
bot, Corps  of  Engineers,  dated  March  9, 1892. 

March  28.  On  electrical  defense  scheme  of  Gen.  G.  W.  Serrell. 

March  28.  On  Senate  2626,  Fifty-second  Congress,  first  session,  "  To 
authorize  the  New  York  and  New  Jersey  Bridge  Companies  to  con- 
struct and  maintain  a  bridge  across  the  Hudson  River  between  New 
York  City  and  the  State*  of  New  Jersey." 

March  28.  On  plan  of  Mr.  Charles  H.  Buckalew  for  submarine  tun- 
nels. 

April  2.  On  request  of  the  Mount  Morris,  N.  Y.,  bank  directors 
for  authority  to  partially  fill  in  the  Harlem  River;  and  on  their  applica- 
tion that  War  Department  orders  relative  to  the  height  of  the  New 
York  Central  Raib-oad  Company's  bridge  across  the  Harlem  River  be 
rescinded. 

April  6.  On  House  of  Representatives  7819,  Fifty-second  Congress, 
firet  session,  "to  authorize  the  construction  of  bridges  over  the  North 
or  Hudson  River  between  the  States  of  New  York  and  New  Jersey." 

April  7.  On  plan  of  Mr.  C.  F.  Shedd  for  wire  foot  nets  for  obstruct- 
ing an  enemy's  men  and  horses. 

April  28.  On  plan  of  Mr.  George  Cowing  for  the  auxiliary  defense  of 
harbors  and  coasts. 

April  28.  On  House  of  Representatives  8312,  Fifty-second  Congress, 
first  session,  "to  authorize  the  New  York  and  New  Jersey  Bridge  Com- 
panies to  construct  and  maintain  a  bridge  across  the  Hudson  River 
between  New  York  city  and  the  State  of  New  Jersey." 

May  26.  On  the  defense  of  the  eastern  entrance  to  New  York  Har- 
bor at  and  near  Throgs  Neck. 

May  26.  ^On  plan  of  Maj.  M,  B.  Adams,  Corps  of  Engineers,  for 
strengthening  the  superstructure  of  the  Buffalo  Breakwater. 

In  the  peribrmance  of  the  duties  of  the  Board,  the  following  personal 
examinations  were  made: 

Under  instructions  of  the  Chief  of  Engineers,  dated  July  28, 1891, 
BHO  92 2  ^  . 

Digitized  by  VjOOQ IC 


18  BEPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

the  Board,  in  connection  with  its  report  on  the  defenses  of  the  eastern 
entrance  of  Long  Island  Sound,  made  an  inspection  of  thfe  locality  cov- 
ered by  the  report  on  August  28, 1891. 

Under  instructions  of  the  Chief  of  Engineers,  dated  March  18, 1892, 
the  Board  made  an  inspection  of  the  defenses  of  Savannah,  6a.,  on 
April  12  and  13,  and  of  Charleston,  S.  C,  on  April  14, 15,  and  16, 1892. 

Under  instructions  of  the  Chief  of  Engineers,  dated  June  6, 1892, 
the  Board,  on  June  13, 1892,  made  an  inspection  of  the  barges  contain- 
ing powder  and  other  explosives,  anchored  near  Ellis  and  Bedloes 
islands,  'Sew  York  Harbor.  This  matter  was  investigated  at  the  re- 
quest of  the  Treasury  Department  in  view  of  complaints  that  the  lives 
and  property  of  people  on  the  New  Jersey  shore  were  menaced  by 
these  barges. 

In  addition  to  their  duties  with  The  Board  of  Engineers,  the  indi- 
vidual members  of  the  Board  have  been  otherwise  engaged  as  follows: 

1.  Col.  Henry  L.  Abbot,  the  president  of  the  Board,  has  continued 
in  charge  of  certain  experiments  with  torpedoes;  as  a  member  of  the 
Board  of  Ordnance  and  Fortification;  as  president  of  the  Board  to  fix 
the  harbor  lines  for  tlie  harbor  of  New  York  and  its  adjacent  waters; 
and  as  division  engineer  of  the  Northeast  division.  He  has  also  served 
as  president  of  Boards  for  examination  of  officers  of  the  Corps  of 
Engineers  with  a  view  to  promotion,  and  as  president  of  the  Board  to 
fix  the  harbor  lines  of  the  port  of  Boston.  He  has  recently  been  de- 
tailed on  a  Board  to  consider  and  report  upon  the  subject  of  harbor  lines 
for  Oswego,  N.  Y. 

2.  Col.  C.  B.  Comstock  has  served  as  division  engineer  of  the  South- 
west division ;  as  member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer 
School;  as  president  of  the  Mississippi  Eiver  Commission;  as  member 
of  the  Board  to  fix  the  harbor  lines  of  New  York  Harbor  and  its  adjac- 
ent waters;  as  member  of  the  Board  to  fix  the  harbor  lines  of  Phila- 
delphia; as  member  of  a  Board  for  examination  of  officers  of  the  Corps 
of  Engineers  with  a  view  to  their  promotion;  and  is  under  orders  to 
represent  the  War  Department  at  the  Fifth  Congress  of  Internal  Navi- 
gation at  Paris,  France. 

3.  Col.  D.  C.  Houston  has  been  the  disbursing  officer  of  The  Board  of 
Engineers.  He  has  conducted  the  various  works  of  river  and  harbor 
improvement  and  of  fortifications  under  his  charge,  and  he  has  served 
as  a  member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer  School;  as 
a  member  of  the  Board  to  fix  the  harbor  lines  for  the  harbor  of  New 
York  and  its  adjacent  waters;  as  a  member  of  Boards  to  establish  har- 
bor lines  in  the  harbors  of  Stamford  and  Bridgeport,  Conn.;  as  member 
of  Board  for  examination  of  officers  of  the  Corps  of  Engineers  with  a 
view  to  promotion;  and  is  a  member  of  the  Board  to  consider  harbor 
lines  for  Norwalk,  Conn. 

4.  Lieut.  Col.  G.  L.  Gillespie,  in  addition  to  conducting  the  various 
works  of  river  and  harbor  improvement  and  of  harbor  defense  with 
which  he  was  charged  during  the  year,  has  continued  to  serve  as  a 
member  of  the  Board  of  Visitors  to  the  U.  S.  Engineer  School;  on  har- 
bor-line Boards  for  the  harbors  of  New  York,  Stamford,  and  Bridgeport; 
on  the  Board  on  the  subject  of  obstructions  to  navigation  in  the  Hud- 
son River;  and  on  the  Board  to  consider  a  deep-water  harbor  on  the 
Pacific  Coast  between  Points  Duma  and  ("apistrano.  He  also  served 
on  the  harbor-line  Board  for  the  port  of  Boston,  and  is  a  mehiber  of  the 
Board  to  consider  harbor  lines  for  Norwalk,  Conn. 
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POST    OP    WTLI^TS    POINT,  NEW  YOEK — UNITED    STATES    ENGINEER 
SCHOOL — ^BATTALION  OF  ENGINEERS — ^ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  E.  Kin^,  Corps  of  Engineers. 

POST  OF  WILLETS  POINT,   NEW  YORK. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  24  commis- 
sioned officers  and  353  enlisted  men,  including  officers  and  noncom- 
missioned officers  of  the  general  staff,  student  officers,  and  enlisted  men 
of  the  Hospital  Corps.  This  is  a  loss  of  3  officers  and  a  gain  of  20  men 
in  strength  over  last  year's  report. 

Bepairs  and  improvements  have  been  made  daring  the  year  to  roads, 
sidewalks,  and  buildings,  and  two  new  brick  barracks  and  a  guard- 
house have  been  begun  by  the  Quartermaster's  Department.  A  brick 
house  for  the  fire  engines  and  appliances  has  been  completed  and  ex- 
tensive repairs  to  the  quartermaster's  wharf  have  been  commenced. 
The  new  guardhouse  is  nearly  ready  for  use. 

One  more  barrack,  a  building  for  the  post  mess  for  enlisted  men,  and 
a  storehouse  near  the  wharf  for  quartermaster's  and  commissary 
stores,  as  heretofore  r^orted,  are  very  much  needed  for  the  comfort  of 
the  garrison  as  weU  as  fpr  the  proper  handling  and  storage  of  public 
property. 

The  drill,  discipline,  instruction,  and  sanitary  condition  of  the  garri- 
son have  been  satisfactory  and  compare  favorably  with  the  attainments 
of  former  years,  as  shown  by  the  comparative  statement  in  appendix. 

UNITED  STATES  ENGINEER  SCHOOL. 

During  the  year  6  engineer  officers,  2  cavalry,  1  artillery,  and  5  in- 
fimtiy  officers  completed  the  course,  and  7  infantry  officers  who  have 
complete<l  the  laboratory  duty  are  still  engaged  in  the  practice  work  of 
planting  and  operating  torpedoes,  which  it  is  expected  will  be  com- 
pleted October  1, 1892. 

All  have  manifested  intelligence  and  interest  in  the  work  and  are 
entitled  to  certificates  of  proficiency  in  one  or  more  of  the  branches  they 
have  been  studying  and  practicing. 

BATTALION  OF  ENGINEERS. 

The  legal  strength  of  the  Battalion  of  Engineers  is  five  companies,  of 
150  men  each,  with  a  sergeant-major,  and  quartermaster  sergeant, 
and  is  officered  by  details  from  the  commissioned  officers  of  the  corps. 

The  present  strength  is  18  officers  and  437  enlisted  men. 

The  authorized  strength  of  companies  A,  B,  and  C,  which  are  stationed 
at  Willets  Point,  is  133  men  each,  and  of  Company  E,  stationed  at  West 
Point,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  149,  and 
the  total  gain  169,  making  a  net  gain  of  20  men. 

The  battalion  has  been  employed  during  the  year  at  engineer,  pon- 
toon and  torpedo  drills,^  infantry  drill,  rifle  practice,  photography;  and 
company  B,  at  West  Point,  has  assisted  in  the  instruction  of  cadets  in 
military  engineering  and  pontoon  drill. 

ENGINEER  DEPOT. 

The  fireproof  storehouse  refeiTcd  to  in  last  report  is  nearly  completed, 
and  the  work  of  an-auging  the  i>ontoon,  siege,  and  torpedo  materials 
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and  appliances  in  it  is  well  under  way.  This  building  will  furnish  all 
the  storage  room  needed  for  many  years  to  come. 

The  small  tug  for  phmtiug  torpedoes  has  been  placed  under  contrjiet 
and  is  to  be  completed  by  the  end  of  September. 

A  quantity  of  lumber  and  other  materials  have  been  procurc/1  for  the 
purxK)se  of  replacing  the  old  and  worn-out  pontoon  bridge  equipage. 

The  buildings  and  machinery  for  trials  of  the  Sims-Edison  Torpedo 
have  been  provided  and  are  now  in  use  for  the  purpose  intended. 

A  concrete  tank  for  insulated  torpedo  cable  has  been  built  and  is 
now  in  use  for  storing  cable. 

The  (Jepot  property,  Buch  as  torpedo,  pontoon  materials,  and  instru- 
ments, h  Ave  been  cared  for,  and  the  usual  purchases,  receipts,  issues,  and 
repairs  have  been  made. 

Experiments  have  been  continued,  including  the  trials  of  the  Sims- 
Edison  Torpedo,  tests  of  building  materials,  fuses,  circuit  closers, 
mooring  rope,  shackles,  etc.,  details  of  which  will  be  found  in  ai)pen- 
dixes,  or  have  been  made  the  subject  of  special  reports. 

STATEMENT  OF  FUNDS. 

Congress  has  at  various  times  appropriated  as  follows : 

1.  For  engineer  depot  at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending 

June  30,1892,  the  amount  of.. $11,000.00 

Expended  and  pledged 10,996.75 

For  engineer  depot  at  WiUets  Point,  N.  Y.,  (no  limit)  for  fireproof  store- 
house, the  amount  of 16, 000. 00 

Expended  and  pledged 12,468.34 

Outstanding  liabilities 558.15 

July  1,1892,  balance  available 2,973.51 

2.  Torpedoes  for  harbor  defense,  act  September  22,  1888: 

July  1, 1891,  balance  unexpended 17, 316. 75 

July  1, 1892,  balance  unexpended  and  available 5, 088. 33 

3.  Torpedoes  for  harbor  defense,  act  March  2, 1889  : 

July  1,1891,  balance  unexpended 121,713.93 

June  30, 1892,  assigned  during  fiscal  year 6, 000. 00 

July  1, 1892,  balance  unexpended  and  available 21, 315. 54 

4.  Torpedoes  for  harbor  defense,  act  August  J8, 1890: 

July  1, 1891,  balance  unexpended 46,  748. 54 

July  1, 1892,  balance  unexpended  and  available 24, 598. 85 

6.  Torpedoes  for  harbor  defense,  act  February  24, 1891 : 

July  1,1891,  balance  unexpended 16,742.08 

July  1, 1892,  balance  unexpended  and  available 83. 70 

6.  Torpedoes  for  harbor  defense,  acts  March  2, 1889,  and  August  18, 1890: 

Reallotted  during  fiscal  year  for  purchase  of  American  Submarine 

Cable,  total  amount 74, 961. 12 

July  1, 1892,  balance  unexpended  and  available 74, 961. 12 

7.  For  engineer  depot  at  Willets  Point,  N.Y.,  for  the  fiscal  vear  ending 

June  30,1893 \ 15,000.00 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1894,  for 
the  engineer  dei)ot  at  Willets  Point, N.  Y.,  viz: 

1.  For  incidental  expenses  of  depot $5, 000. 00 

2.  For  purchase  of  materials  for  instruction  of  battalion 3, 500. 00 

3.  For  purchase  and  repair  of  instruments 3, 000. 00 

4.  For  purchase  and  binding  of  professional  works  for  library 500. 00 

Total 12,000.00 

(See  Appendix  Ko.  6.) 
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RIVER    AND    HARBOR    IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and  har- 
bors were  prose<iuted  during  the  last  fiscal  year  were  derived  from  the 
appropriations  by  the  river  and  harbor  act  approved  September  19, 
1890,  appropriations  in  the  sundry  civil  act  approved  March  3,  1891, 
for  certain  works  on  account  of  which  contract.8  w  ere  to  be  made  for 
completion  as  provided  in  the  act  of  September  19, 1890,  and  such  bal- 
ances of  former  appropriations  as  were  available. 

A  brief  statement  derived  from  the  reports  of  the  officers  in  charge 
of  the  several  works  hereinafter  given  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
the  amount  exi)ended,  and  estimate  of  amount  required  for  its  comple- 
tion. 

Section  2  of  the  river  and  iiarbor  act  approved  March  2, 1807,  re- 
quires that  the  Secretary  of  War  shall  annually  submit  to  Congress  a 
fiill  estimate  for  the  entire  and  permanent  completion  of  each  river  and 
harbor  work,  and  of  the  amount  that  can  be  profitably  expended  on 
each  uncompleted  work  in  the  next  fiscal  year. 

It  is  believed  that  sufficient  funds  are  provided  by  the  river  and  har- 
bor act  approved  July  13, 1892,  to  carry  the  works  through  the  fiscal 
year  of  1894,  except  in  the  cases  of  works  on  account  of  which  contracts 
are  to  be  made  for  their  completion  as  provided  in  the  river  and  har- 
bor acts  of  1890  and  1892^  and  consequently  estimates  for  this  last  class 
of  works  only  are  submitted.  Each  report,  however,  sets  forth  the 
amount  necessary  to  complete  the  work  in  question,  and  provides  a 
basis  upon  which  items  of  appropriation  can,  if  necessary,  be  formulated. 

Reports  are  appended  of  the  work  accomplished  in  the  removal  of 
wrecks  obstructing  or  endangering  navigation,  as  provided  for  in  sec- 
tion 4  of  the  river  and  harbor  act  approved  June  14, 1880,  and  enlarged 
by  provision  in  the  river  and  harbor  act  of  August  2, 1882. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  harbor  lines 
have  basn  established  at  the  following  localities: 

Five  Mile  River  Harbor,  Connecticut;  New  York  Harbor  and  adja- 
cent waters;  Anacostia  River  (Eastern  Branch  of  the  Potomac,  Wash- 
ington, D.  C);  South  Branch  of  Elizabeth  River,  at  navy-yard,  Nor- 
folk, Virginia;  San  Pedro,  Wilmington  Harbor,  California;  San  Diego 
Harbor  and  adjacent  waters,  California;  Willamette  River  at  Port- 
land, Oregon ;  Vancouver  Harbor  (Columbia  River),  Olyinpia  Harbor, 
and  Bellingham  Bay  (at  New  Whatcom  and  Fair  Haven,  Washington). 

Examinations  were  made  whenever  required  by  the  committees  of 
Congress  of  proposed  bills  authorizing  the  construction  of  bridges  upon 
which  the  views  of  the  War  Department  were  desired.  Of  the  bills  so 
examined  34  originated  in  the  Senate,  and  56  in  the  House  of  Repre- 
sentatives. 

During  the  fiscal  year  examinations  were  made  of  such  plans  and 
locations  as  were  submitted  by  parties  interested,  of  bridges  proi)osed 
to  be  bnilt  over  navigable  waters  subject  to  the  approval  of  the  Secre- 
tary of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement 
is  given  of  the  action  had  in  such  cases. 

Lender  sections  4  and  6  of  the  river  and  harbor  act  approved  Septem- 
ber 19, 1890,  persons,  corporations,  or  associations  owning  or  control- 
Ung  bridges  over  navigable  water  ways  of  the  United  States,  which  are 
unreasonable  obstructions  to  the  free  navigation  of  such  waters,  after 
being  given  a  reasonable  opportunity  to  be  heard,  have  been  notified 
to  so  alter  the  bridges  as  to  render  navigation  through  or  ui^der  them 
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reasonably  liee,  easy,  and  uuobstrueted.  In  each  case  the  changes  re- 
quired to  be  made  were  specified  in  the  notice,  and  reasonable  time  was 
prescnbed  in  which  to  make  them.  A  detailed  statement  of  the  cases 
is  given  further  on  in  this  report. 

Reports  made  in  compliance  with  the  requirements  of  section  2  of 
the  river  and  harbor  act  of  July  6, 1884,  and  section  4  of  that  of  August 
5, 1886,  of  instances  in  which  piers,  breakwaters,  or  other  works  built 
by  the  United  States  in  aid  of  commerce  or  navigation  are  usedj  occu- 
pied or  injured  by  a  corporation  or  an  individual,  will  be  found  in  Ap- 
pendix Z  Z. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook  the  work,  as  follows: 

West  of  the  Rocky  Mountains:  Pacific  Division,  Col.  George  H. 
Mendell.  East  of  the  Rocky  Mountains:  Northeast  Division,  Col. 
Henry  L.  Abbot;  Southeast  Division,  Col.  Wm.  P.  Craighill;  Southwest 
Division,  Col.  Cyrus  B.  Comstockj  Northwest  Division,  Col.  Orlando 
M.  Poe. 

South  Pass  of  the  Mississippi  River. — ^During  the  fiscal  year  ending 
June  30,  1892,  the  legal  channel  was  maintained  at  the  head  of  South. 
Pass  and  through  the  Pass  itself,  but  during  a  period  of  thirty-two 
days,  from  May  20  to  June  20,  both  dates  inclusive,  such  channd  did 
not  obtain  through  the  jetties  at  the  mouth  of  the  Pass.  During  this 
period,  however,  there  was  a  navigable  depth  of  28.1  feet. 

Rules  and  regulations  for  the  useof  canaU, — Section  7  of  the  river  and 
harbor  act  approved  July  5, 1884,  authorized  the  Secretary  of  War  to 
prescribe  proper  rules  and  regulations  for  the  administration,  and  use 
by  the  public,  of  the  Des  Moines  Rapids  Canal,  the  St.  Marys  Falls 
Canal,  and  the  Louisville  and  Portland  Canal,  and  provided  penalties 
for  willful  violations  of  such  rules.  Similar  legislation  was  sub- 
sequently enacted  by  acts  of  August  11, 1888,  and  September  19, 1890, 
applying  to  the  South  Pass  of  the  Mississippi  River  and  the  Des 
Moines  Rapids  Dry  Dock. 

It  is  desirable  that  similar  authority  should  be  granted  to  the  Secre- 
tary of  War  with  respect  to  all  the  canals  owned  and  opeiated  by  the 
Government,  and  that  the  willful  violation  of  such  rules  as  may  be  pre- 
scribed should  be  declared  a  misdemeanor,  and  penalties  therefor  be 
provided.  The  need  of  rules  to  govern  the  use  and  navigation  of  these 
works,  and  of  adequate  provision  for  their  enforcement,  applies  alike  to 
all  the  canals.  Express  legislation  in  some  cases  indicates  that  Con- 
gressional action  is  necessary  in  all  cases  tor  the  sufficient  and  proper 
enforcement  of  whatever  rules  the  Secretary  of  War  may  promulgate, 
and  difficulty  has  already  arisen  from  the  lack  of  authority  to  enforce 
rules  and  regulations  prescribed  for  the  use  of  canals  not  embraced  in 
existing  enactments. 

The  following  draft  of  an  act,  which  will,  it  is  believed,  accomplish 
the  objects  desired  with  respect  to  all  United  States  canals  and  similar 
works  of  navigation,  is  proposed  and  recommended  for  passage  by 
Congress : 

AN  ACT  providing  for  the  eatatlishraeiit  and  enforcement  of  rules  and  re^nilations  for  theliae  and 
navigation  of  United  Stat4).s  canals  and  siniihir  works  of  navigation,  and  for  other  pnrpoaoB. 

Be  it  enacted  hy  the  Senate  and  JUoitse  of  Kepreseniatires  of  tJie  United  Slates  of  America 
in  CongreH8  asHcmhled^  That  tbe  Secretary  of  War  be,  and  is  hereby,  authorized  to 
prescribe  and  i)ubli8h  such  rules  and  Vegulations  for  the  Rovernraeut,  use,  and 
navigation  of  any  or  all  canals  and  similar  works  of  navigation  that  now  are  or 
hereafter  may  be  owned,  operated,  or  maintained  by  the  United  .States  as  may  seem 
necessary,  proper,  or  expedient  for  the  purpose  of  regulating  the  use  of  such  canals 
or  similar  works  by  vessels  passing  through  them,  and  of  preventing  any  obptruc- 
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lion  to  the  ehaunels  tlirongli  snch  canals  or  Bimilar  works  and  any  injury  to  the  bed 
and  banks  thereof,  and  to  the  works  couatruv-ted  for  the  improvement  or  in  connec- 
tion with  them. 

Sec.  2.  That  any  willful  violation  of  any  rule  or  regulation  made  by  the  Secretary 
of  War  in  pursuance  of  this  act  shall  be  deemed  a  misdemeanor,  lor  which  the  o^Tier 
or  owners,  agent  or  agents,  master  or  pilot  of  the  vessel  oifending shall  be  separately 
and  collectively  responsible,  and  on  conviction  thereof,  in  any  district  conrt  in  the 
United  States  within  whose  territorial  jurisdiction  such  offense  may  have  been  com- 
mitted, shall  be  liable  to  punishment  by  a  fine  not  exceeding  five  hnudred  dollars  or 
by  imprisonment  not  exceeding  six  months,  at  the  discretion  of  the  court,  for  each 
offense. 

Sec.  3.  That  it  shall  be  the  duty  of  all  persons  using  or  navigating  snch  canals  or 
similar  works,  their  channels  and  approaches,  or  using  any  of  the  piers,  breakwaters, 
dockSy  wharves,  or  other  improvements  belonging  to  the  United  States,  to  observe 
the  regulations  prescribed  by  the  Secretary  of  War  as  aforesaid ;  and  any  person  who 
shall  willfully  or  negligently  strand  or  sink  any  steam  vessel,  boat,  or  craft  in  such 
canals  or  similar  works,  or  in  the  channels  or  approaches,  or  who  shall  willfully  Or 
negligently,  or  by  failure  or  neglect  to  observe  the  regulations  prescribed  by  the 
Secretary  of  War  for  the  use  thereof,  obstruct  or  impair  such  canals  or  similar  works, 
or  cause  any  impediment,  injury,  filling  up,  or  shoalinc  therein,  or  in  the  approaches 
thereto,  tending  to  obstruct  or  impair  the  navigation  thereof,  or  who  shall  willfully 
damage  or  injure  the  piers,  breakwaters,  wharves,  docks,  or  other  improvements 
of  such  canals  or  similar  works  belonging  to  the  United  States,  or  who  shall  fail 
to  obey  or  observe  any  of  said  prescribed  regulations,  shall  be  liable  to  the  penalty 
prescribed  by  section  two  oi  this  act,  and  shall,  in  addition  thereto,  be  liable  to 
the  United  States,  or  to  any  person  aggrieved  by  such  obstructions,  or  injuries,  or 
uoolawful  acts,  or  omissions,  in  a  civil  action  for  all  damages  occasioned  thereby,  or 
by  any  of  said  unlawful  acts,  to  said  United  States  or  such  aggrieved  person. 

ATLANTIC  COAST  AND  GULF   OF  MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW  HAMP- 
SHIRE. 

Officers  iu  charge,  Lieut.  CoL  Jared  A.  Smith,  Corps  of  Engineers,  to 
December  3, 1891,  and  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers, 
since  that  date. 

1.  8t,  Croix  RiveVy  Maine. — An  examination  and  survey  of  the  St, 
Croix  Eiver  were  made  under  the  provisions  of  the  river  and  harbor  act 
of  August  11, 1888,  and  the  reports  on  same  were  published  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1890  (page  463).  The  availa- 
ble depth,  at  mean  low  water,  over  the  shoals,  was  found  to  be  from  6.5 
to  9.5  feet^  and  in  the  upper  part  of  the  harbor  at  Calais  but  1.5  feet. 
The  channel  was  also  narrow.  In  the  report  on  the  survey  it  was  pro- 
posed to  obtain  a  channel  12  feet  deep  at  mean  low  water,  with  a  gen- 
eral width  of  200  feet,  but  narrowed  to  150  and  100  feet  at  the  upper 
end.  Such  an  improvement  would  enable  steamboats  to  reach  landings 
at  the  upper  end  of  the  harbor,  and  would  allow  large  lumber  vessels  to 
fully  load  at  the  wharves  instead  of  having  to  drop  down  stream  about 
4  miles  to  complete  their  cargoes. 

An  appropriation  of  $35,(K)0  was  made  by  act  approved  September 
19,  1890,  coupled  with  the  proviso  "  that  the  Government  of  the  Dom- 
inion of  Canada  shall  expend  a  like  sum  in  the  improvement  of  said 
river." 

No  work  has  yet  been  done,  pending  action  by  the  Dominion  Govern- 
ment, and  none  of  the  appropriation  has  been  expended. 

Jnly  1,  1891,  balance  unexpended •  $35,000.00 

July  1,  1892,  balance  unexpended 35,  000.  00 

(  Amount  (eetimated)  required  for  completion  of  existing  project 2-15,  000. 00 

<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A 1.) 
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2.  Lubee  Channel y  Maine. — ^Tliis  cliannel  lies  between  the  eastern  ex- 
tremity of  the  State  of  Maine  and  Campobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  water, 
and  but  2  feet  at  low  water  of  spring  tides. 

The  project,  adopted  in  1879,  and  subsequently  modified,  was  for  a 
channel  275  feet  wide,  300  feet  wide  in  the  bends,  and  12  feet  deep  at 
mean  low  water. 

The  expenditures  to  June  30, 1891,  amounted  to  $168,929.42. 

The  expenditures  during  the  past  year  were  $25. 

At  the  close  of  the  fiscal  year  1891  the  project  had  been  practically 
completed,  and  no  work  has  been  done  since. 

Under  tne  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  an  examination  of  Lubec  Channel  was  made,  and  the  report  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891 
(page  616). 

July  1, 1891,  balance  unexpended $70.58 

June  SO,  1892,  amount  expended  during  fiscal  year 25. 00 

July  1,  1892,  balance  unexpended 45.58 

(See  Appendix  A  2.) 

3.  Mooadbec  BaVj  Maine. — ^Before  the  improvement  was  commenced 
the  entrance  at  the  eastern  end  of  Moosabec  Eeach  was  difficult,  the 
channel  being  crooked,  with  ledges  on  either  hand.  The  direct  entrance 
was  obstructed  by  a  bar  on  which  the  depth  was  only  about  6  feet  at 
mean  low  water. 

The  project,  adopted  in  1881,  prorvided  for  a  channel  14  feet  deep  at 
mean  low  water,  and  not  less  than  200  feet  wide,  through  the  bar  at 
the  eastern  entrance  to  the  reach.  In  1888  the  project  was  extended 
to  provide  for  widening  the  14-foot  channel  to  300  feet,  for  removal  of 
ledges  obstructing  the  channel,  and  for  the  construction  of  a  small 
breakwater  to  divert  cross  currents. 

The  expenditures  to  June  30, 1891,  were  $53,888.29.  At  the  latter 
date  the  300-foot  channel  had  been  completed  to  the  full  projected  width 
and  depth,  the  construction  of  the  breakwater  had  been  commenced, 
and  a  small  quantity  of  ledge  had  been  removed. 

The  expenditures  during  the  past  year  amount  to  $0,530.48,  which 
was  applied  to  the  completion  of  the  small  breakwater  included  in  the 
project.  The  work  remaining  to  be  done  consists  of  the  removal  of 
ledges  obstructing  the  channel  at  its  west  end. 

The  benefits  derived  from  the  improvement  are  not  local,  the  thorough- 
fare being  extensively  used  by  coastwise  vessels,  both  as  a  harbor  of 
refuge  and  as  .a  sheltered  route. 

July  1,  1891,  balance  unexpended , $16,111.71 

June  30,  1892,  amount  exi>eDded  during  fiscal  year 6, 53p.  48 

July  1,  1892,  balance  unexpended 9, 581. 23 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 24, 581. 23 

i  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  3.) 

4.  rieamnt  Rirer^  Jlfai'we.— -Originally  the  channel  above  Addison 
Point  was  obstructed  by  bowlders,  while  below  navigation  was  rendered 
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daugerouB  by  two  rocks  and  a  shoal  of  ledge  and  gravel  in  mid-river. 
The  act  of  September  19,  1890,  approi>riate(l  $3,500  for  completing  the 
improvement. 

The  project  was  to  mark  the  rocks  by  a  beacon  and  the  shoal  by  a 
spindle,  the  remainder  of  the  appropriation  to  be  expended  in  removing 
bowlders  from  the  channel  above  Addison  Point,  the  work  to  be  done 
by  hired  labor  and  purchase  of  materials  in  open  market. 

The  work  was  commi^nced  in  June,  1891,  and  completed  diu'ing  the 
following  August.  A  stone  beacx)n  was  built  on  '^  Channel  Rocks  "  and 
an  iron  spindle  was  established  on  the  shoal  known  as  "  Coffins  Rocks.'' 
Seventy  large  bowlders,  weighing  in  the  aggregate  about  55J  tons,  be- 
sides about  100  smaller  ones,  were  removed  from  the  river  above  Addi- 
son Point. 

July  1,  1891,  balance  nnexpended $3,500.00 

Jane  30, 1892,  flmpnnt  expended  dnrins^  fiscal  year S,  500. 00 

(See  Ai)pendix  A  4.) 

5.  Narraguagu^  River,  Maine, — The  obstruction  to  navigation  con- 
sisted in  a  bar  at  the  mouth  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  6  feet  at  mean  low  water,  and  less  than  4  feet 
at  extreme  low  water. 

The  project  for  improvement  is  to  dredge  a  channel  not  less  than  200 
feet  wide,  having  11  feet  depth  at  mean  low  water,  from  the  deep 
water  of  the  bay  to  Long  Point,  and  a  depth  of  9  feet  from  thence  to 
the  anchorage. 

The  expenditures  to  June  30,  1891,  amounted  to  $22,341.57. 

At  the  latter  date  the  following  work  had  been  accomplished :  At 
the  lower  steamboat  wharf,  and  at  the  new  steamboat  wharf,  about 
1,800  feet  further  down  stream,  the  channel  had  been  dredged  to  a 
width  of  about  300  feet.  Between  these  points  the  channel  was  about 
100  feet  wide.  From  the  new  steamboat  wharf  to  the  deep  water  of  the 
bay  the  dredged  channel  had  widths  of  90  and  55  feet.  All  dredging 
was  to  the  full  depth  of  11  feet  at  mean  low  water. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1892, 
amounted  to  $6,121.86,  cMefly  for  liabilities  incurred  during  the  previ- 
ous fiscal  year.  The  contract  for  dredging  which  was  in  progress  at 
the  date  of  the  last  annual  report,  was  completed  July  11,  1891,  and 
no  work  has  been  done  since,  so  that  practically  no  work  has  been  in 
progress  during  the  year  just  ended.  By  the  dredging  done  during 
July,  1891,  a  least  channel  width  of  90  feet  was  o])tained  from  the  new 
steamboat  wharf  to  the  deep  water  of  the  bay. 

JiUy  1,  1891,  balance  unexpended $5,158  43 

June  30,  1898,  amount  expended  during  fiscal  year 5, 121. 85 

July  1,  1892,  balance  unexpended 36. 58 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 586. 58 

!  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Kubmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actn  of  1866  and  1867. 

(See  Appendix  A  5.) 

€.  Breakwater  from  Mount  Desert  to  Porcupine  Island,  Maine. — Tlie 
anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well  avS  the  wharves 
at  which  steamers  land,  is  exposed  to  storms  and  seas  from  southerly 
duections,  at  times  rendering  the  anchorage  insecure,  and  the  landing 
of  passengers  and  freight  at  the  wharves  difficult. 
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The  original  project  was  to  construct  a  riprap  breakwater  in  a  direct 
line  from  Porcupine  Island  to  Dry  Ledge,  and  tlieuce  to  within  a  short 
distance  of  Mount  Desert  Island.  The  direction  of  that  i)ortion  west 
of  Dry  Ledge  was  afterward  slightly  changed,  so  that  the  westerly  end 
of  the  breakwater  will  be  somewhat  fiirther  to  the  southward.  * 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 

1891,  amounted  to  $19,144.53.  Up  to  the  latter  date  operations  had 
been  confined  to  that  part  of  the  work  between  Porcupine  Island  and 
Dry  Ledge,  and  17,520  tons  of  stone  had  been  placed  in  position,  or 
rather  more  than  one-fourth  of  the  entire  quantity  (66,000  tons)  esti- 
mated for  that  portion  of  the  breakwater.  The  work  had  not  reached 
a  stage  to  be  of  much  benefit  to  the  harbor. 

The  expenditures  during  the  last  fiscal  year  were  $15,060.84,  making 
the  total  expenditures  under  the  project  $34,205.37.  At  the  date  of 
the  last  annual  report  work  was  in  progress,  under  contract.  About 
the  middle  of  November,  1891,  after  19,080  tons  of  stone  had  been  de- 
livered, the  contractor  stopped  work.  Subsequently,  in  March,  1892, 
the  contract  was  annulled,  on  the  gi^ound  that  it  had  been  assigned. 

The  entire  quantity  of  stone  placed  in  the  work  is  30,473  tons,  which 
was  all  deposited  in  that  part  between  Porcupine  Island  and  Dry 
Ledge.  During  June,  1892,  new  contracts  were  let  for  continuing  the 
work,  operations  to  be  commenced  by  J4ily  1,  1892. 

July  1, 1891,  balance  unexpended $80, 855. 47 

June  30, 1892,  amount  expended  during  fiscal  year 15, 060. 84 

July  1, 1892,  balance  unexpended 65, 794. 63 

July  1, 1892,  outetanding  liabilities $50.  00 

Jwly  1, 1892,  amount  covered  by  uncompleted  contracts 64, 585. 00 

64,635.00 

July  1,1892,  balance  available '. 1,159.63 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 ' 51, 159. 63 

(  Amount  (estimated)  required  for  completion  of  existing  project 656, 000. 00 

<  Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  6.) 

7.  Bagadiwe  River^  Mahie  — ^When  the  project  for  improving  this  lo- 
cality was  adopted  the  channel  near  South  Penobscot  was  crooked  and 
obstructed  by  lodges  of  rock,  and  the  least  depth  at  low  tide  did  not 
exceed  2  feet. 

The  approved  project  is  to  obtain,  by  dredging  and  rock  excavation, 
a  channel  100  feet  wide,  and  6  feet  deep  at  low  tide,  from  Bridges  Point 
toBowdeu's  Wharf,  South  Penobscot,  a  distance  of  about  4,000  feet,  the 
cost  being  estimated  at  $45,000.  It  was  also  intended  to  remove  a  small 
quantity  of  rock  obstructing  the  southern  channel  at  Johnsons  Nar- 
rows, at  an  estimated  cost  of  $1,875. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
amounted  to  $100,  which  were  ibr  preparation  of  plans,  etc.  No  work 
had  been  done.  The  first  appropriation,  $3,000,  was  too  small  to  be 
judiciously  expended.  Enough  rock  excavation  to  be  of  any  practical 
benefit  could  not  be  accomplished  with  that  amount,  and  the  situation 
was  such  that  without  the  removal  of  rock  no  practical  benefits  Could 
be  acquired  by  dredging. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 

1892,  and  no  work  was  done. 
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Jnly  1,1801,  balance  unexpended $6,900.00 

Julyl,  1892,  balance  unexpended v 6,900.00 

AmoQiit  appropriated  by  act  approved  July  13,  1892 : . . .      5, 000. 00 

Amoimt  available  for  fiscal  year  ending  June  30, 1893 11, 900. 00 

S'  Amount  (estimated)  required  for  completion  of  existing  ])roiect 3^1, 875. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.) 

8,  Penobscot  River y  Maine. — ^The  improvement  of  the  Penobscot  River 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less  than 
150  feet  wide,  12  feet  deep  at  low  tide,  as  far  up  as  Bangor.  At  that 
time  the  channel  was  shoal  and  dangerous.  At  Bangor  the  depth  did 
not  exceed  about  6  feet  at  lowest  stages,  and  navigation  was  obstructed 
by  numerous  rocks  and  ledges.  The  work  was  continued  until  1880, 
and  included  also  the  removal  of  obstructions  in  the  harbor  at  Bangor, 
and  at  Bucksjiort,  the  expenditures  aggregating  $198,000.  No  further 
work  was  done  until  1884.  when  a  project  was  adopted  for  widening  the 
channel  at  Bangor,  and  lor  certain  improvements  in  the  river  below,^ 
near  Crosbys  Narrows,  at  an  estimated  cost  of  $75,000.  While  this 
work  was  in  progress  a  survey  was  made,  under  the  river  and  harbor 
act  of  1886,  from  Bangor  to  Bucksport  Narrows,  and  a  i)roject  was  sub- 
mitted for  securing  a  22-foot  depth  between  Bucksport  and  Winterport, 
at  an  estimated  cost  of  $365,000,  making  the  combined  cost  of  the  two 
projects  $440,000.  The  act  of  September  19, 1890,  appropriated  $25,000, 
and  provided  for  dredging  near  Stern's  Mill. 

Another  survey  was  ordered  by  the  act  of  September  19, 1890,  which 
has  been  made,  and  the  report  published  as  House  Ex.  Doc.  No.  37, 
Fifty-secoiid  Congress,  first  session.    (See  also  Api)endix  A  25.) 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  aggregated  $308,300,  and  the  expenditures  under  the  various  proj- 
ects to  the  same  date  amounted  to  $278,746.02.  The  results  were  the 
widening  and  deepening  of  the  channel  at  Bangor  from  a  depth  of  6 
feet  at  extreme  low  tide,  to  14  feet,  the  removS  of  rocks,  ledges,  and 
other  obstructions,  the  removal  of  a  shoal  near  Bucksport,  and  a  general 
increase  in  depth  and  width  of  channels  from  the  mouth  up  to  Bangor. 

The  exi>enditures  during  the  fiscal  year  ending  June  30, 1892,  amounted 
to  $5,586.85.  The  contract  for  dredging  at  the  shoal  above  Crosbys 
Narrows,  which  was  in  progress  at  the  close  of  the  fiscal  year  1891,  was 
cfimpleted  in  November  last,  the  total  quantity  of  material  dredged 
under  the  contract  being  60,004  cubic  yards. 

Under  the  appropriation  of  September  19, 1890,  a  contract  was  made, 
under  date  of  November  14,  1891,  for  dredging  near  Stern's  MiD. 
Work  was  commence  about  the  middle  of  May,  1892,  and  at  the  close 
of  the  fiscal  year  about  12,000  cubic  yards  of  material  had  been  exca- 
vated. 

July  1, 1891,  balance  unexpended $29,553.98 

Jane  30,  18Sfe,  amount  expended  during  fiscal  year 5, 586. 85 

Julyl,  1892,  balance  nnexpended 23,967.13 

Jnly  1,  1892,  outstanding  liabilities .fl  15. 0«) 

Jnly  1,  1892,  amount  covered  by  uncompleted  contracts 22,  5(X).  00 

22,915.00 

Jnly  1, 1892,  balance  available 1,052.13 

Amoimt  appropriated  by  act  approved  Jnly  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 41, 052. 13 
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i  Amoiuit  (estimated)  required  for  completion  of  exieting  project $290, 000. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1«66  and  1867. 

(See  Appendix  A  8.) 

9.  Belfast  Harbor,  Maine, — Orig^inally  the  harbor  was  not  deep 
enough  to  accommodate  the  commerce.  At  one  place  in  the  harbor  the 
depth  was  only  about  4  feet  at  mean  low  tide. 

In  1876  a  project  for  dredging  was  adopted,  and  the  work  was  com- 
pleted in  1879  at  a  cost  of  $22,00().  No  more  work  was  done  until  1890, 
when  a  new  project  was  adopted  by  which  it  was  proposed  to  dredge  a 
channel  220  feet  wide,  and  15  feet  deep  at  mean  low  tide,  from  the  deep 
water  at  the  entrance  to  the  upper  harbor;  to  dredge  an  area  on  the 
north  side  of  the  harbor  to  a  depth  of  8  feet;  and  to  dredge  an  area  on 
the  south  side  of  the  channel  to  a  depth  of  13  feet. 

The  total  expenditures  up  to  June  30, 1891,  were  $23,688.95.  At  the 
latter  date  a  contract  was  in  progress  for  dredging  the  area  on  the 
northerly  side  of  the  harbor  to  the  8-foot  depth  proposed,  which  was  the 
first  work  luidertaken  under  the  new  project.  At  the  close  of  the  year 
11,007  cubic  yards  of  material  had  been  dredged. 

The  expenditures  during  the  last  fiscal  year  were  $11,411.05,  which 
exhausted  the  funds.  The  contract  for  dredging  the  8-foot  area,  which 
was  in  progress  at  the  date  of  the  last  Annual  Eeport,  was  completed 
October  1, 1891,  the  total  amount  dredged  being  69,110  cubic  yards, 
scow  measurement.  This  completed  the  8-foot  diedging  contemplated 
by  the  project,  and  leaves  the  13-foot  and  16-foot  dredging  yet  to  be 
done. 

July,  1, 1891,  balance  unexpended $11, 411. 05 

June  30,  1892,  amount  expended  during  fiscal  year 11,  ill.  06 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  jn-oject '32,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  9.) 

10,  Camden  Harbor,  Maine, — Before  the  improvement  was  conmieiiced 
vessels  drawing  more  than  6  feet  could  not  reach  the  wharves  at  low 
tide. 

The  improvement  i)rojected  is  to  dredge  an  area  at  the  eastern  part 
of  the  entrance  to  a  depth  of  12  feet  at  mean  low  tide;  to  dredge  a 
channel  on  each  side  of  the  harbor,  and  the  approac*h  to  the  same,  to  a 
depth  of  10  feet  at  mean  low  tide;  to  dredge  small  channels  at  the  ui)per 
end  of  the  harbor  to  a  depth  of  6  feet  at  mean  low  tide;  and,  after  com- 
pletion of  the  above  items,  to  dredge  the  middle  ground  of  the  harbor 
to  the  same  depths  as  the  adjacent  channels. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  on  the  latest  project,  amounted  to  $5,031.17.  As  a  result  the 
western  channel  had  been  dredged  to  a  depth  of  10  feet  at  mean  low 
tide  throughout  its  entire  length  including  the  approach.  The  width 
for  a  distance  of  about  1,150  feet  from  the  lower  end  was  76  feet,  and 
from  thence  to  the  upper  harbor  it  was  60  feet. 

The  expenditures  during  the  last  fiscal  year  were  $5,968.83,  exhaust- 
ing the  funds.  The  operations  consisted  in  widening  the  western  chan- 
nel. The  work  was  done  by  contract,  which  was  comi)leted  September 
3,  1891,  the  quantity  dredged  being  30,664  cubic  yards.  By  this  dredg- 
ing the  approach  to  the  western  channel  was  widened  te  126  feet,  and 
the  channel  itself  to  100  feet  throughout  its  entire  length. 
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Joly  1.  1891,  balance  unexpendwl $5,968.83 

Juue30,  1892,  amount  expended  during  fiscal  year 5,968.83 

Amount  appropriated  by  act  approved  July  13, 1892 12, 000, 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 37, 000. 00 

<  Snbmitted  in  compliance  'with  requirements  of  sections  2  oi  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.)  • 

11.  Bockport  Harbor^  Maine. — This  is  a  small  harbor,  thougli  of  con- 
siderable commercial  importance,  on  the  west  side  of  Penobscot  Bay. 

Before  the  improvement  was  commenced  the  ayailable  depth  along 
the  wharves  in  the  upper  part  of  the  harbor  was  but  4  feet  at  mean 
low  tide. 

Tlie  project  adopted  in  1888  provided  for  dredging  the  shoal  area  in 
the  upper  harbor  to  a  depth  of  12  feet  at  mean  low  tide,  and  for  remov- 
ing a  small  ledge  at  the  eastern  side  of  the  area  proposed  to  be  dredged 
to  the  same  depth. 

The  exx>enditures  up  to  the  dose  of  the  fiscal  year  ending  June  30, 
1891,  amounted  to  $10,088.81.  At  the  latter  date  more  than  two-thirds 
of  the  area  included  in  the  project  had  been  dredged  to  the  full  depth 
of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  last  fiscal  year  were  $4,911 .19,  exhausting 
the  funds.  Work  was  commenced,  under  contract,  on  August  4, 1891, 
and  completed  August  18, 1891,  by  which  15,000  cubic  yards  of  mate- 
rial were  dredged  and  60  cubic  yards  of  ledge  removed.  This  com- 
pleted the  project. 

July  1, 1891,  balance  unexpended $4,911.19 

June  30, 18SK2,  amount  expended  during  fiscal  year '    4,911.19 

(See  Api)endix  A  11.) 

12.  Rockland  Harbor^  Maine. — ^The  location  of  Rockland  Harbor  is 
such  that,  besides  accommodating  its  own  commerce,  it  affords  a  con- 
venient refuge  for  large  numbers  of  coasting  vessels.  When  the  iirqj- 
ect  for  a  breakwater  was  adopted  the  harbor  was  open  to  easterly 
storms,  the  anchorage  was  unsafe,  and  the  seas  often  broke  over  the 
wharves. 

The  project  as  originally  adopted  in  1881  provided  for  two  break- 
waters— one  starting  from  Southwest  Ledge  in  the  harbor,  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet, 
the  other  starting  from  Jameson  Point,  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $560,000.  The  top  of  each  break- 
water was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
Ifi50,000.  • 

In  1890  the  project  was  again  modified.  Instead  of  building  the 
second  breakwater  fit)m  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection.  The  estimated  cost  of  the 
new  project  was  $632,500,  this  being  inclusive  of  the  part  already  con- 
structed. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  there  had 
been  expended  on  the  breakwater  the  sum  of  $163,058.51,  and  about 
156,500  tons  of  stone  had  been  placed  in  position.    The  above  expen- 
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ditui'es  had  resulted  in  protecting  a  part  of  the  hai'bor,  giving  a  secure 
harbor  of  refuge  for  many  vessels  that  trade  near  this  port. 

During  the  fiscal  year  ending  June  3<>,  1892,  there  has  been  expended 
the  sum  of  $16,326.97.  This  expenditure  has  added  to  a  small  extent 
to  the  area  of  prot^ted  harbor.  During  the  year  there  has  been  depos- 
ited about  23,500  tons  of  stone  in  the  breakwater,  the  price  paid  being 
78^  eents  per  ton  of  2,000  pounds,  the  work  being  done  by  contract  by 
William  8.  White,  of  Rockland,  Me.  Up  to  the  close  of  the  year  there 
had  been  deposited  in  the  entii^e  breakwater  about  180,000  tons  of 
stone, 

July  1,  1891,  balance  unexpended $36,941.49 

June  30,  1892,  amount  expended  during  fiscal  year 16, 326. 97 

.luly  1,  1892,  balance  unexpended 20,614.52 

July  1,  1892,  outetanding  liabilities $1,907.10 

July  1,  1892,  amount  covered  by  uncompleted  contracts IX,  178. 93 

20,086.03 

July  1,  1892,  balance  available 528.49 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 30, 528. 49 

i  Amount  (estimated)  required  for  completion  of  existing  project 412,500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A 12.) 

13.  Kennebec  RiveVy  Maine, — Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  the  foot  of  Swan  Island 
and  Gardiner,  was  obstructed  by  shoals  near  Beef  Kock,  with  only  10 
feet  of  water  at  mean  low  tide,  by  dangerous  sunken  ledges  in  Lovejoy 
Narrows,  by  a  shoal  below  South  Gardiner  with  only  8  feet  on  it  at 
mean  low  tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steamboat 
channel  to  the  west  of  Swan  Island  (Hatchs  Kock)  was  obstructed  by 
a  shoal  over  which  there  was  only  7  J  feet  of  water,  and  the  channel  be- 
tween Gardiner  and  Augusta,  a  distance  of  ^J  miles,  was  obstructed 
by  shoals  which  gave  only  a  navigable  depth  of  3 J  feet  of  water  in  low 
.summer  tides. 

Appropriations  were  made  at  various  times  between  1827  and  1852, 
for  improving  the  river,  but  the  first  regular  project  was  adopted  only 
in  1866  and  was  for  removing  rocks  and  straightening  and  deepening 
the  upper  part  of  the  river.    The  estimated  cost  was  $50,000. 

In  1868  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
the  estimate  was  increased  to  $80,000.  In  1871  the  project  was  ex- 
tended, the  additional  cost  being  estimated  at  $13,000,  making  the 
estimate  for  the  entire  project  $93,000.  It  was  again  extended  in  1872 
to  include  the  removal  of  ledges  in  Lovejoy  Narrows  at  an  additional 
estimated  cost  of  $30,603.61.  This  project  was  modified  in  1873,  and 
as  modified  was  completed  in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island,  and  near  the  north  end  of  it.  The  estimated  cost 
of  this  project,  which  was  completed  in  1883,  was  $20,500. 

The  harbor  and  liver  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  the  further  improvement  of  the  river,  giving  12 
feet  clear  depth  at  low  tide  up  to  the  Upper  Sand  Bar,  neiir  South 
Gardiner,  10  feet  from  thence  to  Hinckley  Shoal,  and  8  feet  from 
thence  to  Augusta;  together  with  an  improvement  of  the  steamboat 
channel  west  of  Swan  Island  to  9  feet  at  mean  low  tide.    The  estimated 
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cost  of  this  project  was  $410,500^  which  estimate  was  subsequently  in- 
creased to  $428,500. 

The  total  expenditures  on  the  river  up  to  June  30, 1891,  have  been 
1280,381.43.  By  the  expenditure  of  this  sum  the  channel  near  Beef 
Bock  has  been  improved  to  give  a  clear  depth  of  over  12  feet,  the 
dangerous  rocks  in  Lovejoy  Narrows  have  been  removed  to  a  depth  of 
12  feet,  and  the  channel  through  the  Narrows  straightened,  the  shoal 
near  South  Gardiner  was  deepened  from  8  feet  to  10  feet,  the  ledge  at 
Nehumkeg  was  removed  to  12  feet,  the  steamboat  channel  west  of  Swan 
Island  has  been  deex>eued  to  9  feet,  and  near  the  head  of  it  to  10  feet, 
the  channel  between  Gardiner  and  Augusta  has  been  deepened  to  7 
feet  between  Gardiner  and  Hallowell,  and  to  6J  feet  between  Hallo- 
well  and  Augusta,  and  the  old  piers  of  the  bridge  at  Uallowell  have 
been  removed. 

Some  shoaling  has  since  taken  placebetweenGardiuer  and  Augusta, 
and  some  on  the  bar  below  South  Gardiner^  but  on  the  whole  a  decided 
betterment  of  navigation  has  been  accomplished. 

The  exx)enditures  for  the  year  ending  June  30, 1892,  have  been 
$8,411.39,  which  were  applied  to  the  payment  of  liabilities  incurred 
daring  the  previous  fiscal  year,  and  to  dredging  at  Beef  Eock,  the 
channel  there  having  filled  up.  The  expenditures  of  the  year  ending 
June  30, 1892,  have  given  a  channel  not  less  than  12  feet  deep  through 
the  bar  near  Beef  Rock,  and  when  the  jetty  at  that  place  shall  have 
been  completed  it  is  expected  that  this  depth  will  be  maintained. 

July  1,  1S91,  balance nnexpended $14,968.57 

June  30,  18^,  amount  expeDded  daring  fiscal  year 8,411.39 

July  1, 1892,  balance  unexpended 6,557.18 

July  1,  1892,  outatanding  fiabilitica $314.89 

July  1, 1892,  amount  covered  by  uncompleted  contracts 3, 351. 07 

—      3,665.96 

Julyl,  1892,  balanc€5  avaUable 2,891.22 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  arailable  for  fiscal  year  ending  June  30,  1893 102, 891. 22 

(  Amount  (estimated)  required  for  completion  of  existing  project 203, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  13.) 

ii.  Harraseeket  River j  Maine. — The  act  approved  March  3, 1881,  pro- 
vided that  a  survey  be  made  of  this  river.  The  survey  was  made  in 
July  of  that  year,  and  a  report  submitted  in  December  by  the  enginieer 
of  the  district. 

The  river  empties  into  Gasco  Bay  at  Stocksbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stocksbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
no  obstructions  to  navigation. 

From  Westons  Point  up  to  Freeport  Landing,  a  distance  of  4,500 
feet,  the  depth  diminishes  so  that  for  the  greater  part  of  the  distance 
the  bottom  of  the  river  is  3^  feet  out  of  water  at  mean  low  tide.  The 
rise  and  fall  of  tides  here  is  9  feet.  The  project  recommended  in  1881 
was  the  dredging  of  a  channel  not  less  than  60  feet  wide  and  3  feet 
deep  at  mean  low  tide,  up  to  Freeport,  and  a  turning  basin  180  feet 
vide  at  the  head  of  the  channel.  The  estimated  cost  of  the  improve- 
ment recommended  was  $13,000. 

No  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
vas  ordered  in  the  harbor  and  river  act  of  1888.    A  project  for  the  im- 
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provement  was  submitted  January  4.  1889r  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide.  The  estimated  cost  of  the  project  was 
$36,000. 

The  following  appropriation  has  been  madet  September  19,1890, 
$10,000.  N"o  work  had  been  done  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1891,  as  it  was  not  deemed  expedient  to  expend  any  money 
on  it  until  sufficient  fiinds  had  been  appropriated  to  accomplish  some 
good  results,  which  cAuld  not  be  done  with  the  amount  of  the  first 
appropriation  alone. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1892,  and  no  work  was  done. 
July  1, 1891,  balance  unexpended $10,000.00 

July  1, 1892,  balance  unexpended 1 10,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 16, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  14.) 

15.  Portland  Harbor,  Maine. — ^The  entrance  to  the  main  part  of  the 
harbor  of  Portland  or  the  anchorage  has  always  been  good,  but  prior 
to  the  improvements  made  by  the  Government  the  approa<*h  to  the  in- 
ner harbor  was  obstructed  by  a  shoal  known  as  the  middle  ground, 
over  which  the  depth  was  only  from  8  to  10  feet  at  mean  low  tide, 
while  between  it  and  Stamford  Ledge  the  greatest  available  depth 
was  only  16  feet.  Besides,  the  best  part  of  the  wharf  front  of  the  city 
was  exposed  to  the  swell  from  the  Atlantic,  which  sometimes  made  it 
dangerous  for  vessels  to  lie  at  th^  docks,  and  the  depth  along  this 
front  was  in  some  places  as  little  as  4  feet,  making  a  part  of  it  unavail- 
able for  commercial  purposes. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  ad  early  as  1836. 
It  was  comi)leted  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undertaken  by  authority  of  act  of  Congress  of  1868. 
The  project  was  at  that  time  to  excavate  a  channel  300  feet  wide, 
through  tlie  southern  slope  of  the  middle  ground,  to  a  depth  of  20  feet 
at  mean  low  tide. 

In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  it  was  again  amended  so  as  to  provide  for  a 
width  of  600  feet. 

In  1872  the  improvement  of  Back  Cove  was  added  to  the  project,  and 
in  December  of  that  year  the  project  was  further  amended  by  provid- 
ing for  the  dredging  of  the  inner  harbor  up  to  the  harbor  commission- 
er's lines  to  a  depth  of  16  feet.  By  1876  all  the  contemplated  improve- 
ments had  been  executed  except  some  dredging  in  the  inner  harbor. 

In  1881  Congress  made  an  appropriation  for  the  ftirther  improvement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire  removal 
of  the  shoal  known  as  tlie  middle  ground,  at  an  estimated  cost  of 
$160,000.    The  project  was  completed  in  1885. 

In  1886  the  board  of  trade  of  Portland  asked  for  the  further  improve- 
ment of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  1887  this 
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project  was  adopted^  the  estimated  cost  being  $135,000.  This  is  tbe, 
project  DOW  in  process  of  execution. 

Tlie  total  amount  expended  on  the  harbor  up  to  June  30, 1891,  inclu- 
sive of  all.  works  of  improvement,  was  $505,360.40.  These  expenditures 
have  resulte<l  in  giving,  by  means  of  the  breakwater,  partial  protection 
to  vessels  lying  at  the  lower  wharves,  and  by  means  of  dredging,  an 
available  depth  to  navigation  of  29  feet  at  mean  low  tide,  a  depth  sufli- 
cient  to  accommodate  the  largest  class  of  ocean  steamers. 

The  expenditures  during  the  y'ear  ending  June  30, 1892,  have  been 
$4,302.44,  which  expenditures  have  been  applied  to  the  widening  of  the 
29  foot  entrance  to  the  inner  harbor. 

Jnly  1, 1891,  balance  unexpended $41,116.05 

June  30.  1892,  amount  expended  daring  fiscal  year 4, 302. 44 

July  1, 1892,  balance  unexpended 36,814.21 

July  1,  1892,  outstanding  fiabiUties $763.09 

July  1,  1892,  amount  covered  by  uncompleted  contracts 83, 856. 74 

34,619.83 

July  1, 1892,  balance  available 2, 194.:is 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000.  Oi) 

Amount  available  for  fiscal  year  ending  June  30, 1893 , 32, 194. 3<S 

(See  Appendix  A  15.) 

16.  Channel  in  Bcxk  Covey  Portland j  Maine. — ^Before  any  work  was 
done  toward  improving  Back  Cove  there  existed  no  channel  properly 
considered  as  sndh.  Only  the  rndiments  of  an  old  channel  existed,  and 
for  the  most  part  even  this  was  nearly  dry  at  low  tide. 

The  first  project  adopted  had  for  its  object  the  dredging  of  a  channel 
100  feet  wide  and  8  feet  deep  at  mean  low  tide  from  Tukeys  Bridge  to 
the  '* stone  shed  wharves."  ihe  estimated  cost  was  $10,000.  The  proj- 
ect was  completed  in  1874. 

A  survey  was  made  in  1886,  and  a  new  project  adopted  having  in 
view  the  widening  of  the  channel  to  300  feet  and  deepening  it  to  12 
feet  at  mean  low  tide,  with  a  turning  basin  at  the  upper  end.  The 
estimated  cost  was  $180,000.  This  project  is  now  in  process  of  execu- 
tion. 

The  exx)enditures  to  the  close  of  the  fiscal  year  ending  June  30, 1801, 
under  the  existing  project  amounted  to  $51,634.31,  and  these  had  given 
a  partially  completed  channel  12  feet  deep  at  low  tide,  4,050  feet  lon^i;, 
and  about  90  feet  wide,  with  a  turning  basin  400  feet  wide  at  the  upper 
end. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  were 
only  $57.30,  and  no  work  was  in  progress.  A  contract,  however,  was 
made  in  1891  for  continuing  the  work,  which  contract  will  be  commenced 
about  July  1, 1892. 

The  increased  facilities  which  this  channel  gives  has  enabled  heavier 
vessels  to  reach  this  part  of  the  harbor,  and  the  increased  tonnage  of 
the  year  1891  over  1890  was  about  6,000  tons. 

Jnly  1,  1891,  balance  unexpended $24,615.09 

Jnne  30,  1892,  amount  expended  dnring  fiscal  year 57.  oO 

July  1,  1892,  balance  unexpended 24, 55^.  :if » 

July  1 ,  1892,  amount  covered  by  uncompleted  contracts 22, 5(K).  (v> 

Jnly  1,  1892;  balance  available 2,058.8<» 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000.  <X) 

Amount  available  for  fiscal  year  ending  June  30,  1893 22, 058. 3?l 
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{  Amount  (estimated)  required  for  completion  of  existing  project $83, 750. 00 

<  Su'broitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  16.) 

17.  804:0  River y  Maine. — ^The  first  work  done  on  the  Saco  River  was  in 
1827,  when  an  appropriation  was  made  for  the  erection  of  piers,  placing 
beacons  or  buoys,  and  removing  obstructions.  Prior  to  this  the  depth 
of  water  on  the  bar  was  only  about  2,  feet  at  mean  low  tide,  while  much 
of  the  river  wa«  deeper.  The  entrance  was  also  dangerous  in  rough 
weather,  and  the  numerous  projecting  rocks  and  ledges  in  the  river 
proper,  in  connection  with  the  swifb  currents,  made  its  navigation  dan- 
gerous. 

In  1866  a  plan  was  prox>OBed  for  the  improvement  of  the  mouth  of  the 
river,  and  a  project  adopted  in  1867.  The  project  was  for  the  construc- 
tion of  a  breakwater  at  the  mouth  of  the  river^  the  removal  of  sunken 
rocks,  and  the  rebuilding  of  some  of  the  most  important  piers,  against 
which  vessels  might  dri£  without  damage.  The  project  was  completed 
in  1873  at  a  cost  of  $169,275. 

Nothing  more  was  done  on  the  Saco  until  1883,  when  a  resurvey  of 
the  breakwater  was  made,  and  a  new  project  submitted  for  raising  and 
repairing  it,  and  extending  it  out  to  Sharps  Ledge.  The  action  of  Con- 
gress'indicates  that  it  desired  the  old  breakwater  to  be  repaired  and 
raised,  but  not  extended. 

The  harbor  and  river  act  of  1884  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885,  and  a  project  submitted  for  the  improve- 
ment of  the  river  proper,  irom  its  mouth  to  the  head  of  navigation.  In 
1886  ^nd  1888  appropriations  were  made  for  repairing  and  raising  the 
breakwater,  and  for  improving  the  river.  In  1890  the  two  projects  were 
combined,  so  that  the  one  now  in  process  of  execution  is  for  improving 
the  Saco  River,  including  the  breakwater,  and  the  construction  of  a 
proposed  jetty  opposite  the  same. 

The  expenditures  up  to  June  30, 1891,  have  been  $236,104.72.  These 
expenditures  have  resulted  in  constructing  a  breakwater  which  for  a 
time  gave  additional  depth  of  water  on  the  bar  and  made  navigation 
at  the  entrance  safer,  and  the  construction  of  piers  in  the  river,  whicli 
prevented  vessels  from  being  swept  on  the  rocks  and  damaged. 

The  increased  depth  requii^ed  on  the  bar  and  in  the  river  can  not  be 
expected  until  the  works  are  further  advanced  toward  completion. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  $20,832.50.  These  have  been  applied  to  the  construction  of  the 
jetty,  which  has  increased  the  depth  somewhat  between  it  and  the 
breakwater,  but  not  on  the  outer  bar.  The  jetty  can  be  extended  fur- 
ther out  with  the  funds  now  available,  and  in  order  to  give  immediate 
relief  to  commerce  it  is  proposed  to  dredge  a  channel  through  the  bar 
while  the  extension  of  the  jetty  is  in  progress. 

July  1,  1891,  balance  unexpended $60,670.28 

June  30,  1892,  amoant  expended  during  fiscal  year 20, 832. 50 

July  1, 1893,  balance  unexpended 39,837.78 

Julyl,  1892,  outstanding  liabilities $2,609.48 

July  1,  1892,  amount  covered  by  uncompleted  contracts 14, 544. 60 

17,154.08 

July  1, 1892,  balance  available ,.    22,683.70 

Amount  appropriated  by  act  a[)proved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 47,-683. 70 
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(  Amomit  (estimated)  required  for  completion  of  existing  project $72, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A 17.) 

18.  KennehunJc  Bivetj  Maine. — ^The  first  appropriation  for  the  im- 
provement of  the  Kennebunk  Eiver  was  made  in  1829,  and  was  for 
repairing  the  piers  at  the  entrance  to  the  river,  which  were  designed 
to  improve  the  coarse  and  depth  of  the  channel.  Subsequent  appro- 
priations were  made  for  the  repair  and  extension  of  the  piers  and  a 
wharf  that  had  been  built  near  the  mouth  of  the  river,  at  which  vessels 
could  tie  up  when  the  tides  and  storms  detained  them. 

In  1876  a  project  was  adopted  the  object  of  which  was  to  secure  a 
channel  4  feet  deep  at  low  tide  (the  rise  and  fall  of  tide  being  about  9 
feet)  up  to  Kennebunkport,  a  distance  of  about  1^  miles.  The  project 
completed  in  1882. 

In  18*S8  a  survey  was  ordered  in  the  harbor  and  river  act  of  that 
year.  This  was  made  in  1889,  and  a  project  submitted  for  the  repair 
of  the  piers  and  wharf,  the  latter  of  which  had  fallen  into  decay,  and 
the  deepening  of  the  river  at  Wading  Place  by  the  construction  of  a 
jetty.     This  project  is  now  in  process  of  execution. 

The  expenditures  up  to  June  30, 1891,  have  been  $65,759.27.,  These 
expenditures  have  accomplished  the  construction  and  kept  in  repair 
the  piers  at  the  mouth  of  the  river,  the  construction  and  repair  of  the 
Government  wharf,  and  the  construction  of  a  jetty  at  Wading  Place. 
Tlies©  works  have  made  navigation  in  the  river  safer  and  easier,  though 
they  have  not  maintained  any  material  increase  of  depth. 

The  expenditures  for  the  year  ending  June  30,  1892,  have  been 
$14,152.44,  which  were  applied  to  the  repair  of  the  wharf  and  construc- 
tfon  of  jetty  at  Wading  Place. 

There  is  but  little  commerce  on  the  river  now,  but  formerly  this  was 
the  seat  of  a  large  shipbuilding  industry. 

The  fonds  available  will  complete  all  contemplated  improvements. 

Jaly  1, 1891,  halance  unexpended $19,332.24 

J  nne  30, 181X2,  amount  expended  during  fiscal  year 14,152.44 

Jalv  1, 1892,  balance  unexpended 5,179.80 

July  1,1892,  outotandingliabilitiea 235.00 

July  1, 1892,  balance  available 4,944.80 

(See  Appendix  A  18.)  m 

19.  York  HarhoYj  Maine, — ^A  survey  of  York  Harbor  was  made  in 
August,  1884^  in  compliance  with  the  requirements  of  the  harbor  and 
river  act  of  July  6, 1884,  and  a  project  suggested  having  for  its  object 
the  widening  of  the  channel  in  three  bends  where  the  width  did  not 
exceed  75  feet  and  where  the  tidal  currents  are  very  strong.  At  the 
points  referred  to  the  channel  was  to  be  widened  by  dredging  to  10 
feet  at  mean  low  tide,  that  being  about  the  ruling  depth  in  the  river. 
The  estimated  cost  of  the  improvement  was  $25,000.  It  was  found 
that  the  prices  on  which  the  estimate  was  based  were  too  low,  so  that 
in  1887  the  estimate  was  increased  to  $30,000. 

In  1888  the  estimate  was  again  revised,  as  it  was  found  that  some  of 
the  material  to  be  removed,  which  was  supposed  to  be  gravel  and 
bowlders,  proved  to  be  solid  ledge.  The  estimate  that  year  was  given 
as  $44,000. 

The  total  expenditures  up  to  June  30,  1891,  have  been  $30,972.58. 
These  expenditures  resulted  in  widening  and  straightening  the  channel 
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at  the  bends,  giving  much  better  facilities  to  navigation  and  rendering 
it  more  safe.  Before  the  improvements  were  begun  the  channel  was 
verv  crooked  and  difficult  to  navigate  on  account  of  the  swift  currents. 
The  expenditures  di^ring  the  fiscal  year  ending  June  30, 1892,  were 
$4,027.42,  which  were  chietty  for  liabilities  incurr^  during  the  previous 
fiscal  year.    No  work  was  done  duiing  the  year  just  ended. 

July  1,  1891,  balance  unexpended $4,027.42 

June  30,  1892,  amount  expended  during  fiscal  year 4, 027. 42 

Amount  appropriated  by  act  approved  July  13,  1892 9, 000. 00 

(See  Appendix  A  19.) 

20.  Portsmouth  Harbor^  New  Hampshire, — ^The  harbor  and  river  act 
of  1878  called  for  a  survey  of  Portsmouth  Harbor,  with  a  view  to  its 
improvement.  The  report  of  the  survey  was  submitted  December  12, 
1878,  and  a  project  of  improvement  recommended.  The  projexjt  was 
for  the  construction  of  a  stone  breakwater  between  Great  Island  and 
Goat  Island  to  check  the  cross  currents,  which  tended  to  throw  vessels 
on  Goat  Island  Ledge;  the  removal  of  Gangway  Rock,  lying  in  front 
of  the  U.  8.  navy-yard,  to  a  depth  of  20  teet  at  low  tide;  and  tlie 
removal  in  part  of  the  ledge  at  the  southwest  point  of  Badgers  Island 
to  a  dppth  of  10  feet  at  mean  low  tide.  The  estimated  cost  of  the  proj- 
ect was  $150,000.  Work  under  this  project  was  begun  in  1879.  The 
project  was  completed  in  1891. 

In  addition  to  the  above  work  the  harbor  and  river  act  of  September 
19, 1890,  appropriated  $13,000  for  the  removal  of  a  ledge  know^u  as  Pier 
Rock.    This  work  also  was  completed  during  1891.* 

The  total  expenditures  for  the  improvement  of  the  Imrbor  up  to  June 
30,  1891,  were  $113,850.94.  These  expenditures  accx)mplished  the  con- 
struction of  the  breakwater  from  Goat  Island  to  Great  Island,  ^e 
removal  of  Gangway  Rock-  to  20  feet,  and  a  part  of  Badgers  Island 
Ledge  to  18  leet,  rendering  navigation  in  the  harbor  safer  than  tbr- 
merly. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1892,  have  been 
$14,569.55,  which  were  applied  to  completing  the  removal  of  Badgers 
Island  Ledge  and  the  removal  of  Pier  Rock  to  a  depth  of  12  feet  bel^w 
mean  low  tide.  All  the  work  proposed  was  completed  during  1891, 
completing  the  project. 

July  1,  189L  balance  unexpended $21,149.06 

June  30,  iSfe,  amoput  expended  during  fiscal  year 14, 509. 55 

July  1, 1892,  balance  unexpended 6, 579. 51 

July  1, 1892,  outstanding  liaWlities 1,972.12 

July  1,1892, balance  available 4,607.39 

(See  Appendix  A  20.) 

J21.  Bellamy  River,  Neio  Hampshire. — A  survey  was  made  of  the  Bel- 
lamy River  in  1887,  and  a  project  of  improvement  suggested,  at  an  esti- 
mated cost  of  $28,000. 

The  project  is  to  secure  a  channel  50  feet  wide  and  5  feet  deep,  at- 
mean  low  tide,  from  the  mouth  of  the  river  up  to  Sawyer's  Mill  at  Do- 
ver. The  rise  and  fall  of  tide  being  about  7  feet,  a  high-water  naviga- 
tion of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888,  and  its  cfxecution  is  now  in 
progress. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  have  been  $10,111.52.  Those  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  up  to  about  1  urile  above 
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Roberts's  brickyai-d,  50  feet  wide  and  5  feet  deep  at  low  tide.    In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  ^8.82.  This  exi)enditure  has  not  added  to  the  facilities  of  naviga- 
tion, but  a  contract  has  been  made  for  continuing  the  dredging  from 
the  point  where  it  was  stopped  the  year  previous.  The  work  provided 
for  under  this  contract  wiU  add  abou£  three-fourths  of  a  mile  more  to 
the  navigable  part  of  the  river. 

July  1,  1891,  balance  unexpended -. $9,888.48 

June  30, 1892^  amount  expended  during  fiscal  year 8. 82 

July  1,  1892,  balance  nnexpended 9,879.66 

Julyl,  1892,  outstanding  liabilities $325.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 000. 00 

9,82.5.00 

Julyl,  1892,  balance  available ,         554.66 

Amount  appropriated  by  act  approved  July  13,  1892 7, 5(X).  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 054. 66 

J  Amount  (estimated)  required  for  coinpletion  of  existing  project 7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbur  acts  of  im  and  1867. 

(See  Appendix  A  21.) 

^2.  Cocheco  River^  N'ew  Hampshire. — Before  the  improvement  of  the 
river  was  begun  the  river  fix)m  Dover  to  the  Lower  Narrows  was  much 
obstructed  by  bowlders,  ledges,  and  shoals,  the  depth  being  in  some 
places  as  little  as  6  inches  at  mean  low  tide.  The  tide  here  rises  and 
£a]ls  about  6.75  feet. 

The  first  regular  project  for  improvement  was  adopted  in  1871,  and 
looked  to  the  Arming  of  a  channel  40  feet  wide  and  4  feet  deep  from  the 
Lower  iS^arrows  up  toCollins's  wharf.  The  estimated  cost  wa8  $15,000. 
Subsequently  more  accurate  and  extended  surveys  have  shown  tlie 
practicability  and  importance  of  extending  the  improvement  up  to  the 
head  of  navigation,  and  the  project  was  extended  and  tlie  estimate 
increased  to  $85,000. 

The  project  was  completed  by  1879.  The  improvements  made  had 
opened  up  a  large  commerce,  employing  large  vessels  where  formerly 
only  flatboat^  hs^  been  used,  in  consequence  of  which  the  project  was 
still  further  extended  by  providing  for  a  "  cut-off"  through  Alleys  Point, 
widening  to  60  feet  and  deepening  to  5  feet  the  existing  cnaunels  through 
Trickeys  and  Clements  shoals,  and  blasting  and  removing  other  obstruc- 
tions.  "The  extended  project  was  completed  in  1888. 

In  1889  a  new  survey  was  made,  in  compliance  with  the  requirements 
of  the  harbor  and  river  act  of  August,  1888,  and  as  the  large  increase 
of  trade  seemed  to  justify  still  further  improvement  of  the  river  a  new 
project  was  submitted,  looking  to  obtaining  a  depth  of  7  feet,  increased 
to  7J  in  rock,  and  a  minimum  width  of  50  feet  in  rock  and  60  to  75 
where  the  material  is  less  expensive  to  remove.  This  project  was 
adopted  in  1890. 

The  expenditures  up  to  June  3Q,  1891,  have  been  $170,215.29.  These 
have  resulted  in  giving  a  channel  through  the  rocky  bed  of  the  river 
5  feet  deep  at  low  tide,  and  40  feet  wide  in  the  narrowest  parts. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1892,  have 
been  824.188.83.  With  the  expenditure  of  this  sura  the  upper  end  ot 
the  chaunel  in  front  of  the  wharves  at  Dover  has  been  deepened  to  7 
feet  at  mean  low  tide,  for  a  length  of  1,200  feet,  with  widths  varying 
fit)m  100  to  140  feet.  Portions  of  the  channel  above  and  b^ow  Clem- 
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ents  Wharfi  o^  ^  ^^^  length  of  600  feet,  have  also  been  dredged  to 
the  same  depth. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of 
coal  alone  it  is  reported  that  not  less  than  36,000  tons  are  supplied  an- 
nually at  a  saving  of  50  cents  per  ton,  which  could  not  have  been  done 
had  no  improvements  been  made. 

July  1,  1891,  balance  unexpended $24,784.71 

June  30, 1892,  amount  expended  during  fiscal  year 24,188.88 

July  1,1892,  balance  unexpended 595.88 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  aTailal)le  for  fiscal  year  ending  June  80, 1893 15, 595. 88 

Amount  (estimated)  required  for  completion  of  existing  project 135, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  22.) 

J23.  Harbor  of  refuge  at  Little  Rarbor^  Ifew  Hampshire. — ^A  survey 
was  made  of  Little  Harbor  in  1882,  and  a  plan  of  improvement  proposed, 
Avhich  looked  to  the  opening  of  a  channel  of  entrance  to  a  depth  of  9 
feet  at  low  tide,  and  a  width  of  100  feet^  together  with  a  ba«in  300  feet 
by  700  feet,  which  was  to  be  protected  by  a  rubble  stone  breakwater. 
The  estimated  cost  was  $33,000,  This  projex5t  was  approved  in  1886, 
and  its  execution  entered  upon.  In  1887  the  project  was  enlarged,  as 
the  old  one  did  not  seem  to  meet  the  requirements  of  those  interested. 
Tlie  enlarged  project  provided  for  the  construction  of  two  breakwaters, 
one  on  the  north,  the  other  on  the  south  side  of  the  entrance  to  the 
harbor,  and  the  dredging  of  an  anchorage  about  49  acres  in  extent,  iu 
the  protected  area,  to  a  depth  of  12  feet  at  mean  low  tide.  The  esti- 
mated cost  of  the  enlarged  project  was  $235,000.  The  project  was 
adopted  by  Congress  in  1888. 

Before  the  improvement  was  begun  the  harbor  was  exposed  to  the 
full  force  of  the  sea  in  northeast  gales,  and  the  depth  of  water  at  the 
entrance  and  within  the  harbor  was  not  sufficient  to  accommodate 
even  small  craft  at  low  tide. 

The  total  expenditures  up  to  June  30, 1891,  have  been  $33,442.44. 
These  expenditures  have  been  applied  to  dredging  part  of  the  area  for 
an  anchorage,  and  to  the  partial  construction  of  the  breakwater  on  the 
south  side  of  the  harbor. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  $8,980.39.  This  amount  has  been  applied  to  the  breakwater,  which 
has  been  partly  built,  but  as  the  contractor  refused  to  go  on  with  his 
work  after  certain  stone  which  he  was  allowed  to  take  trom  Fort  Mc- 
Clary  was  exhausted,  the  contract  was  annulled  and  the  work  readver- 
tiscd.    No  work  was  done  up  to  June  30, 1892,  under  the  new  contra<jt. 

July  1, 1891,  balance  unexpended $36, 567. 56 

June  'SO,  1892,  amount  expended  during  fiscal  year 8, 980. 39 

July  1, 1892,  balance  unexpended 27,577.17 

July  1, 1892,  outstanding  liabilities $50.00 

July  1, 1892,  amount  covered  by  awarde<l  contracts 26, 640. 00 

26,690.00 

July  1, 1892,  balance  available 887.17 

Amount  appropriated  l)y  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 30,  887. 17 
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{  Amonnt  (estimated)  required  for  completion  of  existing  project *  .$135, 000. 00 

<Snbmltt^  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  23.) 

24.  Removing  sunken  vessels  or  craft  obstructing  «r  endangering  nrdvi- 
gation. — During  the  fiscal  year  two  wrecks,  endangering  navigation, 
were  reported — the  schooner  Isabel  AlbertOy  sunk  in  Eockland  Harbor, 
Maine,  and  the  schooner  Huntress^  sunk  off  Browneys  Island,  to  the 
southwestward  of  Moosabec  Iteach,  Maine.  Steps  have  been  taken 
lucking  to  the  early  removal  of  both  obstructions  under  the  provisions 
of  the  act  of  June  14, 1880. 

(See  Appendix  A  24.) 

EXAMINATIONS  AND  STJRVEYB,  MADE    IN    OOMPMANCE  WITH  PROVI- 
SIONS OP  BIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Penobscot  River j  Maine^  was 
made  by  the  local  engineer  in  charge,  Lieut.  Col.  Smith,  and  report 
thereon  submitted.  It  is  his  opinion,  based  ux)on  the  facts  and  reasons 
given,  that  this  locality  is  worthy  of  improvement.  This  opinion  being 
concun-ed  in  by  me,  Lieut.  Col.  Smith  was  charged  with  and  has  com- 
pleted its  survey  and  submitted  report  thereon. 

The  works  of  improvement  on  Penobscot  River  proposed  in  the  pre- 
lect submitted  are,  with  estimates  of  cost,  as  follows: 

1.  Improvements  near  Baneor,  Me. : 

Widening  channel  60  feet  on  Brewer  side  and  deepening  two  areas 

'    near  ferry  landings $15,280 

Removing  top  of  small  ledge  in  front  of  harbor  line  off  Bacon's  Wharf.  2(X) 

Contingenoies  and  engineering  expenses 1,520 

17,000 

2.  Constmction  of  two  jetties  near  Crosbys  Narrows 20, 000 

3.  Constmction  of  three  jetties  at  High  Head  and  Frankfort  Flats,  between 

Winterport  and  Bncksport,  Maine 165,000 

Total 202,000 

In  cas6  that  an  appropriation  is  made  for  the  improvement  of  Penob- 
scot River  the  question  of  construction  of  jetties  or  deepening  the  navi- 
gable channel  by  dredging  should  have  further  consideration. 

The  rejwrts  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  37,  ]f ifby-second  Congress,  first  session.  (See  also  Appendix 
A  25.) 

The  required  preliminary  examination  of  Kennebec  River,  Maine, 
from  Waterville  to  steamboat  wharf  at  Augusta,  was  made  by  the  local 
engineer  in  charge,  Lieut.  Col.  Smith,  and  report  thereon  submitted. 
It  is  hlR  opinion,  based  upon  the  facts  and  reasons  given,  that  this 
locality  is  worthy  of  improvement.  This  opinion  being  concurred  in 
by  roe,  Lieut.  Col.  Smith  was  charged  with  its  survey,  which  has  been 
completed  and  report  thereon  submitted  by  Lieut.  Col.  Hains.  The 
cost  of  securing  a  5-foot  navigation  from  the  steamboat  landing  at 
Augusta  to  Waterville  is  estimated  at  $45,800;  the  cost  of  lengthening 
the  lock  at  Augusta,  now  the  property  of  a  private  corporation,  so  that 
it  could  pass  vessels  of  the  class  that  would  go  up  to  Waterville,  is 
estimated  at  $25,000,  making  the  total  estimated  cost  of  this  improve- 
ment $70,800.  The  reports  were  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  No.  76,  Fifty-second  Congress,  hist  session.  (See 
also  Appendix  A  26.) 
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IMPROVEIHENT    OF   CERTAIN    RIVERS  AND    HARBORS    IN    MASSACHU- 
SETTS. 

Officer  in  charge,  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers. 

1.  Ifewburypori  ^arbor^  Massachuaetts, — The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar  1,000  feet  wide  aud 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean  high 
water. 

The  project,  adopted  in  1880  and  modified  in  1883,  is  to  build  two 
converging  rubble-stone  jetties,  so  located  as  to  give  a  proper  direction 
to  the  current,  and  thereby  produce  and  maintain  the  desired  result. 
The  estimated  cost  of  the  project  was  $375,000. 

The  original  depth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 

To  June  30, 1891,  $234,712.75  had  been  expended,  and  the  north  jetty 
was  2,675  feet  long,  of  which  2,300  feet  had  been  completed.  The  south 
jetty  was  1,300  feet  long,  of  which  1,077  feet  were  completed. 

The  Plum  Island  Dike  was  817  feet  long,  5J  feet  high  above  mean 
low  water  (except  near  the  center,  where  a  weir  was  left  temporarily), 
150  feet  long,  and  2  feet  above  mean  low  water. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long,  and  one  572  feet. 

All  these  works  were  in  good^  order. 

During  the  fiscal  year  7,166  tons  of  rubble-stone  were  deposited  in  the 
north  jetty,  and  at  the  date  of  this  report  this  jetty  is  2,485  feet  in 
length  fdlly  completed,  and  in  addition  190  feet  are  partly  completed. 
The  vsouth  jetty,  the  Plum  Island  Dike,  and  the  sand  catch  remain 
essentiaUy  as  on  June  30, 1891. 

A  survey  of  the  bar  was  made  during  the  latter  part  of  June,  1892. 
^It  showed  that  the  channel  across  the  bar  had  straightened,  widened, 
aud  deepened  since  the  survey  of  1891.  It  was  now  not  less  than  13.1 
feet  deep  in  a  navigable  channel  at  least  200  feet  wide. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach,  and  also 
affording  easy  access  at  high  water  to  the  wharves  at  Kewburyport  for 
vessels  drawing  17  feet,  approximately. 

July  1,  1891,  balance  unexpended ^ $22, 787. 25 

•June  30, 1892,  amount  expended  during  fiscal  year 16, 311. 04 

July  I,  1892,  balance  unexpended 6, 476. 21 

Amount  appropriatt^d  by  act  approved  July  IS,  1892 •. 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 476. 21 

r  Amount  (estimated)  required  for  completion  of  existing  project 97, 500. 00 

I  Submitted  in  couipliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  1.) 

2.  Merrimac  River ^  MassachusetU. — ^TLe  object  of  the  improvement  is 
to  straighten,  deepen,  and  widen  the  natural  channel  of  the  river  from 
its  mouth  to  the  Upper  Falls,  a  distance  of  21 J  miles. 

The  (channel  ori|ifinally  was  nanow,  crooked,  and  much  obstructed  by 
ledges,  bowlders,  and  shoals 5  and  below  Newbury iK)rt  by  ledges,  cribs, 
piers,  and  ^vrecks. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  croE.'i 
the  bar  and  proceed  about  6  miles  above  Newburyport 
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The  meati  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7J  feet; 
at  Haverhill  bridge,  4  feet. 

The  project,  originally  adopted  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Eock,  to 
remove  the  wreck  of  the  Globey  and  to  remove  the  "  boilers." 

The  cost  was  estimated  at  $69,025. 

This  project  wa«  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  Eocks  bridges,  and  at  Little  Curriers 
Bhoal,  so  that  the  channel  should  have  the  following  depths  at  ordinary 
high- water  stages  of  the  river:  From  the^  mouth  to  Deer  Island  bridge 
(5  miles),  16^  feet;  thence  to  Haverhill  bridge  (12^  miles),  12  feet; 
thence  to  the  foot  of  Mitchells  Fidls  (1^  miles),  10  feet;  through  Mitch- 
ells Falls  to  the  head  of  tilie  Upper  Falls  (2|  miles),  not  less  than  4} 
feet,  with  the  miH  water  at  Lawrence  running.  This  revised  project 
was  estimated  to  cost  $147,000. 

The  total  expenditures  to  June  30, 1891,  were  $230,806.72,  and  the 
river  channel  had  been  improved  in  accordance  with  the  modified  pro- 
ject, with  the  exception  of  the  removal  of  the  "  boilers,"  upon  which  no 
work  has  been  done. 

No  operations  were  in  progress  during  the  year,  and  the  improve- 
ment remains  in  good  order. 

The  funds  made  available  by  the  act  of  September  19, 1890,  were 
to  be  expended  at  Mitchells  Falls,  and  as  they  were  insufficient  for 
any  pra<5ticable  benefit  to  commerce,  they  have  been  retained  in  the 
Treasury. 

To  complete  the  improvement  so  that  the  same  depth  of  water  which 
has  been  obtained  through  Mitchells  Falls -can  be  carried  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
estimated  to  cost  $11,000;  and  additions^  improvements  could  be  made 
in  the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or  a 
total  of  $22,600. 

The  improved  channel  is  in  good  order. 

July  1,  1891,  balance  xmexpeDded $10,000.00 

Jquo  30,  18SK2,  amount  expended  during  fiscal  year 9.48 

July  1,1892,  balance  unexpended 9,990.52 

Amount  appropriated  by  act  approved  July  13,  1892 1, 500. 00 

AMoiint  available  for  fiscal  year  ending  June  30, 1893 11, 490. 52 

(See  Appendix  B  2.) 

3,  P&wow  BiveTy  MassachtLsetts. — Powow  River  is  a  tributary  of  the 
Merrimac  River,  into  which  it  enters  from  the  north  about  3J  miles 
above  Newburyport. 

From  its  mouth  tide  water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 9,600 
feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  wat;er,  at  an 
estimated  cost  of  $77,000. 

The  river  and  harbor  acts  of  1888  and  1890  appropriated  $8,000  for 
this  work,  provided  a  suitable  draw  was  built  in  the  bridge  which 
crossed  the  month  of  the  river. 

The  condition  required  by  the  proviso  in  the  acts  making  appropria- 
tions for  this  improvement  has  been  complied  with,  but  the  funds  avail- 
able are  inadequate  to  obtain  any  appreciable  benefit  to  commerce  and 
they  will  be  retained  in  the  Treasury  until  additional  funds  are  pro- 
vided. 
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'So  expenditures  were  made  during  the  yeai-  ending  June  30, 1892, 
and  the  original  condition  of  the  river  is  unaltered. 

July  1, 1891, balance  iiuexpended $8,000.00 

July  1, 1892,  balance  unexpended 8,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867.      * 

(See  Appendix  B  3.) 

4.  Ipswich  BiveTj  Massachusetts. — ^Ipswicli  Eiver  empties  into  jPlum 
Island  Sound  about  9  miles  south  of  Newbuiyport,  Mass.  It  is  navi- 
gable from  its  mouth  to  the  whafves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement,  at  low  water,  not  to  exceed  1^  feet  draft  could  be 
carried  in  a  narrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  qf  the  river. 

The  oAi^inal  project  was  submitted  in  1875.  It  proposed  a  channel 
CO  feet  wide  and  4  feet  deep  ^t  mean  low  water. 

No  expenditures  were  made  during  the  fiscal  year. 

Sealed  proposals  were  invited  by  circular  letter  dated  September  27, 
1889,  for  the  completion  of  the  present  partial  project.  No  bids  were 
received  in  response. 

On  April  10, 1890,  bids  were  again  invited  by  circular  letter,  and  two 
proposals  were  received.  Both  were  rejected,  as  the  lowest  would 
make  the  iibprovement  cost  at  least  twice  the  amount  available,  and  no 
advantage  to  commerce  would  result  from  its  partial  completion. 

The  work  of  completing  this  improvement,  as  now  proposed,  has 
been  publicly  advertised  three  times,  and  it  is  evident  that  the  small 
amount  of  work  to  be  done  in  this  locality,  so  difficult  of  access,  will 
cost  more  than  similar  work  in  more  accessible  places. 

The  condition  of  the  improvement  June  30, 1892,  is  the  same  as  on 
June  30,  1891. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1, 1891,  balance  unexpended $2,462.92 

Julyl,  1892,  balance  unexpended 2,462.92 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,*  1893 4, 962. 92 

(  Amount  (estimated)  required  for  completion  of  existing  project 17, 500.  GO 

'(  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  4.) 

5.  Harbor  of  refuge^  Sandy  Bay,  Cape  Ann.  Massachusetts. — This  bay 
is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Miissachusetts. 
It  is  open  to  the  full  eflFect  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a  na- 
tional harbor  of  refuge  of  the  first  class.  The  anchorage  covereid  by 
the  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $5,000,000. 

The  original  project  of  1884  proposed  to  build  only  the  substructure 
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of  the  breakwater  of  rubblestone.  The  present  project,  approved 
March  17,  1892,  proposes  to  build  the  entire  breakwater  of  rabble- 
stone. 

The  expenditures  to  June  30, 1801,  were  $322,321.37. 

The  condition  of  the  improvement  on  June  30,  1891,  was  as  follows: 
407,173  tons  of  rubblestone  had  been  deposited  in  the  substructure, 
essentially  completing  it  as  originally  proposed  between  cross  ranges 
140  and  4740,  under  a  contract  with  tlie  Rocki)ort  and  Pigeon  Hili 
Granite  companies.  This  contract  was  to  expire  June  30,  1892,  but 
has  been  extended  three  months. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are,  increased  safety  to  life  and  prop- 
erty and  a  consequent  reduction  in  freights  and  insurance. 

July  1,1891,  balance  nnoxpendetl $127,678.63 

June  30,  1892,  amount  expended  during  fiscal  year 77, 020. 52 

Julvl,  1892,  balance  unexpended 50,658.11 

July  1,  1892,  outstanding  liabilities $19,627.18 

July  1,  1892,  amount  covered  by  uncompleted  contracts 16, 351. 53 

35,978.71 

July  1,  1892,  balance  available 14,679.40 

Amount  appropriated  by  act  approved  July  13, 1892 150,  OlX).  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 164, 679. 40 

i  Amount  (estimated)  required  for  completion  of  existing  project 4, 400, 000. 00 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 

6.  6loii€€Ster  Harbor,  Massachusetts, — Gloucester  Harbor  is  an  import- 
ant center  for  the  fishing  fleet  of  New  England,  about  20  miles  north  of 
Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  preventing  free  movement  of  vessels,  and  the  approaches 
to  the  wharves  were  shallo\^,  varying  from  1  to  12  feet.  The  outer 
harbor  was  oi)en  to  all  southerly  winds. 

The  first  project  submitted  in  compliance  with  the  act  of  July  11, 
1870,  proposed  to  clear  the  harbor  of  sunken  rocks  and  to  build  a  stone 
breakwater  from  Eastern  Point  to  Round  Rock  Shoal.  The  operations 
in  execution  of  this  general  project,  under  the  acts  of  July  11,  1870, 
and  June  10, 1872,  have  been  confined  solely  to  the  removal  of  isolated 
sunken  rocks  specially  obstructive  to  the  navigation  of  the  inner  har- 
bor. 

The  act  of  June  10, 1872,  appropriated  $10,000,  which  sum  was  ap- 
plied to  the  removal  of  Clam  Rock,  Pinnacle  Rock,  rock  off  J.  Friend's 
wharf,  rock  off  Pew's  wharf,  and  a  portion  of  Babsons  Ledge. 

The  act  of  August  5,  188G,  appropriated  $5,000  for  a  survey  of  the 
harbor  and  for  continuing  work  on  Babsons  Ledge. 

Tlie  snrvey  was  completed  in  December,  1886,  and  a  report  and  gen- 
eral project  based  on  this  survey  were  published  in  the  Report  of  the 
Chief  of  Engineers  for  1887,  page  500. 

The  revised  project  proposed  to  remove  from  the  inner  harbor  101 J 
cubic  yards  of  rock  known  to  exist,  and  216,000  cubic  yards,  scow 
measurement,  of  material,  at  an  estimated  cost  of  $05,000;  and  to  con- 


struct the  breakwater  from  Eastern  Point  to  Round  Rock  Shoal,  recom- 
mended in  the  project  of  1884,  at  an  estimated  cost  of  8752,000. 

pended  to  June  30,  1891,  was  $24,648.60,  and  at  that 
m  of  the  improvement  was  as  follows:  Clam  Rock, 
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Pinnacle  Rock,  rock  off  J.  Friend's  wliarf,  and  rock  off  Pew's  wharf  had 
been  reduced  to  the  level  of  the  surrounding  bottom,  and  Babsons  Ledge 
to  14  feet  at  mean  low  w^ater.  Two  channels  of  approach  to  the  wharves 
in  Harbor  Cove  had  been  dredged;  each  was  40  feet  wide  and  10  feet 
deep  at  mean  low  Tvat^r ;  the  eastern  one  was  550  feet  long,  the  western 
1,000  feet  long. 

During  the  fiscal  year  47,298  cubic  yards  were  dredged  from  Harbor 
Cove'  and  the  main  harbor,  and  at  the  date  of  this  report  the  condition 
of  the  improvement  is  as  foUow^s:  The  channels  in  Harbor  Cove  have 
been  widened  to  140  feet,  10  feet  deep  at  mean  low  water.  In  the  main 
harbor  15  feet  depth  at  mean  low  wat^r  has  been  obtained  in  front  of 
the  wharves  so  far  as  the  steamboat  wharf,  except  over  four  small  ledges, 
uncovered  by  the  dredging  near  the  Halibut  Company's  wharf.  Noth- 
ing has  been  done  on  the  breakwater. 

July  1, 1891,  balance  unexpended /- . .  $15, 351. 40 

June  30, 1892,  amount  expended  during  fiscal  year 12, 043. 77 

July  1, 1892, balance  unexpended 3,307.63 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 43, 307. 63 

(  Amount  (estimated)  required  for  completion  of  existing  project 752, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Manchester  Harbor ,  3fa««acAtt«c^te.-*-Manchest-er  Harbor  is  situated 
about  5^  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. 

Its  outer  roadstead  contains  300  acres  approximately,  with  5  fathoms 
of  water.  Its  entrance  channel  is  100  feet  wide  and  6J  feet  deep  at 
mean  low  water  up  to  Proctors  Point;  it  then  shoals  rapidly  to  a  depth 
of  JJ  feet  at  the  "  Narrows,''  1,400  feet  from  Proctors  Point,  and  for  a 
further  distance  of  2,500  feet  to  the  town  wharves,  no  loW-water  chan- 
nel exists. 

The  project  for  its  improvement  is  based  on  the  survey  provided  for 
in  the  act  of  August  5,  1886.  It  proposes  to  dredge  a  channel  from 
Proctors  Point  to  the  town  wharves,  4,000  feet  long,  60  feet  wide,  and 
4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $14,300. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$14,300. 

The  total  expenditures  to  June  30, 1891,  were  $321.47,  and  operations 
were  in  progress  under  a  contract  to  dredge  22,000  cubic  yards.  Tbis 
contract  was  satisfactorily  completed  in  July,  1891,  by  the  removal  of 
22,052  cubic  yards. 

At  the  date  of  this  report  the  improved  channel  is  35  feet  wide,  4  feet 
deep,  at  mean  low  water,  from  Proctors  Point  to  the  railroad  bridge,  a 
distance  of  2.900  feet. 

July  1,  1891^  balance  unexpended .' $7, 178.53 

J  une  30, 1892,  amount  expended  during  fiscal  year 6, 800. 62 

t 

July  1,  1892,  balance  unexpended 377. 91 

Amount  appropriated  by  act  approved  July  13,  1892 6, 800. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 177. 91 

(See  Appendix  B  7.) 

8,  Salens  Harbor ^  Massachusetts. — Salem  Harbor  is  12  miles  north- 
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ward  of  Boston,  Mass.  It  contains  a  well  slieltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  more  than  18  feet  deep  at  mean 
low  water. 

The  principal  city  wharves  are  located  on  South  River,  a  small  stream 
entering  the  harbor.  This  river  is  3,000  feet  long,  from  150  to  300  feet 
wide,  and  not  navigable  at  low  tide. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted December  16, 1872.  It  proposed  to  dredge  a  channel  of  approach 
to  the  mouth  of  South  River,  1,730  feet  long,  300  feet  wide,  and  8  feet 
deep  at  mean  low  water.  This  project  was  essentially  completed  in 
187:;-'75. 

The  present  project  was  submitted  December  2, 1889.  It  proposed 
to  clear  out  the  channel  as  originally  dredged,  and  to  extend  it  to  the 
head  of  navigation,  gradually  reducing  its  width  from  150  feet  at  the 
mouth  of  the  river  to  100  feet  near  the  inner  end  of  Derby  Wharf,  and 
aboA-e  this  to  excavate  a  channel  50  feet  wide.  To  the  inner  end  of 
Derby  Wharf  the  improved  channel  to  be  8  feet  deep  at  mean  low  water 
and  above  this  point,  6  feet  deep.  The  total,  length  of  the  improved 
channel  to  be  5,100  feet  approximately. 

The  tot-al  appropriations  to  Jate  have  been  $53,000. 

The  expenditures  to  June  30,  1891,  were  $25,073.65.  At  that  date 
the  entrance  channel  dredged  in  1873-75  had  preserved  essentially  its 
ori<nnal  dimensions. 

During  the  fiscal  year  50,213  cubic  yards  were  dredged  and  10  cubic 
yards  of  ledge  removed  from  the  harbor,  and  at  the  date  of  this  report 
tbe  improved  channel  is  50  feet  wide,  8  feet  deep  at  mean  low  water  to 
near  the  inner  end  of  Derby  Wharf,  and  thence,  to  the  head  of  naviga- 
tion, 6  feet  deep  at  mean  low  water. 

Jnly  1,  1891,  balance  unexpended $13,926.35 

June  3©,  1892,  amoont  expended  daring  fiscal  year ._ 12, 708. 97 

Jnly  1,  1892,  balance  unexpended 1,217.38 

Amount  appropriated  by  act  approved  July  13, 1892 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 15, 217. 38 

(See  Appendix  B  8.) 

9.  Lynn  Harbor^  Massachusetts, — ^The  object  of  this  improvement  is  to 
obtain  a  more  direct,  wider,  and  deeper  channel  of  approach  to  the  city 
wharves.  The  original  channels  were  narrow  and  crooked  and  had 
bat  6  feet  depth  at  mean  low  water,  and  the  greater  part  of  the  harbor 
was  bare  at  low  water. 

The  project  was  adopted  in  1884.  It  proposed  a  channel  200  feet 
wide  and  10  feet  deep  at  mean  low  water  through  the  outer  and  inner 
bars.  The  outer  channel  is  3,610  feet  long,  the  inner  one  6,450  feet. 
It  is  supposed,  that  the  inner  channel  will  need  occasional  dredging. . 
To  aid  in  keeping  the  outer  channel  open  a  training  wall  is  'proposed, 
if  exi>erience  shedl  show  it  to  be  necessary. 

On  September  24, 1888,  it  was  proposed  to  extend  the  inner  channel 
400  feet  within  the  harbor  line  and  to  excavate  at  its  inner  end  an 
anchorage  basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water, 
at  an  estimated  cost  of  $25,000. 

The  cost  of  the  original  project  was  estimated  to  be  $157,000. 

The  total  expenditures  to  June  30,  1891,  were  $75,612.46,  of  which 
$66,000  had  been  expended  on  the  original  project. 

The  condition  of  the  improvement  June  30,  1891,  was  as  follows: 
The  outer  channel  was  3,610  feet  long,  200  feet  wide,  10  feet  deep  at 
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mean  low  water;  the  inner  channel  was  6,450  feet  long,  160  feet  wide, 
10  feet  deep  at  mean  low  water;  the  anchorage  basin  was  125  feet  wide, 
500  feet  long,  10  feet. deep,  connected  with  the  inner  channel  by  a  cut 
400  feet  long,  100  feet  wide,  10  feet  deep.  Nothing  had  been  done  on 
the  training  wall. 

A  contract  was  in  force  to  dredge  40,000  cubic  yards  from  tlie  anchor- 
age basin. 

.  During  the  year  this  contract  was  completed  and  the  interior  basin 
finished  as  proposed.  A  survey  of  the  outer  improved  channel  was 
made,  and  by  comparison  with  previous  surveys  it  was  found  that  the 
proposed  training  wall  was  not  as  yet  proved  to  be  necessary. 

At  the  date  of  this  report  the  outer  and  inner  improved  channels  are 
in  essentially  the  same  condition  as  on  June  30,  1891. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1891,  balance  unexpended $15; 387.64 

June  30, 1892,  amount  expended  during  fiscal  year  . .  1 9, 485. 77 

July  1,  1892,  balance  unexpended 5,901.87 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 901. 87 

C  Amount  (estimated)  required  for  completion  of  existing  project 81, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  9.) 

10^  Winthrop  Harbor^  Ma««aoAiw«ff«.— Winthrop  Harbor  is  situated 
in  the  northeastern  part  of  Boston  Harbor.  It  contains  350  acres,  ap- 
proximately, all  of  which  is  essentially  dry  at  low  tide.  The  mean  range 
of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  was  based  on  the  survey 
provided  for  in  the  act  ol  August  5,  1886.  It  proposed  to  dredge  a 
straight  channel  3,900  feet  long,  50  feet  wide,  6  feet  deep  at  mean  low 
water,  from  the  "  Back'^  channel  of  Boston  Harbor  to  Rice's  Wharf. 

The  total  appropriations  to  date  for  this  improvement  have  been 
$9,000. 

On  June  30, 1891,  the  improved  channel  was  35  feet  wide,  3  feet  deep 
at  mean  low  water,  3,900  feet  long. 

No  operations  were  in  progress  during  the  tiscal  year^  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

July  1,  1891,  balance  unexpended $3,618.82 

June  30,  1892,  amount  expended  during  fiscal  year 3, 116.62 

July  1,  1892,  balance  unexpended  , 502.20 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 502. 20 

(  Amount  (estimated)  required  for  completion  of  existing  project 8^  600. 00 

}  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B 10.) 

11.  Boston  Harbor^  Massachusetts. — ^The  object  of  this  improvement 
is,  first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
and,  second,  to  improve  it  by  widening,  straightening,  and  deepening 
the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  in 
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accordance  with  the  recommeBdations  of  the  United  States  comiuis- 
sioBers,  whose  labors  terminated  dnring  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  tidal  scour,  and  preserve  the  full 
height  of  anchorage  shelter  for  vessels  in  the  roadsteads.  Such  have 
been  built  or  repaiied  at  Point  AUerton,  and  the  islands  of  Great  Brew- 
ster, Lovell,  Gallop,  Long,  Deer,  Rainsford,  George,  and  Castle. 

The  works  of  hnprovement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed 
and  the  main  ship  channel  enlarged  from  100  feet  wide  and  18  feet  deep 
at  mean  low  water,  so  that  it  is  now  at  least  625  feet  wide  and  2a  feet 
deep  at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved : 

a.  Charles  River. — The  natural  channel  of  this  river  has  been 
widened,  straightened,  and  deepened,  so  that  from  its  mouth  to  West- 
ern Avenue  Bridge,  a  distance  of  4^  miles,  the  channel  has  a  width  of 
200  feet  and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal 
Street  Bridge.  2J  miles,  the  channel  has  a  least  width  of  80  feet  and  a 
least  depth  ot  O^feet. 

6.  Fort  Point  Channel. — This  important  branch  of  the  main  ship 
channel  had  a  least  depth  of  12  feet  at  its  entrance,  and  the  channel 
was  narrow  and  crooked.  It  has  been  widened  to  175  feet  and  deep- 
ened to  23  teet  at  mean  low  water  from  its  mouth  to  Congress  Street 
Bridge,  a  distance  of  1,900  feet. 

€.  Hingham  Harbor.    (See  separate  report.) 

d.  Sant€Lsket  Bea^ih  Channel. — ^The  project  adopted  in  1880  was  to 
widen  aad  deepen  the  channel  so  that  it  would  be  at  least  100  feet  wide 
and  9J  feet  deep  at  mean  low  water.  The  project  was  completed  in 
1881  and  1883. 

e.  Channel  between  Nixs  Mate  and  Long  Island. — ^This  channel  had 
originaUy  4J  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  300  feet  wide,  15  feet  deep  at  mean  low  water. 

/.  Broad  Sound. — An  obstruction  called  Barrel  Eock  was  removed  in 
1869. 

The  total  expenditures  to  June  30,'1891,  were  $2,147,449.98. 

During  the  fiscal  year  ending  June  30, 1892,  the  main  ship  channel 
was  widened  at  the  west  end  of  Brewster  Spit  to  625  feet;  and  at  the 
upper  middle  to  800  feet.  It  was  extended  towards  Jef&eys  Point,  so 
that  from  Grand  Junction  Wharf  to  just  east  of  Simpson's  Patent  Dry 
Docks  it  is  now  276  feet  wide,  18  feet  deep  at  mean  low  water,  and 
thence  gradually  narrows  to  250  feet  and  shoals  to  15  feet  to  a  junction 
with  the  same  depth  off  Jeffreys  Point. 

Repairs  were  made  to  the  seawaU  at  Great  Brewster  Island;  the  sea 
wall  at  Gallops  Island  was  extended  300  feet,  and  the  riprap  at  Long 
Island  was  strengthened. 

At  the  date  of  this  report  the  several  works  of  preservation  are  in 
fair  order  J  the  main  ship  channel  is  23  feet  deep  at  mean  low  water, 
1,100  feet  wide  west  of  the  upper  middle,  800  feet  wide  at  the  upper 
middle,  1,000  feet  wide  at  the  lower  middle,  and  at  least  625  feet  wide 
elsewhere. 

The  subsidiary  channels  are  in  the  same  condition  as  at  the  date  of 
tiie  last  report. 

Under  date  of  December  23, 1891,  the  officer  in  charge  submitted  a 
report  recommending,  for  the  accommodation  of  the  deep-draft  vessels 
tiiat  now  seek  entrance  to  this  harbor,  that  the  main  ship  channel  be 
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deepened  to  30  feet  at  mean  low  water,  at  an  estimated  cost  of  $1,500,- 
000.  This  report  was  transmitted  to  the  Senate  in  response  to  Sen- 
ate resolution  of  April  18,  1892,  and  printed  in  Senate  Ex.  Doc.  Xo.  83, 
Fifty-second  Congress,  first  session. 

July  I,  1891,  balance  unexpended $156, 826. 12 

June  30,  1892,  amount  expended  during  fiscal  year 68, 901. 61 

July  1,  1892,  balance  unexpended 87, 934. 51 

July  1,  1892,  outstanding  liabilities $5,992.34 

July  1.  1892,  amount  covered  by  uncompleted  contracts 23, 287.62 

29,279.96 

July  1,1892,  balance  available 58,644.55 

Amount  appropriated  by  act  approved  July  13,  1893 300, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 358, 644. 55 

i  Amount  (estimated^  required  for  completion  of  existing  project 50, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  18G7. 

(See  Appendix  B  11.) 

1:2.  Weymou th  River ^  Massachtisetts. — ^Weymouth  (Fore)  Ei ver  empties 
into  the  sonthwestern  part  of  Boston  Harbor,  Mass.  For  4  miles  it  is 
navigable  at  low  water  for  vessels  drawing  18  feet,  and  to  the  head  of 
naviji'ation,  an  additional  3  miles,  at  least  S  feet  depth  is  to  be  foand. 

Th(»  original  project  for  its  improvement  was  submitted  December  2, 
1881).  It  proposed  to  improve  the  natural  channel,  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigation  in  a  channel 
100  feet  wide  to  near  Weymouth  Landing,  thence  to  Braintree  Bridge 
80  feet  wide,  and  above  the  bridge  50  feet  wide;  the  total  length  of 
improved  channel  to  be  7,000  feet  and  to  cost  $40,000. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  for  this 
work  $10,000. 

The  total  expenditures  to  June  30,  1891,  were  $4,408.46,  and  at  that 
date  the  improved  channel  was  5,000  feet  long,  40  feet  wide,  and  6  feet 
deep  at  mean  low  water. 

During  the  fiscal  year  5,585  cubic  yards  were  dredged  from  the  river, 
and  at  the  date  of  this  report  the  improved  channel  is  6  feet  deep  at 
meiin  low  water,  40  feet  wide  to  Braintree  Bridge,  and  25  feet  wide 
thence  to  the  head  of  navigation. 

July  1, 1891,  balance  unexpended $5,531.54 

June  30, 1892,  amonnt  expended  during  fiscal  year 5, 531.  54 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

C  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(       harbor  acts  of  1866  and  1867. 

(See  Apx)endix  B  12.) 

13.  Hingham  Harbor^  MmsachuBetts. — ^The  object  of  this  improvement 
is  to  widen  and  deepen  the  natural  channel,  which  was  30  feet  wide 
and  4  feet  deep,  so  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean 
low  water. 

The  project  was  originally  proposed  in  1874  and  was  modified  in  18S5. 
The  original  project  was  estimated  to  cost  $11,000.  The  project  of  1885 
was  to  cost  an  additional  sum  of  $18,750. 

The  total  appropriations  to  date  have  been  $29,000,  and  the  expendi- 
tures to  June  30,  1891,  were  $25,088.35. 

On  June  30, 1891,  the  improved  channel  had  been  completed  as  pro- 
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posed,  excepting  the  removal  of  a  midchannel  ledge  near  Chandlers 
Island. 

Ko  operations  were  in  progress  dnring  the  fiscal  year,  and  at  the  date 
of  this  report  the  improved  channel  is  in  good  order. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1, 1891,  baUnce  unexpended $911.65 

July  1,  lS92y  balance  unexpended 911. 65 

Amount  appropriated  by  act  approved  Jaly  13, 1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 911. 65 

(See  Appendix  B  13.) 

14,  Seituate  Harbor,  Massachusetts. — ^This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  abont  14  miles  south  of  Boston  Light.   ' 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 
their  true  course  to  clear  the  dangerous  ledges  near  Minots  Ledge 
Light. 

Originally  the  harbor  had  a  low-water  area  of  about  57  acres,  more 
than  6  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrance 
was  obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
Cedar  Point,  on  tiie  north  side  of  the  entrance,  and  the  other  from 
the  First  Cliff,  on  the  south  side,  and  to  dredge  the  area  inclosed  and 
in  front  of  the  entrance.  The  estimated  cost  of  the  improvement  is 
$290,000. 

Th*  expenditures  to  June  30, 1891,  were  $52,918.73. 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 

The  north  breakwater  was  essentially  completed.  Nothing  had  been 
done  on  the  south  breakwater.  The  anchorage  basin  was  350  by  450 
feet  in  area,  7  feet  deep  at  mean  low  water.  The  entrance  channel  was 
1,600  feet  long,  100  feet  wide,  5  feet  deep  at  mean  low  water.  The 
channel  connecting  the  basin  with  the  town  wharves  was  2,100  feet  long, 
25  feet  wide,  1  foot  deep  at  mean  low  water. 

During  the  fiscal  year  30,000  cubic  yards  were  dredged  from  tin*. 
channel  connecting  the  anchorage  basin  with  the  town  wharves  under 
a  contract  dated  December  5, 1890;  and  at  the  date  of  this  report  this 
channel  is  3  feet  deep  at  mean  low  water  and  100  feet  wide,  except  at 
its  upper  end,  where  for  a  distance  of  75  feet  it  is  only  50  feet  wide. 

The  anchorage  basin,  entrance  channel,  and  north  and  south  break- 
waters remain  in  the  same  condition  as  on  June  30, 1891. 

The  prospective  benefits  to  commerce  by  the  completion  of  this  im- 
provement are  the  creation  of  an  additional  harbor  of  refuge  on  this 
much  frequented  dangerous  coast. 

Jidyl,  1891,  l>»lan<2e  ^niexpended $10,761.23 

June  30, 1SB2,  amount  expended  dnring  fiscal  year.. 10, 611. 23 

July  1, 1S92,  balance  unexpended 150.00 

Amount  appropriate  by  act  approved  July  13, 1892 10,000.00 

Amount  available  for  fiseal  year  ending  June  30, 1893 10,150.00 

C  Amount  (estimated)  required  for  completion  of  existing  project 217, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  14.) 

£110  92 i  nr^r^n]o 
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15.  Plymouth  Harhar^  MassdchusetU. — Plymouth  Harbor  is  30  miles 
south  of  Boston. 

The  object  of  its  improvement  is  to  perpetuate  the  harbor  by  the  pres- 
ervation of  Long  Beach,  which  forms  it,  and  to  deepen  and  widen  the 
channels  of  approach  to  an  enlarged  anchorage  basin  in  |ront  of  tl^e 
town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  the  year 
1877. 

The  original  project  for  improvement  was  adopted  in  1875  and  modi- 
fied in  1877  and  1884.  The  modified  project  proposed  an  improved 
channel  2,286  feet  long,  160  feet  wide,  and  9  feet  deep  at  mean  low 
water,  leading  to  an  anchorage  basin  806  feet  long,  150  feet  wide,  and 
9  feet  deep. 

The  expenditures  to  June  30,  1891,  were: 

For  beacli  protection $127, 553, 77 

Fordredging 42,713.13 

Total 170,266.90 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 
The  improved  channel  was  130  feet  wide;  the  basin  was  800  feet  long 
and  averaged  160  feet  wide;  both  were  9  feet  deep  at  mean  low  water. 
Some  repairs  were  needed  on  Long  Beach. 

During  the  fiscal  year  11,676  cubic  yards  were  dredged  from  the  basin, 
thus  completing  it.  One  thousand  three  hundred  feet  of  the  bulkheads 
protecting  Long  Beach  were  repaired. 

At  the  date  of  this  report  the  basin  is  completed,  the  improved  chan- 
nel is  130  feet  wide,  and  Long  Beach  is  in  fair  repair,  but  needs  addi- 
tionsd  works  of  protection  at  its  southern  end.  ♦ 

July  1, 1891,  balance  unexpended $9, 171, 39 

Jnne  ^,  1892,  amount  expended  during  fiscal  year 6, 878. 74 

July  1,  1892,  balance  unexpended 2, 292. 65 

July  1, 1892,  outstanding  liabilities 299  35 

July  1, 1892,  balance  available 1,993.30 

Amount  appropriated  by  act  approved  July  13,  1892 9, 500. 00 

Amount  available  for  fiscal  year  ending  Jione  30, 1893 11,493.30 

(See  Appendix  B  15.) 

16.  Wellfleet  Harbor^  Massachusetts. — Wellfleet  Harbor  is  12  miles 
southeast  of  Provincetown,  on  Cape  Cod  Bay. 

The  object  of  its  improvement  is  to  provide  a  navigable  channel  from 
the  inner  anchorage,  the  "  Deep  Hole,"  to  the  town  wharves. 

The  project  originally  proposed  in  1871  was  to  dredge  two  channels 
of  approach  to  the  town  wharves  and  to  remove  several  dangerous 
sunken  rocks. 

The  removal  of  the  sunken  rocks  was  eflfected  by  an  appropriation 
provided  by  the  act  of  June  10, 1872. 

The  present  project  is  to  dredge  a  channel  from  the  ''Deep  Hole''  to 
the  town  wharves,  4,200  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water. 

The  expenditures  to  June  30, 1891,  were  $11,339.79. 

The  condition  of  the  improvement  on  that  date  was  as  follows: 

Two  hundred  and  four  cubic  yards  of  rocks  had  been  removed  from 
the  harbor,  and  the  channel  connecting  the  "Deep  Hole"  with  the  town 
wharves  was  25  feet  wide,  4  feet  deep  at  mean  low  water. 
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No  operations  were  in  progress  daring  the  fiscal  year,  as  the  ftinda 
available  were  not  considered  sufficient  to  give  any  appreciable  benefit 
to  commerce. 

The  condition  of  the  improvement  at  the  date  of  this  report  is  the 
same  as  on  June  30, 1891. 

July  1, 1891,  balance  uneTX>eTided $4,^49.63 

July  1, 1892,  balance  unexpended 4,6^19.68 

i  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

I  Snbmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  16.) 

17.  Provincetown  Harbor j  Massachusetts. — Provincetown  Harbor  is 
situated  at  the  extremity  of  Cape  Cod,  about  40  miles  southeast  from 
Boston  Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the 
Atlantic  coast.  The  entire  commerce  of  New  England  and  a  very 
large  local  fishing  interest  are  directly  benefited  by  its  maintenance, 
which  depends  entirely  on  the  preservation  of  the  sandy  beaches  which 
inclose  it.  Since  1826  the  project  has  been  a  general  one,  and  provides 
for  the  preservation  of  the  harbor  by  building  dikes,  bulkheads,  and 
sand  catches,  and  extensive  planting  of  beach  grass  to  repair  and 
prevent  storm  damages  to  the  beaches. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. A  si)ecial  dike  across  House  Point  Island  Flats,  to  be  built 
contingently,  was  recommended  in  the  annual  report  for  188G. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1886. 

The  amount  expended  to  June  30, 1891,  was  $142,558.47,  and  at  that 
date  operations  were  in  progress  for  the  construction  of  a  bulkhead 
2,000  feet  long  west  of  Wood  End  Light.  This  bulkhead  was  com- 
pleted during  the  year.  A  total  length  of  3,213  feet,  including  spurs, 
was  constructed. 

During  the  fiscal  year  the  breakwater  protecting  the  end  of  Long 
Point  was  extended  150  feet  southeast. 

At  the  date  of  this  report  the  works  of  preservation  are  in  good 
order,  but  additional  protection  is  required  at  the  east  end  of  Long 
Point  to  secure  the  light-house  tract. 

Jnly  1,  1891,  balance  unexpended $8,832.97 

June  30,  1S92,  amount  expended  during  fiscal  year 5, 049. 62 

July  1,  1892,  balance  unexpended ■   3,783.35 

AiDount  appropriated  by  act  approved  July  13,  1892 1, 500. 00 

Amount  arailable  for  fiscal  year  ending  June  30, 1893 5, 283. 35 

(See  Api>endix  B  17.) 

18.  Chatham  Harbor j  Massachusetts. — Chatham  Harbor  is  at  the  east- 
em  end  of  Nantucket  Sound,  about  15  miles  east  of  Hyaimis,  IMass, 

Its  out«r  anchorage  (Chatham  Roads)  is  a  valuable  harbor  of  refuge 
from  northerly  and  easterly  gales.  The  inner  barbor  (Stage  Harbor) 
is  small,  but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low 
water.  Its  entrance  is  obstructed  by  three  bars,  on  which  the  greatest 
depth  at  mean  low  water  is  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 
19,  I81K),  proposes  to  dredge  a  channel  through  the  three  obstructing 
bai-s,  6  teet  deep  at  mean  low  water,  100  feet  wide  at  the  inner  bar,  150 
feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  a 
cost  of  $10,000. 
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The  total  appropriations  to.  date  have  been  $5,000  by  the  river  and 
harbor  act  of  September  19, 1890. 

The  amount  expended  to  June  30, 1891,  was  (398.81,  and  the  original 
condition  of  the  harbor  remained  unaltered. 

At  the  date  of  this  report  the  improved  channel  through  the  middle 
and  inner  bars  is  6  feet  deep  at  mean  low  water  and  100  feet  wide, 
l^ot  less  than  6  feet  at  mean  low  water  can  now  be  carried  into  the 
harbor. 

July  1, 1891, balance  unexpended .'.    $4,601.19 

June  30, 1892,  amount  expended  during  fiscal  year 4, 003. 34 

July  1, 1892,  balance  unexpended 597.85 

L  Amount  (estimated^  required  for  completion  of  exintini?  project 5, 000. 00 

2  Submitted  in  c-ompfiance  with  req^uirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  18.) 

IMPKOVEMBNT  OP  RIVERS  AND  HARBORS  ON  SOUTHERN  COAST  OP 
MASSACHUSETTS,  IN  RHODE  ISLAND,  AND  ON  EASTERN  COAST  OF 
CONNECTICUT. 

OflQcerfl  in  chafije,  Maj.  W.  R.  Livermore,  Corps  of  Engineers,  to  De- 
cember 7, 1891,  and  Capt.  W.  H.  Bixby,  Corps  of  Kngineers,  since  tliat 
date,  with  Lieut.  William  W.  Harts,  Corps  of  Engineers,  under  his  im- 
mediate orders  since  May  20, 1892;  Division  Engineer,  Col.  Henry  L, 
Abbot,  Corps  of  Engineers. 

1,  Harbor  of  refuge  at  HyanniSj  MassachtiseiU. — This  harbor,  before 
improvement,  was  an  open  roadstead,  exposed  to  southerly  storms.  In 
the  years  1827-1H38  a  brt*akwater  of  riprap  granite  1,170  feet  long  was 
constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15 J  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and 
the  size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuffi- 
cient for  many  vessels  that  seek  the  harbor  for  refuge,  the  present  proj- 
ect of  1884  for  the  improvement  of  the  harbor  contemplates  dredging 
the  area  protected  by  the  breakwater  to  a  d<*pth  of  15J  feet  at  mean 
low  water  at  a  total  further  cost  estimated  in  1884  at  $45,602. 

Eighty-one  dollars  and  twenty  cents  was  already  on  hand,  $28,000 
has  been  since  appropriated,  and  $22,829.17  has  been  paid  out  on  this 
work  up  to  June  30, 1891. 

The  15^^  foot  anchorage  area  has  been  increased  by  about  11  acres, 
about  one-third  of  the  area  to  be  dredged. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress,  and 
this  work  was  continued  until  July  16, 1891,  with  plant  owned  by  the 
Government  and  a  hired  tug. 

About  1.1  acres  were  dredged  in  the  ISJ-foot  anchorage  area  protected 
by  the  breakwater. 

The  balance  on  hand  will  be  applied  to  dredging  in  the  area  protected 
by  the  breakwater. 

July  1, 1891,  balance  UDi^zpended $5,252.03 

June  30, 1892,  amonnt  expended  during  fiscal  year 5, 246. 43 

July  1, 1892,  balance  unexpended 5. 60 

July  1, 1892,  outBtanding  liabilities 5.60 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000. 00 
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{  Amount  (estimated)  required  for  completion  of  existing  project $11, 662. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  rivei;  and 
/     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

2.  Harbor  of  refuge  at  Nantucket^  Massachusetts — This  harbor  is  the 
only  one  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Ilaven 
and  Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  except 
the  small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound. 
It  has  deep  water  inside,  and  the  object  of  improvement  is  to  make  it 
a  harbor  of  reftige  for  vessels  plyingbetween  ports  north  and  south  of 
Cape  Cod. 

Before  the  commencement  of  the  present  work  there  was  a  shoal 
about  IJ  miles  in  width  outside  the  entrance,  through  which  the  chan- 
nel or  line  of  best  water  was  only  about  6  feet  deep,  and  very  crooked 
and  subject  to  changes  in  location. 

The  present  approved  project  of  1880,  as  modified  in  1885,  is  to  con- 
struct jetties  of  riprap  stone,  projecting  from  either  side  of  the  present 
entrance  to  the  harbor,  for  the  purpose  of  concentrating  the  strength 
of  the  tidal  currents  and  excavating  a  channel  of  15  feet  depth  by  scour, 
and  to  complete  the  work  by  dredging,  at  a  total  cojit,  as  estuuated  in 
1885,  of  $375,000. 

One  hundred  and  seventy  thousand  dollars  was  appropriated,  and 
$152,771.7S  was  paid  out  on  this  work  up  to  June  30,  1891;  the  expend- 
itures resulting  in  the  construction  of  the  west  jetty  to  a  point  3,955 
feet  from  the  shore,  and  the  east  jetty  to  a  distance  of  834  feet  from  its 
initial  point  on  shore,  which  is  the  outer  end  of  the  middle  of  the  three 
northwest  spurs  built  on  Coatue  -Beach  some  years  ago,  and  the  foun- 
dation was  laid  and  the  jetty  partially  completed  for  an  additional  dis- 
tance of  191  feet. 

At  the  beginning  of  the  fiscal  year  work  on  the  east  jetty  was  in 
progress.  This  work  was  continued  until  August  14.  The  east  jetty 
was  extended  about  1,300  feet. 

The  balance  available  is  to  be  applied  to  the  further  extension  of  the 
east  jetty  and  raising  low  places  in  the  west  jetty,  together  with  a 
littledredging,  if  necessary.  ^         .. 

Jnly  1,  1891,  balance  nnexpended $17, 228. 22 

Jane  ^,  1892,  amount  expended  dnring  fiscal  year 17J 114. 80 

Jnly  1, 1892,  balance  nnexpended 113. 42 

July  1, 1892,  oiftatanding  liabilities 113.42 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

C  Amount  (estimated)  required  for  completion  of  existini?  project 180, 000. 00 

*  Submitted  in  compliance  with  vequiremeDtB  of  sections  2  of  riv^er  and 
{    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  2.) 

3.  Marthas  Vineyard  inner  harbor  at  Edgartown j  Massachusetts, — The 
inner  harbor  at  Edgartown  lies  in  the  northern  part  of  the  water  way  or 
strait  that  separates  Chappaqiiiddick  Island  from  the  east  end  of  Mar- 
thas Vineyard.  It  extends  southward  about  IJ  miles  from  Cliappa- 
qniddick  Point  opposite  Edgartown,  and  averages  about  one-fifth  of  a 
mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through. 
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The  present  project  of  1889  provides  for  the  removal  to  10  feet  depth 
of  a  shoal  knowa  as  the  Middle  Ground  in  the  central  portion  of  the 
harbor  at  a  total  cost,  as  estimated  in  1889,  of  $4,500. 

Two  thousand  dollars  was  appropriated  and  $13.25  was  paid  out  on 
this  Work  up  to  June  30, 1891;  these  expenditures  being  for  prepara- 
tious  for  carrying  on  the  work  by  hired  labor. 

During  the  last  fiscal  year  dredging  was  commenced  on  July  16  and 
continued  until  August  6,  by  which  about  half  the  shoal  was  removed. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  to  the  com- 
pletion of  the  project. 

July  1, 1891,  balance  unexpended $1,986.75 

June  30;  1892,  amount  expended  during  fiscal  year 1, 920. 76 

July  1,1892, balance  unexpended  ....- 65.99 

July  1, 1892,  outstanding  liabilities 11.39 

July  1, 1892,  balance  available 54.60 

Amount  appropriated  by  act  approved  July  13, 1892 ^ y..^    2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 554. 60 

(See  Appendix  C  3.) 

4.  Harbor  at  Vineyard  Haven^  MassachtisetU. — The  plan  of  improve- 
ment of  1887  as  modified  in  1889  contemplates  the  protection  of  the 
points  of  land  at  the  entrance  to  the  harbor  known  a<s  East  Chop  and 
West  Chop  by  the  construction  of  jetties  and  other  works  along  the 
shore  to  stop  the  wearing  away  of  the  chops  by  the  action  of  the  storm 
waves,  at  a  total  cost,  as  estimated  in  1882,  of  i60,0iK). 

Thirty-five  thousand  dollars  was  appropriated,  and  $27,906.86  was 
paid  out  on  this  work  up  to  June  30, 1891 ;  these  expenditures  result- 
ing in  the  construction  of  a  wharf  and  three  jetties  at  West  Chop  and 
a  track,  jetty,  and  sea  wall  at  the  East  Chop. 

During  the  last  fiscal  year  work  was  commenced  on  August  14  and 
continued  to  September  5,  by  which  the  jetties  and  sea  wall  were  ex- 
tended and  strengthened,  and  about  half  the  needed  work  completed. 

The  balance  available  will  be  applied  to  continuing  the  work  of  pro- 
tection, mainly  at  the  East  Chop. 

July  1,  1891,  balance  unexpended $7, 093. 14 

June  30,  1892,  amount  expended  during  fiscal  year 6, 997. 17 

July  1, 1892,  balance  unexpended ."....  95. 97 

July  1,  1892,  outstanding  liabilities *..  44.69 

July  1,  1892,  balance  available 51. 28 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 J,  551. 28 

(  Amount  (cstimatc<l)  required  for  rorapletion  of  existing  project 17, 500. 00 

<  Submitted  in  comi)liance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18G6  and  1867. 

(See  Appendix  C  4.) 

5.  Wareharn  Harbor,  MaHsachxiMtts. — The  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  from  Buzzards  Bay  to 
Warehara.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels, 
and  the  channel  is  co  be  made  a  beating  channel  for  such  vessels.  An- 
other object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.    Long  Beach, 
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a  narrow  sand  spit  at  tlie  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

The  present  approved  project  of  1880,  as  modified  in  1887,  provides 
for  a  channel  250  feet  wide  and  10  feet  deep  at  mean  low  water  from 
Barney  Point  down  to  the  entrance  to  the  harbor.  Above  Barney 
Point  the  width  of  the  channel  is  to  be  350  feet,  with  the  same  depth — 
10  feet — as  below  that  point.  The  plan  includes  also  the  raising  and 
strengthening  of  Long  Beaeh,  of  which  a  large  portion  was  submerged 
at  low  water,  to  carry  it  above  the  storm  waves  and  currents  and  to 
hold  it  there,  in  order  to  prevent  the  filling  of  the  improved  channel 
above,  by  material  abraded  firom  the  beach;  the  whole  at  a  total  cost^ 
as  estimated  in  1887,  of  $56,236. 

Forty-nine  thousand  dollars  was  appropriated,  and  $44,746.07  was 
paid  out  on  this  work  up  to  June  30, 1891 ;  this  expenditure  resulting 
in  the  completion  of  the  channel  in  the  upper  part  of  the  harbor  in 
front  of  the  wharves  to  its  fiill  width,  the  deepening  to  10  feet  of  tlie 
channel  for  about  one-half  its  width  from  Barney  Point  to  Wareham, 
and  a  jwrtion  of  Beach  No.  9,  formerly  obstructed  by  the  shoal  known 
as  the  Middle  Ground,  and  the  raising  of  Long  Beach  above  high-water 
storm  tides,  so  that  the  wash  of  sand  into  the  improved  channel  inside 
the  beach  has  been  considerably  stopped. 

The  ruling  depth  of  the  approaches  to  Wareham  has  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 
Vessels  of  larger  draft  can  be  carried  to  Wareham  than  formerly.  The 
increase  in  width  of  channd  is  a  great  help  to  all  vessels  in  beating  in 
and  out  of  the  harbor. 

During  the  last  fiscal  year  work  under  contract  was  commenced  on 
Jane  8,  and  was  in  progress  at  the  end  of  the  year,  by  which  the  channel 
was  widened  at  it«  narrowest  points  above  Baniey  Point. 

The  balance  available  will  be  applied  to  continuing  the  work  of 
dredging  and  to  the  building  up  of  Long  Beach  if  necessary. 

Jalyl^iaai,  balance  tmexpended $4,253.93 

JoneS  ,  1S92,  amount  expended  during  fiscal  year 1,975.11 

Jnlv  1, 1892, balance  unexpended 2,278.82 

July  1, 1892,  outstanding  Uabilitiee $144.26 

July  1, 1892,  amount  covered  by  uncompleted  contracts 1, 760. 00 

1, 904. 26 

July  1,1892, balance  available: T 374.56 

Amoontappropriatedbyact  approved  July  13, 1892 7,236.00 

Amount  available  for  fiscal  year  eiiding  June  30^  1893 7, 610.56 

(See  Appendix  0  5.) 

6.  New  Bedford  Harbor^  MassachuseU. — New  Bedford  Harbor  is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  Few  Bedford 
and  Fair  Haven. 

Before  improvement  the  channel  had  a  depth  of  about  12J  feet  at 
mean  low  water.  Old  projects  of  1874  and  1877  provided  for  a  chan- 
nel 300  feet  wide  and  16  feet  deep  at  mean  low  water  from  the  deep 
water  just  above  Palmer  Island  to  the  wharves  at  New  Bedford.  This 
work  was  completed  in  1877  at  a  cost  of  $20,000. 

The  present  approved  project  of  1887  provided  for  a  channel  200  feet 
wide  and  18  feet  deep  at  mean  low  water,  at  a  total  cost,  as  estimated 
in  1887,  of  $35,000. 
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Twenty  thousand  dollars  ^as  appropriated  and  $12,968.33  wa&  paid 
out  on  this  work,  up  to  June  30, 1891:  this  expenditure  resulting  in  the 
excavation  to  half  width  of  a  channel  100  feet  wide  and  18  feet  deep 
from  the  11-foot  bank  to  the  vicinity  of  the  wharves  of  Kew  Bedford. 

During  the  last  fiscal  year,  work  was  commenced  on  November  1  and 
continued  to  December  1,  by  which  about  2,000  feet  length  of  channel 
was  widened  and  deepened. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200  feet  wide  and  18  feet  deep, 
extending  from  the  "11-foot  bank''  to  the  vicinity  of  the  wharves  at 
New  Bedford,  and  the  removal  of  a  few  shoal  spots  between  the  "  11- 
foot  bank  "  and  Butlers  Flats,  the  southern  end  of  the  projected  chan- 
nel. 

The  balance  available  will  be  applied  to  the  continuation  of  this 
project. 

July  1, 1891,  balance  unexpended $7, 031 .  67 

June  30, 18^,  amount  expended  during  fiscal  year 6, 568. 81 

July  1, 1892,  balance  unexpended 462,86 

July  1, 1892,  outatandinghabilities 213.79 

Jidy  1, 1892,  balance  avanable 249.07 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 749. 07 

(  Amount  (estimated)  required  for  completion  of  existing  project 7, 500, 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  6.) 

7.  Weatport  Harbor^  Masscichusetts. — ^Westport  Harbor  is  an  estuary 
on  the  coast  of  Massachusetts,  lying  between  Narragansett  Bay,  Ehode 
Island,  and  Buzzards  Bay,  Massachusetts.  The  site  of  the  work  is  on 
Horse  Neck  Point  (the  north  side  of  the  entrance  to  the  harbor.) 

Before  the  commencement  of  the  improvement  the  site  of  the  present 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrancje  to  the  harbor,  and  subject  to  erosion  by  the  sea  and 
tides. 

In  1886  91,000  was  appropriated  for  special  protection  of  Horse  Neck 
Point.    This  work  was  completed  in  1887. 

The  present  approved  project  of  1888  provides  for  the  construction 
of  jetties  at  the  end  of  Horse  Neck  Point  to  stop  the  wearing  of  this 
point  and  also  for  a  small  amount  of  dredging  in  the  harbor;  the  whole 
at  a  total  cost,  as  estimated  in  1888,  of  $2,000. 

One  thousand  dollars  was  appropriated  and  $22.96  was  paid  out  on 
this  work  up  to  June  30, 1891;  this  expenditure  being  for  preparations 
for  field  work. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Work  was  commenced  September  10  and  continued  to  October  9,  by 
which  the  old  work  at  Horse  Neck  Point  was  rebuilt  and  strengthened. 

Preparations  have  been  made  for  carrying  on  the  work  by  hired 
labor. 

The  work  required  to  complete  the  existing  project  is  the  extension 
of  the  present  jetty  and  the  dredging  on  the  Lions  Tongue  Shoal. 

The  balance  on  hand  wiU  be  appUed  to  the  completion  of  the  exist- 
ing project. 
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July  1, 1891,  balance  unexpended $977. 04 

June  90, 1892,  amonnt  expended  daring  fiscal  year 639. 23 

July  1, 1892,  balance  unexpended 337.81 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  SO,  1893 1,337.81 

(See  Api>eiidix  0  7.) 

8.  Taunton  River,  Massachusetts, — ^This  river  rises  in  N'orfolk  County, 
Mass.,  and  empties  into  Narragansett  Bay  at  Fall  Eiver.  The  object  of 
the  improvement  is  to  deepen  and  widen  the  channel  leading  to  the 
city  of  Taauton,  at  the  head  of  navigation,  so  that  vessels  of  11  feet 
draft  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,' more  than  6  feet  at  mean  high  water.  A  vessel  of  30  tons 
burden  was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  9  feet  depth  at 
high  water.    This  work  was  completed  in  1879. 

The  present  approved  project  of  1880,  as  modified  in  1888,  provides 
for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the 
shipyard,  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  shipyard  down  to  and  through  the  IS^eedles  and  Briggs 
Shoal;  thence  to.Berkley  Bridge  a  Qhanuel  of  the  same  width  and  12 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crossed  the  bottom  of  the 
river  at  Peter  Point  and  the  numerous  bowlders  which  lay  on  the  bot- 
tom and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be  re- 
moved, at  a  total  coftt,  as  estimated  in  1888,  of  $108,000. 

One  hundred  and  one  thousand  dollars  was  appropriated,  and  $96,- 
654.31  was  paid  out  on  this  work  up  to  June  30,1891;  this  expenditure 
giving  results  as  follows: 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  shipyard,  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardnevss 
and  depth  of  material  at  the  sides  the  SO-foot  channel  wjis  not  in  all 
cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge  had 
been  completed.  The  channel  as  proposed  between  Berkley  Bridge  and 
Dighton  had  been  completed,  with  the  exception  of  removing  a  small 
amount  of  ledge  rock  uncovered  in  dredging  below  Peter  Point,  and 
had  been  cleared  of  bowlders  from  Taunton  down  to  Berkley  Bridge. 
The  work  of  removal  of  the  ledge  at  Peter  Point  had  been  completed. 
The  material  blasted  in  the  channel  had  been  dredged  and  deposited  in 
the  form  of  a  half-tide  dam  running  from  lieubeu  Island  to  the  west 
shore  of  the  river,  with  the  view  of  accelerating  the  current  in  the 
dredged  channel  off  and  above  Dighton  and  preventing  deposits  in  this 
part  of  the  channel.  Vessels  of  11  feet  draft  can  now  reach  Taunton, 
at  the  head  of  navigation. 

The  work  of  dredging  with  plant  belonging  to  the  Government  and 
a  hired  tug  was  in  progress  at  the  beginning  of  the  fiscal  year.  The 
dredging  was  commenced  at  the  second  shoal  above  Berkley  Bridge 
and  continueil  up  stream.  The  second  reach  and  a  portion  of  the  third 
were  completetU 

There  remain,  to  complete  the  existing  project,  widening  and  deep- 
ening at  a  few  points  above  the  bridge  and  the  removal  of  the  small 
amount  of  ledge  rock  above  referred  to. 
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The  balance  available  is  to  be  applied  to  continuing  the  improve- 
ment. 

July  1,  1891.  balance  unexpended $4,845.69 

June  30, 189^,  amount  expended  during  fiscal  year «. 4, 322. 67 

July  1,1892,  balance  unexpended 23.02 

July  1,1892,  outstanding  liabQities 4.30 

July  1,1892,  balance  available 18.72 

Amount  appropriated  by  act  approved  July  13,  1892 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 018. 72 

(Se«  Appendix  O  8.) 

9.  Pawtucket  Biver^  Rhode  Island, — This  river,  otherwise  called  See- 
konk  River,  is  the  npper  portion  of  Providence  River,  and  extends 
from  Pawtucket  to  Providence.  Before  improvement  the  channel  in 
the  river  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1882,  $62,000  was  appropriated  to  dredge  the 
channel  to  7  feet  depth.    This  work  was  finished  in  1876. 

The  present  approved  project  of  1883  provides  for  the  excavation  by 
dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water 
from  the  deep  water  above  Red  Bridge  to  the  ledge  opposite  Grant  & 
Company's  wharf  at  Pawtucket;  thence  the  deepening  by  blasting  of  a 
channel  through  the  ledge  to  Pawtucket  Bridge,  of  the  same  depth  and 
40  feet  wide,  at  a  total  cost,  as  estimated  in  1883,  of  $382,500. 

One  hundred  and  forty-five  thousand  dollars  was  appropriated  and 
$126,452.02  was  paid  out  on  this  work  up  to  June  30, 1891,  this  expendi- 
ture resulting  in  the  securing  of  a  new  channel  12  feet  deep  and  100  feet 
wide,  with  wide  enlargements  at  the  bends,  from  the  deep  water  above 
Red  Bridge  to  within  IJ  miles  of  the  head  of  navigation,  and  60  feet 
wide  and  of  the  same  depth  to  within  three-fourths  ot  a  mile  of  the 
same  point. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ruling  depth  of  about  6  feet  can  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtucket. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress.  Work 
of  dredging  was  commenced  on  August  8, 1891,  and  continued  to  Octo- 
ber 31,  by  which  70,000  yards  of  material  was  removed  from  the  narrow- 
est parts  of  the  channel.  Work  was  done  by  hired  labor  using  two 
Government  dredges  and  five  scows. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width 
of  100  feet  from  Bass  Rock  to  a  point  opposite  Grant  &'  Company's 
wharf,  and  to  deepen  the  channel  through  the  ledge  to  the  same  depth 
with  a  width  of  40  feet. 

It  is  proposed  to  extend  the  channel  towards  Pawtucket  by  dredg- 
ing and  to  commence  work  on  the  ledge. 

The  balance  available  will  be  applied  to  continuing  the  improvement 

July  1,1891,  balance  unexpended $18,547.98 

June  30, 1892,  amount  expended  daring  fiscal  year 17, 843. 10 

July  1, 1892,  balance  unexpended 704. 88 

July  1, 1892,  outetandinjjr  habili  ties 482. 20 

July  1, 1892,  balance  available 222.68 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

Amount  ayaUable  for  fiscal  year  ending  Juno  30,  1893 85,222.68 
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I  Amomit  (estimated)  required  for  completion  of  existing  project $202, 500. 00 

<  Sabmitted  in  conipliauce  with  requirements  of  sections  2  of  river  «nd 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  C  9.) 

10.  Providence  River  and  Narragansett  Bay^  Rhode  Island. — The  ob- 
ject of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for  for- 
eiprii  and  coastwifee  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "  The  Crook,"  the  available  low- water  depth  was  but  4J  feet. 
Between  1852  and  1873,  $56,500  was  appropriated  to  secure  first  9  and 
then  12  feet  depth  of  channel.    This  work  was  finished  in  1873. 

The  present  approved  project  of  1878,  modified  in  1882,  provides  for 
a  channel  25  feet  deep  and  300  feet  wide,  suitable  for  large  ocean  ves- 
sels, extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep 
water  of  Narragansett  Bay,  and  for  an  anchorage  ba-sin  between  Fox 
and  Field  Points,  300  feet  wide,  at  a  depth  of  25  feet  5  600  feet  wide,  at 
a  depth  of  20  feet;  725  feet  wide,  at  a  depth  of  18  feet;  940  feet  wide. 
at  a  depth  of  12  feet;  1,060  feet  wide,  at  a  depth  of  6  feet,  at  a  total 
cost,  as  estimated  in  1882,  of  $675,000. 

Five  hundred  and  sixty  thousand  dollars  was  appropriated  and 
$533,790.83  was  paid  out  on  this  work  up  to  June  30, 1891;  this  expen- 
diture resulting  in  the  completion  of  the  25-foot  channel  300  feet  wide, 
and  more  than  half  of  the  anchorage  basins. 

At  the  beginning  of  the  fiscal  year  work  under  contract  was  in  pro- 
gress and  was  continued  until  August  10,  by  which  over  87,000  cubic 
yards  of  material  was  removed  ftom  the  anchorage  basins. 

There  is  required  for  the  completion  of  the  existing  project  the  exca- 
vation of  the  remainder  of  the  anchorage  basin  between  the  head  of 
Sassafras  Point  Beach  and  Field  Point. 

The  balance  available  will  be  applied  to  the  continuation  of  the  work 
according  to  the  project. 

July  1,1891,  balance  unexpended $28,209.17 

June  20y  1892,  amount  expended  during  fiscal  year 26, 129. 67 

July  1, 1892,  balance  unexpended 79. 50 

July  ly  1892,  outstanding  liabilities 29.95 

July  1, 1892,  balance  available 49. 55 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amomit  available  for  fiscal  year  ending  June  30, 1893 50, 049. 55 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18Q6  and  1867. 

(See  Apx>endix  0  10.) 

11.  Removal  of  Chreen  Jacket  Shoal^  Providence  River ^  Rhode  Island. — 
This  shoal  is  in  that  part  of  Providence  Eiver  which  constitutes  the 
harbor  of  Providence.  It  lies  oflf  the  wharves,  on  the  south  jfront  of 
the  city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchor- 
age purposes,  covering  an  area  of  about  18  acres  between  the  15-foot 
curves,  and  about  30  acres  in  all. 

The  present  approved  project  of  1885  provides  for  the  removal  of  the 
entire  shoal  to  a  depth  of  25  feet  at  mean  low  water,  limiting  the  work 
by  lines  drawn  200  feet  from  the*harbor  lines,  at  a  total  cost,  as  esti- 
mated in  1885,  of  $112,346. 

Sev^ily-nine  thousand  two  hundred  and  fifty  dollars  was  appropri- 

Digitized  by  VjOOQ IC 


60     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

ated,  and  $64,996.56  was  paid  out  on  this  work  up  to  June  30, 1891; 
this  expenditure  resulting  in  the  excavation  of  an  area  of  about  13| 
acres  on  the  western  side  of  the  shoal  to  a  depth  of  25  feet  at  mean  low 
water,  making  an  imx)drtant  addition  to  the  anchorage  facilities  of 
Providence  Harbor. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

Work  of  (kedging  under  contract  was  commenced 'August  12  and 
continued  to  October  27,  by  which  about  4.4  acres  more  of  the  shoal 
were  removed. 

The  balance  available  will  be  applied  to  the  continuation  of  the  exca- 
cavation  of  the  shoal. 

July  1, 1891,  balance  unexpended $14,253.44 

June  30, 1892,  amount  expended  during  fiscal  year 14, 235. 36 

July  1, 1892,  balance  unexpended 18. 08 

July  1, 1892,  outstanding  liabilities 5. 90 

July  1, 1892,  balance  available 12.18 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10,012. 18 

(  Amount  (estimated)  required  for  completion  of  existing  project 23, 096. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  C  11.) 

12.  Oreenwich  Bay^  Rhode  Island. — Greenwich  Bay  is  an  arm  of 
Narragansett  Bay,  located  in  the  towns  of  Warwick  and  East  Green- 
wich, E.  I.  It  has  a  length  from  northwest  to  southeast  of  about  3j 
miles  and  an  average  width  of  1 J  miles. 

Tlie  channel  leadSig  to  the  town  of  East  Greenwich  was  deep  enough 
for  4;he  present  demands  of  commerce,  but  so  crooked  as  to  render  navi- 
gation difficult. 

The  present  approved  project  of  1885  provides  for  the  straightening 
and  widening  of  the  channel  by  the  removal  of  sand  bars  and  shoals, 
at  a  total  cost,  as  estimated  in  1888,  of  $2,000. 

Two  thousand  dollars  was  appropriated,  and  $1,896.08  was  paid  out 
on  this  work  up  to  June  30,  1891;  this  expenditure  resulting  in  the 
practical  completion  of  the  proposed  work,  by  cutting  off  the  bar  ex- 
tending out  from  Long  Point  about  210  feet  and  widening  the  channel 
for  a  distance  of  about  500  feet. 

Nothing  but  minor  office  work  has  been  done  during  the  past  year. 
Nothing  further  is  needed. 

July  1,  18917 balance  unexpended $103.93 

June  30,  1892,  amount  expended  during  fiscal  year 103. 60 

July  1,  1892,  balance  unexpended : .82 

July  1,  1892,  outstandiug  liabilities .32 

(See  Appendix  C  12.) 

13,  Cove  and  water  way  near  Coaster  Harbor  Island^  Rhode  Island. — 
This  cove  is  situated  in  the  nortbwe^stern  part  of  the  city  of  Newport, 
E.  I.,  near  the  southeastem  extremity  of  Coaster  Harbor  Island, 
which  is  occupied  by  the  U.  S.  Navy  as  a  training  station.  A  cause- 
way connecting  Coaster  Harbor  Island  with  Rhode  Island  forms  the 
northern  boundary  of  the  cove  and  separates  it  fiom  the  water  way 
above.  This  causeway,  having  but  one  small  opening,  has  cheeked  the 
flow  of  water  around  the  island  and  caused  deposits,  so  filling  the 
watw  way  as  to  cause  it  to  give  forth  unhealthy  and  disagreeable  odors. 
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The  present  approved  project  of  1889  proposes  to  dredge  the  cove  to 
the  necessary  depth  and  to  increase  the  flow  of  water  by  larger  open- 
ings in  the  causeway,  at  a  t<^>tal  cost,  as  estimated  in  1889,  of  $5,500. 

Five  thousand  five  hundred  dollars  was  appropriated,  and  $2,206.97 
was  paid  out  on  this  work  up  to  June  30, 1891 ;  this  expenditure  re- 
sulting in  the  completion  of  the  dredging  in  the  cove  and  the  construc- 
tion of  four  small  bridge  trusses. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Work  was  resumed  on  June  17, 1892,  on  the  cuttiagof  openings  through 
the  causeway,  but  this  work  was  stopped  on  the  20th  to  wait  the  com- 
pletion of  certain  work  on  the  Naval  War  College  at  this  place,  which 
work  required  a  free  passage  over  the  causeway  during  June  and  July. 

The  bridges  are  framed,  and  ready  to  put  in  position  in  a  short  tiuie. 

To  complete  the  existing  project  it  is  only  necessary  to  cut  the  cause- 
way and  erect  the  bridges. 

July  1;  1891,  balance  onexpeDded $3, 233. 03 

June  30, 1892y  amount  ezpendod  during  fiscal  year 1,233.94 

July  1, 1892,  balance  unexpended 1, 999. 09 

July  1, 1892,  outstanding  Uabilities 186.65 

July  1, 1892,  balance  available 1 1,812.44 

(See  Appendix  0  13.) 

14,  Neicport  HarboTj  Rhode  Island. — This  harbor  is  at  the  main  en- 
trance to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

Between  1873  and  1875  $28,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.    This  work  was  completed  in  1876. 

The  present  approved  project  of  1880,  as  modified  in  1882,  1883,  and 
1884,  provided  for  work  as  follows: 

Deepening  the  south  entrance  to  15  feet  at  mean  low  water  and  wid- 
enmg  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet,  and  by  the  excavation  of  a  channel  750  feet  wide 
and  15  feet  deep  at  mean  low  water  around  and  to  the  eastward  of  this 
dolphin ;  deepening  to  13  feet  at  mean  low  water  the  area  included  be- 
tween the  13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest 
comer  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  harbor  line 
on  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf 
OB  the  north;  deepening  to  10  feet  at  mean  low  water  the  area  north- 
west of  a  line  drawn  from  Lime  Rock  through  the  spindle  which  is  in 
thesoutheast  part  of  the  harbor,  and  excavating  a  channel  10  feet  deep 
at  mean  low  water  along  and  outside  the  harbor  line  vsouth  to  a  point 
opposite  the  gas  company's  wharf;  and  the  construction  of  jetties  on 
the  western  shore  of  Goat  Island,  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  entrance  of  the  harbor,  at  a  total  cost,  as  estimated  in 
1884,  of  $132,000. 

One  hundred  and  four,  thousand  five  hundred  dollars  was  appropri- 
ated and  $103,164.12  wa«  paid  out  on  this  work  up  to  June  30, 1891; 
this  expenditure  giving  results  as  follows : 

The  13-foot  anchorage  area  has  been  completed.    The  channel  a>ionjr 
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and' outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's 
wharf  and  the  15-foot  channel  750  feet  wide  around  and  to  the  east- 
ward of  the  dolphin  on  Goat  Island  Spit,  has  also  been  completed.  The 
increase  of  width  to  be  made  between  the  15foot  curves-at  the  south- 
ern entrance  by  dredging  in  the  spit  south  of  Goat  Island  had  been 
completed.  The  berth  for  vessels  at  the  quartermaster's  wharf  at  Fort 
Adams  had  been  deepened  to  10  feet  at  mean  low  water,  and  the  littoral 
sand  from  the  outside  of  Goat  Island  had  been  stopped  for  the  i>resent 
from  washing  into  the  channel  at  the  southern  entiance  of  the  harbor 
by  the  construction  of  a  jetty  on  the  west  side  of  the  island.  The  south- 
ern entrance  is  completed  tor  vessels  of  15  feet^draft,  and  of  the  total 
area  to  be  dredged  within  the  harbor  (about  90  acres)  about  ^  acres 
had  been  completed. 

Fo  dredging  was  done  during  the  last  fiscal  year  for  want  of  fiinds. 

The  river  and  harbor  act  of  1892,  having  extended  the  work  of  this 
improvement  to  include  the  removal  of  Goat  Island  Spit  at  the  south- 
ern entrance  to  the  harbor,  and  the  cost  of  this  new  work  having  beea 
estimated  at  $24,200,  the  cost  of  the  entire  present  project  will  be 
thereby  increased  to  a  total  of  $156,200. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  remainder  of  the  narrow  strip  along  the  western  edge  of  the  15- 
foot  channel  north  of  the  dolphin,  the  removal  of  Goat  Island  Spit  to 
15  feet  depth,  and  the  excavation  of  the  10-foot  anchorage  area;  also 
the  building  of  additional  jetties  outside  of  Goat  Island  whenever  they 
may  be  required  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the 
harbor  entrance. 

The  balance  available  is  to  be  applied  to  continuing  the  improve- 
ment. 

July  1, 1891,  balance  unexpended $1, 315. 88 

June  30, 1892,  amount  expended  during  fiscal  year - 1, 313. 68 

July  1, 1892,  balance  unexpended 2. 20 

July  1, 1892,  outstanding  liabilities .33 

July  1, 1892,  balance  available 1. 87 

Amount  appropriated  by  act  approved  July  13, 1892  .  ^ 25, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30, 1893 25, 001. 87 

(  Amount  (estimated)  required  for  completion  of  existing  project 26, 700. 00 

<  Submitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  C  14.) 

15.  Harbor  of  refuge  at  Point  Judith^  Rhode  Island, — Point  Judith  is 
the  southeastern  extremity  of  South  Kingston,  E.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly  direction 
about  1 J  miles  west  of  the  Point. 

The  present  approved  project  of  1889  provides  for  a  harbor  of  refuge 
for  passing  vessels  by  the  construction  of  riprap  breakwaters  on  Squid 
Ledge  and  between  the  southern  extremity  of  this  ledge  and  Point 
Judith,  at  a  total  cost,  as  estimated  in  1889,  of  $1,250,000. 

Seventy-five  thousand  dollars  was  appropriated  and  $'-*4,671.15  was 
paid  out  on  this  work  up  to  June  30,  (891;  this  expenditure  resulting 
in  the  opening  up  of  quarries,  building  of  special  plant,  and  the  com- 
mencement of  the  breakwater  itself. 

A  beacon  has  been  established  on  the  outer  end  of  Squid  Ledge,  and 
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the  constraction  of  the  two  arms  extending  one  to  the  north  and  the 
other  to  the  east  of  this  point  eommeiiced. 

During  the  fiscal  year  work  was  carried  on  in  the  field  from  July  1  to 
November  20,  by  which  the  center  of  the  breakwater  was  raised  to  low- 
water  level  and  extended  outward  along  both  arms,  and  the  Govern- 
meut  plant  mach  increased  and  improved. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
asked  for  to  continuing:  the  construction  of  the  breakwater. 

July  1, 1891, balance  unexpended $50,328.85 

June  90^  189^,  amount  expended  during  fiscal  year iS,  578. 59 

July  1^  1892,  balance  unexpended 1,750.26 

July  1,1892,  outstanding  habmties 1,135.34 

July  1, 1892,  balance  ayailable 614.92 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 75, 614. 92 


Amount  (estimated)  reouired  for  completion  of  existing  project 1, 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enuiDg  Juue30, 

1894 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  O  15.) 

16.  Harbor  of  refuge  at  Block  Island,  Rhode  Island. — This  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Islaud  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  tiie  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

Between  1870  and  1876,  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium-draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882,  $25,000  was  appropriated  for  an  inner 
basin  and  the  protection  of  the  shore  next  the  breakwater,  this  work 
being  completed  in  1884.  In  1884,  $15,000  was  appropriated  for  addi- 
tions to  the  old  breakwater,  this  money  being  so  spent  in  1884-'85. 

The  present  approved  project  of  1884,  as  modified  in  1888,  provided 
for  a  harbor  of  refuge  on  the  eastern  side  of  the  islaud,  consisting  of 
an  inner  harbor  or  basin  for  small  vessels  and  an  exterior  for  large 
ones.  This  basin  was  to  be  about  950  feet  square  and  completely  in- 
closed, with  the  exception  of  an  opening  100  feet  wide,  at  a  total  cost, 
as  estimated  in  1885,  of  $75,000.  The  exterior  harbor  is  made  by  the 
old  riprap  breakwater. 

Fif^  thousand  dollars  was  appropriated,  and  $40,554.97  was  paid 
out  on  this  work  up  to  June  30, 1891^  this  expenditure  giving  results 
as  f(dIow8: 

The  filling  of  the  gap  in  the  main  breakwater  had  been  completed. 

The  timber  jetty,  tilled  with  stone,  forming  the  shore  end  of  the  west- 
ern wall  of  the  enlarged  inner  harbor  had  been  commenced;  the  noith 
wall  had  been  commenced,  and  about  140  feet  of  the  wall  west  of  the 
opening  into  the  harbor  had  been  built  to  the  level  of  mean  high  water. 

The  shoal  west  of  the  breakwater  had  been  dredged  to  a  depth  of  9 
feet  from  the  steamboat  wharf  to  within  100  feet  of  the  north  wall. 

During  the  fiscal  year  work  was  continued  from  July  I  to  October 
17,  by  which  all  the  walls  oi  the  inner  harbor  had  been  buUt  to  partial 
height. 
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The  balance  ou  liand  will  be  applied  to  the  coutiiiuatioii  of  the  work 
under  the  existing  project. 

July  1, 1891,  balance  unexpended $9,445.03 

June  30, 1892,  amount  expended  during  fiscal  year 9, 331. 06 

July  1, 1892,  balance  unexpended 113. 97 

July  1, 1892,  outstanding  liabilitie« 91.98 

July  1, 1892,  balance  available 21.99 

Amount  appropriated  by  act  approved  July  13, 1892 24, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 24, 021. 99 

(See  Appendix  C  16.) 

17.  Paiccatuck  River,  Rhods  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  River  extends  from  the  town  of  Westerly  to 
Little  Narragansett  Bay,  and  the  object  of  the  improvement  is  to 
deepen  and  widen  this  channel. 

Before  improvement,  the  channel  was  crooked  and  obstructed  by 
numerous  shoals,  on  some  of  which  there  was  but  IJ  feet  of  water  at 
mean  low  water. 

Between  1871  and  1876  $50,000  was  appropriated  for  the  excavation 
of  a  channel  5  J  feet  deep  at  mean  low  water  and  75  feet  wide  below  the 
wl^arves  and  from  35  to  40  feet  wide  between  the  upper  and  lower 
wharves,  this  work  being  completed  in  1876.  The  present  approved 
project  of  1885  contemplates  the  further  widening  of  the  channel  to  100 
feet  below  the  wharves  and  by  an  additional  width  of  two  cuts  of  an 
ordinary  dredging  machine,  or  about  40  feet,  between  the  lower  and 
upper  wharves;  also  the  deepening  of  the  entire  channel  to  8  feet  at 
mean  low  water,  at  a  total  cost,  as  estimated  in  1885,  of  $38,600. 

Thirty-eight  thousand  dollars  was  appropriated  and  $27,765.31  was 
paid  out  on  this  work  up  to  June  30,  1891;  this  expenditure  resulting 
in  the  completion  of  the  channel  from  the  deep  water  opposite  the  vil- 
lage of  Lottery  to  within  about  a  half  of  a  mile  of  the  city  wharves, 
and  the  removal  to  a  depth  of  8  feet  at  mean  low  water  of  ledges  at 
Certain  Draw  Point  and  Pawcatuck  Rock.  The  removal  of  this  rock, 
done  in  1889,  to  an  extent  of  about  3,400  terns  and  costing  about  $3,800, 
was  an  item  not  foreseen  and  not  provided  for  in  the  original  estimate ; 
and  consequently  this  same  amount,  $3,800,  should  now  be  added  to 
tjie  original  estimate  of  1885,  raising  it  to  $42,400  in  order  to  secure  the 
entire  amount  of  dredging  originally  estimated  for. 

During  the  year  work  was  commenced  on  Novembers  and  continued 
to  December  18,  again  commenced  June  7  and  continued  to  June  17,  by 
which  over  25,000  cubic  yards  of  material  were  dredged  fh)m  the  chan- 
nel, extending  the  full  channel  to  within  a  quarter  of  a  mile  of  the  city. 

The  balance  available  will  be  applied  to  the  extension  of  the  channel 
according  to  the  project. 

July  1, 1891,  balance  unexpended $10, 834. 69 

June  30,  1892,  amount  expended  during  fiscal  year 10, 080. 76 

July  1,  1892,  balance  unexpended 753.94 

July  1,  1892,  outstanding  liabilities 595.91 

July  1,1892,  balance  available 158.03 

Amount  appropriated  by  act  approved  July  13,  1892 3, 800. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 958.  OS 

{See  Appendix  0  170 
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18.  Harbor  of  refuge  at  Stonington^  Connecticut — Stonington  Har- 
bor lias  on  the  north  side  of  the  eastern  entrance  £rom  the  ocean  into 
Long  Island  Sonnd,  and  its  breakwaters  are  for  the  purpose  of  mt^king 
the  harbor  a  harbor  of  refiige  for  vessels  entering  and  leaving  this 
eastern  entrance  of  the  Soond.  Stonington  Harbor  originally  was 
au  open  bay  unprotected  ^from  southerly  storms  and  obs^cted  by  a 
shoal  having  a  low-water  depth  of  but  6  feet  at  the  shoalest  part.  Be- 
tween 1827  and  1831  about  f  37,000  was  spent  in  constructing  piers  or 
breakwaters  in  the  inner  harbor  for  the  protection  of  the  general  bar* 
borage.  Between  1871  and  1873  $46,166  was  appropriated  for  a  survey 
of  the  hai'bor  and  for  dredging  the  harbor  to  12  feet  depth;  this  work 
being  finished  in  1875.  Between  1875  and  1879  $112,500  was  appropri- 
ated tor  the  construction  of  a  western  breakwater  about  2,000  feet  long, 
extending  to  18  feet  depth  of  water,  and  for  dredging  the  harborage  to 
12  feet  depth  inside  this  breakwater ;  this  work  being  completed  in  1880. 

The  present  approved  project  of  1880,  as  modified  in  1882,  provides 
for  the  construction  of  a  siniilar  eastern  breakwater  at  a  total  cost,*  as 
estimated  in  1882,  of  $143,0(K).  The  extent  of  the  western  end  of  the 
eastern  breakwater  has  not  yet  been  fully  determined. 

One  hundred  and  thirty  thousand  five  hundred  dollars  was  appro- 
priated, and  $127;299.80  was  paid  out  on  this  work  up  to  June  30, 1891; 
this  expenditure  recmlting  in  the  extension  of  this  eastern  breakwater 
to  a  total  length  of  2,377  feet. 

The  balance  on  hand  will  be  expended  in  extending  the  eastern  break- 
water farther  to  the  westward. 

July  1,  1891,  balance  unexpended $3,200.20 

June  30,  1892,  amount  expended  during  fiscal  year 3, 161 .  62 

July  1, 1892,  balance  unexpended 38.58 

July  1, 1892,  outstanding  liabilities 30.46 

July,  1,1892,  balance  available 8.12 

Amount  appropriated  by  act  approved  July  13, 1892 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 508. 12 

(See  Appendix  0  18.) 

19.  B^noving  sunken  vessels  or  craft  obstructing  or  end<ingering  navi- 
gation,—  Wreck  of  schooner  WeybosseU — From  the  wreck  of  this  vessel, 
whose  removal  was  completed  in  June,  1891,  the  recovered  property- 
was  sold  for  $120  at  public  auction  in  July,  1891,  and  the  proceeds  cov- 
ered into  the  Treasury. 

Wreck  of  schooner  Lucy  Jones. — ^This  vessel,  loaded  with  brimstone, 
was  sunk  by  collision  in  February,  1892,  near  the  Cross  Kip  Light-ship 
in  eastern  Nantucket  Sound.  Her  spars  and  rigging  were  in  February 
and  March  removed  to  60  teet  depth  below  low  water. 

Wreck  of  schooner  Allie  Oakes. — ^This  vessel,  loaded  with  lime,  foun- 
dered in  August,  1891,  near  Hyannis  Breakwater,  northern  Nantucket 
Sound;  and  her  wreck  was  removed  by  contract  completed  November 
17, 1891. 

Wreck  of  schooner  Andreto  J.  York. — ^This  vessel,  loaded  with  paving 
stone^  was  sunk  by  collision  in  September,  1891,  about  7  miles  north- 
west from  Nantucket  Light;  and  her  wreck  was  removed  by  contract 
completed  January  29, 1G91. 

Wreck  of  schooner  Mary  E.  Oliver. — ^This  vessel,  loaded  with  feldspar 
rock,  foundered  in  October,  1891,  near  Vineyard  Haven  Harbor,  south 
em  Nantucket  Sound;  and  her  wreok  was  removed  by  contract  com- 
pleted April  20,  1892.    The  property  recoveied  from  the  wreck  was 
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sold  for  $304.75  at  public  auction  in  May,  and  the  proceeds  covered 
into  the  Treasury. 

Wrecic  of  schooner  Python. — ^This  vessel,  loaded  with  marble  dust, 
was  sunk  by  collision  in  September,  1891,  near  the' bell  buoy  on  Pol- 
lock Bip,  eastern  entrance  to  Nantucket  Sound;  and  her  wreck  was 
removed  by  contract  completed  April  7jjl892,  « 

Wreck  of  schooner  Edith  T.  Oandy. — ^This  vessel,  loaded  with  paving 
blocks,  foundered  in  October,  1891,  about  2  miles  southwest  of  Shovel- 
fiil  Light- vessel,  eastern  Kan  tucket  Sound;  and  hdr  wreck  was  re- 
moved by  contract  completed  June  9, 1892. 

Wreck  of  schooner  Florence  Nowell, — ^This  vessel,  loaded  with  paving 
stone,  was  sunk  by  collision  in  October,  1891,  near  Pollock  Eip  Light- 
ship, eastern  entrance  to  Nantucket  Sound;  and  her  wreck  was  re- 
moved by  contract  completed  April  20, 1892. 

Wreck  of  schooner  J.  B,  Woodbury. — ^This  vessel,  wrecked  in  about 
1875,  was  reported  in  April,  1892,  as  lying  about  2  miles  south  of  the 
life-saving  station  at  Monomoy,  and  as  endangering  the  safety  of  the 
life-saving  boats  and  other  craft.  The  wreck  has  been  advertised,  and 
bids  have  been  solicited  for  its  removal. 

Wreck  of  schooner  Bertha  J.  Fellows. — ^This  vessel,  wrecked  in  about 
1886,  was  reported  in  April,  1892,  as  lying  about  three-quarters  of  a 
mile  north  of  the  life-saving  station  at  ]Vionomoy,  and  as  endangering 
the  safety  of  the  Hfe-saving  boats  and  other  craft.  The  wreck  has  been 
advertised,  and  bids  have  been  solicited  for  its  removal. 

(See  Appendix  C  19.) 

EXAMINATIONS  AND    SURVEYS,  MADE    IN    (COMPLIANCE  WITH  PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19, 1890. 

The  required  p^el^ninary  examinations  of  the  following  looalities 
were  made  by  the  local  engineer  in  charge.  Major  LiVermore,  and  re- 
ports thereon  submitted  through  Col.  Henry  L.  Abbot,  Corps  of  Engi- 
neers, Division  Engineer,  Northeast  Division.  It  is  the  opinion  of 
Major  Livermore,  and  of  the  division  engineer,  based  upon  the  facts 
and  reasons  given,  that  these  localities  are  worthy  of  impix)vement. 
Tlie  conclusions  of  these  officers  being  concurred  in  by  me.  Major  Liv- 
ermore was  charged  with  and  has  completed  their  survey  and  submitted 
reports  thereon.  Tlie  reports  were  transmitted  to  Congress  and  printed 
as  executive  documents  of  the  Fifty-second  Congress,  first  session. 

1.  Meneinsha  Bight,  Massachvsetts^  an  outlet  into  Vineyard  Sound, 
on  the  north  shore  of  the  island  of  Marthas  Vineyard,  tcith  a  view  of 
preventing  the  closing  of  said  inlet. — ^The  improvement  desired  at  this 
locality  is  the  formation  of  a  harbor  of  refuge  for  light-draft  vessels  by 
the  constniction  of  jetties  and  shore  protection,  estimated  to  cost 
$25,000.  While  this  locality  is  regarded  by  Major  Livermore  and  Col- 
onel Abbot  as  worthy  of  improvement,  it  is  the  opinion  of  these  oflScers 
that  in  view  of  the  difficulty  of  maintaining  the  improvement  and  of 
its  large  cost  the  demands  of  commerce  do  not  justify  the  work  being 
undertaken  at  the  present  time.  Printed  as  House  Ex.  Doc.  No.  60. 
(See  also  Api>endix  C  20.) 

2.  Canapitsit  Channel,  Massachusetts,  between  the  island  of  Cuttyhunk 
and  Nashawena  {Neshawana),  with  a  view  of  deepening  the  same  and 
clearing  the  channel  from  obstructions  to  navigation. — ^The  improve- 
ment proposed  contemplates  removing  bowlders  and  dredging  in  the 
channel  to  a  depth  of  6  feet  at  mean  low  tide.  The  cost  of  this  work 
is  estimated  at  $4,800.  It  will  also  be  necessary  to  place  a  beacon  on 
the  rocks  lying  in  12  feet  of  water  to  the  south  of  the  chamioL  Printed 
as  House  Ex.  Doc,  No.  59.    (See  also  Appendix  C  21,)      ^  t 
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nCPBOVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONO  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK,  AND  ON  SOUTHERN  SHORE  OF  LONG 
ISLAND,  NEW  YORK^ 

Officer  in  charge,  CoL  D.  C.  Houston,  Corps  of  Engineers. 

1.  Mystic  River ^  Connecticut. — ^This  is  a  tidal  river  about  4  miles  in 
length,  extending  northward  from  Fishers  Island  .Sound.  Its  natural 
depth  for  the  lower  2  miles  was  15  feet  or  more  at  low  tide,  in  a  very 
crooked  and  narrow  channel;  thence  for  a  mile  farther,  to  the  village 
of  Mystic,  the  depth  shoaled  to  about  9  feet. 

Above  Mystic  there  has  been  little  navigation.  In  1888  an  exami- 
nation of  the  river  was  made,  and  subsequently  a  project  was  adopted 
for  dredging  to  carry  the  depth  of  15  feet  at  mean  low  water,  with 
width  of  100  feet  up  to  the  highway  bridge,  and  to  widen  five  bends  in 
the  stream,  at  an  estimated  cost  of  $30,(K)0. 

Up  to  July  1,  1891,  $1,644.33  had  been  expended  in  dredging  to 
deepen  the  channel  near  Mystic;  this  was  the  first  work  done,  and  the 
improvement  was  not  then  sufficiently  advanced  to  affect  navigation 
or  conmierce. 

I>aring  the  past  fiscal  year  the  channel  was  deepened  to  15  feet  at 
and  near  Mystic,  making  an  available  depth  of  15  feet  at  mean  low 
water  up  to  the  viUage  wharves,  where  the  previous  depth  has  been 
about  9  feet;  and  the  sharp  turn  at  the  mouth  of  the  stream  was  wid- 
ened by  firom  25  to  75  feet. 

The  total  amount  appropriated  for  improving  Mystic  Eiver  is  $20,- 
000. 

Future  appropriations  will  be  ai>plied  to  dredging  in  accordance 
with  the  project. 

July  '1, 1891,  balance  unexpended $8, 355. 67 

Jane  30, 18SK2,  amount  expended  daring  fiscal  year 8, 13().  07 

Joly  1, 1892,  balance  unexpended 225. 60 

Amount  appropriated  by  act  approTed  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 225. 60 

C  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  Thames  River ^  Connecticut — This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwich  15  miles  south  to  Long  Island  Sound.  For 
11  miles  above  its  mouth  the  depth  ranges  from  13  to  80  feet. 

Until  1889  improvements  were  confined  to  a  stretch  of  3^  miles  below 
Norwich,  in  which  the  most  troublesome  bars  lay.  In  1829  the  channel 
depth  over  these  bars  was  about  6  feet  at  mean  low  water. 

In  1836  a  project  was  adopted  for  making  the  channel  100  feet  wide 
and  14  feet  deep  at  mean  high  water  (11  feet  at  low  water),  by  dredg- 
mg  and  by  building  piers. 

In  1878  a  channel  14  feet  deep  at  low  water  was  projected,  and  in 
1882  a  modification  was  adopted  providing  for  a  channel  200  feet  wide 
»id  14  feet  deep  at  mean  low  water,  to  be  obtained  by  dredgiug  and  by 
building  five  dikes  or  training  walls  along  the  outer  sides  of  the  chan- 
nel curves.  The  estimated  cost  was  $208,080,  and  a  balance  of  820,(M)0 
jfrom  previous  appropriations  was  then  available.  In  1888  the  project 
was  extended  to  include  making  16  feet  depth  as  far  up  as  Allyu  Point, 


Digitized  by  VjOOQIC 


68  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

and  14  feet  from  there  to  Easter  Point  at  an  additional  cost  of  $40,000. 

Up  to  July  1, 1891,  three  of  the  proposed  dikes  had  been  completed, 
and  the  fourth  nearly  so;  and  the  channel  had  an  available  depth  from 
^Norwich  to  Easter  Point  (3^  miles)  of  nearly  12  feet,  with  width  of  75 
feet  or  over;  from  Easter  Point  to  Allyn  Point,  14  feet  depth  with  175 
feet  width;  below  Allyn  Point,  16  feet  depth  with  200  feet  width.  At 
extreme  h^h  water  the  depth  was  sufficient  for  the  commerce  of  the 
river,  but  the  channel  was  too  narrow  for  convenience  and  safety. 

During  the  past  fiscal,  year  the  channel  for  2  miles  above  Fort  Point 
(about  3  miles  below  Norwidi)  was  made  fully  12  feet  deep,  and  widened 
to  100  and  125  feet;  from  Fort  Point  to  Easter  Point  (about  a  half 
mile)  it  was  deepened  to  14  feet  at  mean  low  water,  iBcilitating  naviga- 
tion of  the  upper  part  of  the  river. 

Future  appropriations  will  be  applied  to  dredging  and,  if  necessary^ 
to  repair  and  extension  of  the  dikes. 

July  1, 1891,  balance  unexpended $28,901.78 

JnneSOy  1892,  amount  expended  during  fiscal  year 24,360.83 

July  1,  1892,  balance  unexpended 4,540.95 

Amount  appropriated  by  act  approved  July  13,  1892 '. *  30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 34, 540.95 

(  Amount  (estimuted)  required  for  completion  of  existing  project. .  .^ . . .    55, 600. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  2.) 

3.  Connecticut  Biver^  Massachusetts  and  Connecticut — Above  Hart- 
ford.— ^Prom  Holyoke,  Mass.,  3i  miles  above  Hartford,  down  to  Enfield 
FaUs  or  Bapids,  a  distance  of  18  miles^  there  is  a  fair  channel  4  to  5 
feet  deep. 

Enfield  Sapids  extends  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Rapids  to  Ha,rt- 
ford,  a  distance  of  11  miles,  the  river  bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water. 

Several  years-  ago  the  Connecticut  River  Company  constructed  a 
'  small  canal  around  Enfield  Rapids,  through  which  boats  of  3  feet  draft 
and  80  feet  length  can  pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
dredging  at  Barbers  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitted  for  construction  of  a  canal  8  feot  deep  around 
Enfield  Rapids.  These  estimates  were  revised  in  1880.  The  estimated 
cost  of  the  canal  was  $1,322,805.  It  was  not  considered  advisable  to 
commence  construction  with  a  less  sum  than  $450,000,  which  has  not 
yet  been  appropriated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  has  been  appro- 
priated for  this  partof  the  river,  of  which  $91,059.70  has  been  expended. 
All  the  work  done  has  been  dredging,  and  the  construction  and  repair 
of  7  wing  dams. 

No  work  was  done  during  the  past  fiscal  year. 

The  last  ajjpropriation  for  this  part  of  the  river  was  made  in  1880, 
and  the  last  work  done  was  repair  of  wing  dams  in  1886.  Ex<!ept  the 
fixing  and  defining  of  the  channel  by  wing  dams,  the  results  of  the 
improvement  so  far  made  have  not  been  permanent. 

The  funds  on  hand  from  previous  appropriations  are  suflicicnt  for 

*  Of  which  $10,000  may  bo  expended  iu  improvement  of  8haw8  Cove,  Now  London 
Harbor. 
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such  repairs  and  temporary  improvement  as  may  be  needed  during 
the  ensuing  fiscal  y^r^  no  other  work  is  at  present  contemplated. 

Julvl,  1891,  balance  unexpended $8,940.30 

Jnly  1,  1892,  balance  nnexpended 8,940.30 

Conn€cti4:ut  Biv^^  below  Hartford. — ^Between  Hartford  and  Long 
Island  Sound,  a  distance  of  50  miles  by  course  of  cbannel,  the  depth  on 
the  bars  was  formerly  5  feet  at  low  water,  the  worst  places  being  be- 
tween Hartford  and  Middletown^  a  distance  of  19^  miles,  and  at  Say- 
brook  Bar  at  the  mouth  of  the  river.  Dredging  was  carried  on  and 
small  wing  dams  were  constructed  by  private  parties,  and  by  a  State 
corporation  up  te  1868,  with  no  permanent  benefit. 

In  1868  a  project  for  improvement  by  the  United  States  was  sub- 
mitted, under  which  a  pile  dike  was  built  at  Hartford,  and  annual 
dredging  done  on  the  bars  below  Hartford,  until  1883. 

In  1873  a  project  for  the  construction  of  three  jetties  on  Saybrook 
Bar  was  adopted.  Two  of  these  have  been  built;  the  third  will  prob- 
ably not  be  required. 

In  1880  a  project  for  permanent  improvement  of  six  of  the  worst  bars 
between  Hartford  and  Middletown  was  adopted;  it  contemplated  build- 
ing riprap  wing  dams,  rectifying  the  banks,  and  prot^ecting  the  caving 
banks  by  mattresses,  at  a  total  estimated  cost  of  $330,^7.  It  was 
afterwards  found  necessary  te  extend  the  project  te  include  annual 
dredging  at  these  and  other  bars,  and  the  extension  and  repair  of  the 
Saybrook  jetties. 

Two  of  the  contemplated  works  have  been  built,  a  training  wall  at 
Hartford  Bar,  and  a  wing  dam  at  Glastenbury  Bar,  theii-  totsd  cost  be- 
ing $40,715.34*  In  addition  te  the  work  included  in  the  estimate  of 
$330,487,  the  east  and  west  jetties  at  Saybrook  have  been  extended 
and  repaired,  and  a  channel  130  feet  wide  and  12  feet  deep  has  been 
dredged  between  them,  and  from  $5,000  te  $10,000  has  been  annually 
expended  in  dredging  to  maintain  a  depth  of  9  feet  on  the  bars  between 
Hartford  and  Saybrook. 

Experience  has  shown  that  on  account  of  the  frequency  and  height 
of  freshets  in  this  river  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  desired  depth,  or  even  to  materially 
reduce  the  amount  of  dredging  annually  required.  Therefore,  in 
December,  1887,  a  new  project  was  adopted,  confining  fiiture  opera- 
tions to  the  completion  of  the  Saybrook  jetties  to  a  height  of  5  feet 
above  high  water  with  a  top  width  of  6  feet,  and  widening  the  channel 
between  the  jetties  to  400  feet  with  a  depth  of  12  feet  at  mean  low 
water,  at  an  estimated  cost  of  $80,000,  with  annual  dredging  to  main- 
tain a  9-foot  channel  between  Hartford  and  Long  Island  Sound,  at  an 
average  cost  of  $10,000  per  year. 

In  1890  an  extension  of  the  project  was  adopted  to  provide  for  rais- 
ing the  Hartford  Dike  to  about  15  feet  above  low- water  level,  at  an  ad- 
ditional estimated  cost  of  $50,000. 

Up  to  July  1, 1891,  riprap  dikes  had  been  built  at  Hartford  and 
Glastonbury  Bars,  two  riprap  jetties  at  Saybrook  Bar,  at  the  river's 
mouth,  a  channel  130  feet  wide  and  12  feet  deep  had  been  dredged 
through  Saybrook  Bar,  and  channels  of  9  feet  depth  had  been  made, 
and  as  far  as  practicable  maintained  by  annual  dredging. 

The  Hartford  Dike  and  jetties  at  Saybrook  are  in  good  condition ; 
the  jetties  have  secured  the  permanency  of  the  entrance  channel,  and 
the  dike  has  partly  secured  the  channel  at  Hartford  Bar;  the  Glaston- 
bury Dike  is  mostly  covered  by  sand.  The  channel  at  tiie  entrance  re- 
tains nearly  full  width  and  depth. 
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During  the  past  fiscal  year  dredging  was  done  as  far  as  the  funds 
would  a^nit  of  to  maintain  navigable  channels  in  the  river;  the  bars 
were  all  deepened  during  the  summer  of  1891.  No  public  improvement 
has  been  made  since  the  spring  freshets  of  1892,  and  the  depth  on 
many  of  the  river  bars  is  now  less  than  required. 

Future  appropriations  will  be  applied  to  the  maintenance  of  the 
9-foot  channels,  necessary  for  navigation  of  the  river,  to  raisin  g  the  Hart- 
ford Dike,  and  completing  the  Saybrook  jetties,  and  to  widening  the 
channel  at  Saybrook  Bar. 

July  1) ISSl^balance  unexpended $11,274.67 

June  SO,  l$y2,  amount  expended  during  fiscal  year 10, 888. 61 

July  1, 1892,  balance  unexpended 386.06 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000, 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 20, 386.06 

i  Amount  (estimated)  required  for  completion  of  existing  project 110, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  . 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  3.) 

4.  J)u<ik  Island.  Harbor^  Oonnectimit, — This  harbor  is  a  broad  bay  on 
the  north  side  of  Long  Island  Sound,  about  midway  between  the  liar- 
bors  of  New*  Haven  and  New  London,  a  distance  of  46  miles  in  the 
widest  part  of  the  Sound,  where  there  is  no  sufficient  harbor  of  refuge 
for  general  commerce.  Duck  Island  Harbor  is  large  enough  for  such 
use,  but  is  naturally  unprotected  from  storms  from  any  southerly  quar- 
ter. 

By  order  of  Congress  examinations  of  this  harbor  were  made  in  1883 
and  1886,  and  subsequently  a  project  was  adopted  for  making  it  a  har- 
bor of  refuge  by  constrticting  three  riprap  breakwaters,  the  west  one 
extending  westerly  from  Duck  Island,  the  middle  one  extending  north- 
easterly from  Duck  Island,  and  the  east  one  extending  southwesterly, 
from  Menunketesuck  Point  to  the  east  limit  of  the  harbor.  The  total 
length  of  these  breakwaters  was  to  be  5,880  feet  and  their  estimated 
cost  is  $463,540. 

Work  under  this  project  was  begun  in  May,  1891,  and  July  1, 1891; 
270  linear  feet  of  the  west  breakwater  had  been  built;  the  length  was 
not  sufficient  to  afford  any  appreciable  shelter. 

During  the  past  fiscal  year  the  west  breakwater  was  extended  676  ^ 
feet,  making  its  total  length  946  feet,  from  the  west  side  of  Duck  Island 
to  a  depth  of  15  feet  at  mean  low  water. 

The  breakwater  and  island  together  afford  a  limited  shelter,  which  is 
occasionally  used  by  vessels  in  storms. 

The  total  amount  appropriated  for  this  improvement  is  $60,000. 

It  is  proposed  to  continue  breakwater  construction  under  future  ap- 
propriations. 

July  1,  1891,  babiDce  unexpended $24, 180.98 

June  30,  189i2,  amount  expended  during  fiscal  year 22, 865. 88 

July  1,  1892,  balance  unexpended 1,315.10 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

Amount  avai lable  for  fiscal  year  ending  June  30,  1893 36, 315. 10 

i  Amount  (estimated)  required  for  completion  of  existing  project 408, 540. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(       harbor  act«  of  1866  and  1867. 

(See  Appendix  D  4.) 
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5.  Clinton  Harbor,  Connecticut, — This  harbor  is  10  miles  west  of  the 
mouth  of  the  Comiecticut  River.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach,  through  which  a  J[)reiich  was  made  about  the  year 
1840,  after  which  the  channel  shoaled  in  two  places  to  about  4  feet 
depth,  where  it  had  been  8  feet  deep. 

The  project  for  improvement  adopted  in  1882  provided  for  closing  the 
breach,  and  if  that  did  not  restore  the  channel  depth,  for  dredging  a 
channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the 
shoals.    The  entire  cost  was  estimated  at  $10,000. 

A  riprap  dike  was  built  across  the  breach  in  1883  and  repaired  in 
1891.  The  channel  depth  has  not  changed  since  1882.  Nothing  was 
done  during  the  past  fiscal  year.  Dredging  with  the  funds  now  avail- 
able was  deferred  in  order  not  to  interfere  with  oyster  beds  until  the 
growing  season  is  passed. 

Future  appropriations  should  be  devoted  to  completion  of  the  dredged 
channel  as  projected. 

July  1, 1891, balance  unexpended $3,365.22 

June  30, 1892,  amount  expended  during  fiBcal  year ^ 1, 782.47 

July  1, 1892,  balance  unexpended 1,582.75 

Amount  appropri&t-ed  by  act  approved  July  13, 1892 2,000.00 

Amount  available  for  ^cal  year  ending  June  30, 1893 3, 582. 75 

(  Amount  (estimat-ed)  required  for  completion  of  existing  project 1, 500. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  5.) 

R  *  Kew  Havers Sarbor^  Connecticut. — ^The  original  available  low- water 
depth  up  to  the  whai;ve8  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it 
13  feet  deep,  which  was  done  in  1871.  It  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  16  feet 
deep  and  not  less  than  400  feet  wide.  In  1882  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  par- 
allel to  the  channel  and  3,200  feet  long,  in  order  to  contract  the  chan- 
nel and  maintain  16  feet  depth  on  Fort  Hale  Bar,  when  that  depth 
should  be  obtained  by  dredging. 

Up  to  July  1, 1891,  the  shore  arm  and  2,089  feet  of  the  channel  arm 
af  the  Sandy  Point  dike  had  been  built  ^  a  16-foot  channel  from  400  to 
700  feet  wide  had  been  made  and  maintained  all  the  way  up  the  harbor 
to  Tomlinson^B  bridge,  except  over  the  Fort  Hale  Bar,  where  the  depth 
is  but  13  feet. 

No  work  was  done  during  the  past  fiscal  year.  The  previously  dredged 
channels  are  in  good  conation j  the  dike  has  settled  from  1  to  2  feet  in 
places. 

Future  appropriations  will  be  applied  to  dredging  and  to  extension 
of  the  dike,  if  required. 

July  1, 1S91,  balance  unexpended $9,838.45 

Jnife  Sto,  18a2,  amount  expended  during  fiscal  year 9, 120. 05 

July  1,1882,  balance  unexpended 718.40 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1.5, 718. 40 

C  Amount  (estimated^  required  for  completion  of  existing  project 18, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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7.  Breakwaters  at  Hfew  Haven^  Connecticut. — In  1880  a  project  was 
adopted  for  making  a  harbor  of  refuge  at  the  entrance  of  New  Haven 
Harbor  by  the  construction  of  two  riprap  breakwaters;  the  first  to  be 
3,300  feet  long,  extending  northeasterly  from  the  lighthouse  on  South- 
west Ledge  to  Quixes  Ledge,  the  second  to  be  4,200  feet  long,  extend- 
ing northwesterly  from  Luddington  Bock.  The  estimated  cost  was 
$1,311,134. 

The  river  and  harbor  act  of  August  11, 1888,  provided!  "And  the 
Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western 
breakwater,  and  the  Secretary  of  War  is  authorized,  in  his  discretion,  to 
expend  any  x>ortion  of  said  sum  in  commencing  its  construction."  The 
New  Haven  Harbor  Commissioners  projwsed  a  plan  for  relocation  of  the 
western  breakwater,  which  would  largely  increase  the  anchorage  af- 
forded under  the  original  project,  and  which  would  cost  about  $6,0(K),000. 

There  was  no  doubt  of  the  desirability  of  increasing  the  anchorage 
ground,  but  the  expenditure  required  by  this  plan  was  larger  than  the 
present  demands  of  commerce  seemed  to  warrant.  A  plan  was  sug- 
gested by  the  officer  in  charge  for  changing  the  location  of  the  western 
breakwater  to  the  southwest  about  6,000  feet,  and  constructing  a  break- 
water 5,000  feet  long,  which  should  start  at  a  point  1,000  feet  N.  54^  E. 
from  Luddington  B^ck,  and  extend  S.  64°  W.  crossing  the  rock;  also 
for  constructing  a  smaller  breakwater  from  the  east  shore  towards 
Quixes  Ledge,  to  better  protect  the  harbor  from  easterly  storms,  leav- 
ing an  eastern  entrance  channel  800  feet  wide  and  13  feet  deep.  The 
cost  of  these  works,  in  addition  to  the  present  estimates  of  $1,311,134, 
would  be  about  $840,000.  , 

Upon  appropriation  of  $120,000  by  the  river  and  harbor  act  of  1890, 
the  modifications  of  project  above  described  were  adopted.  Further 
details  concerning  this  plan,  and  a  sketch  showing  location  of  proposed 
works,  are  print^  in  the  Annual  Eeport  for  1889,  Part  I,  pages  60  and 
61 :  also  Appendix  D  6,  pages  676-686. 

tip  to  July  1, 1891,  the  east  breakwater,  3,460  feet  long,  had  been 
completed^  affording  considerable  shelter  to  the  east  side  of  the  harbor, 
and  the  middle  breakwater  from  Luddington  Bock  had  been  begun,  350 
linear  feet  being  built  northeastwardly  from  the  rock. 

During  the  past  fiscal  year  the  breakwater  over  Luddington  Rock 
was  extended  160  feet  northeastwardly  and  1,480  feet  southwestwardly, 
making  its  present  length  1,980  feet,  under  a  contract  stiU  in  progress. 

The  work  is  not  yet  built  to  full  dimensions  of  cross  section,  and  the 
length  is  insufficient  to  afford  much  shelter. 

With  the  available  funds  it  is  proposed  to  extend  the  breakwater 
southwestwardly,  and  with  future  appropriations  to  complete  the  pro- 
jected breakwaters  for  harbor  of  refoge. 

July  1, 1891,  balance  unexpended '. $119,914.06 

June  S30;  1892,  amount  expended  during  fiscal  year 67, 285. 15 

July  1, 1892,  balance  unexpended 52,628,91 

July  1,  1892,  outstanding  liabilities $21,169.77 

July  1,  1892,  amount  coyered  by  uncompleted  contracts 22, 173. 72  , 

48,343.49 

July  1, 1892,  balance  available , 9,285.42 

Amount  appropriated  by  act  approved  July  1 3, 1892 120, 000. 00 

Amount  available  for  fiscal  year  ending  June  30;  1893 129, 285. 42 
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( Amoant  (estimated)  required  for  completioii  of  existing  project $1, 541, 134. 00 

•  Sahmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harl>or  a<;tA  of  imS  and  1X67. 

(See  Appendix  D  7.) 

8.  Milfard  Harbor^  Canneetwut — This  harbor  <'X)nsiHt8  of  a  broad, 
oi^en  bay,  from  the  head  of  which  a  Hmall  tidal  stream  extends  three- 
qnartern  of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on 
the  bar  at  the  month  of  tlie  river  was  less  than  2  feet  at  mean  low  tide; 
in  parts  of  the  river  the  channel  ran  nearly  bare. 

Under  the  first  project  for  improvement,  adopted  in  1872,  a  channel 
4  feet  deep  and  100  feet  wide  was  excavated  through  the  bar,  and 
thence  40  to  60  feet  wide  to  the  upper  wharf;  small  jetties  were  built 
to  protect  the  east  bank  from  erosion,  and  two  jetties  were  built  to 
preserve  the  channel  on  the  bar,  at  a  total  cost  of  134,000.  In  1881  a 
project  was  adopted  for  making  the  channel  through  the  bar  8  feet  deep 
at  mean  low  water  and  100  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  8-foot  channel  has  been  completed  to  100  feet  width. 

July  1, 1891,  the  channel  over  the  outer  bar  was  in  good  condition; 
that  from  the  bar  to  the  upper  wharves  had  shoaled  somewhat. 

Work  was  in  progress  repairing  Long  Jetty  on  the  east  side  of  the 
head  of  the  bay. 

During  the  past  fiscal  year^he  repairs  of  Long  Jetty  were  completed 
as  far  as  seems  now  required.  The  condition  of  channels  has  not  mate- 
rially changed. 

The  project  for  this  improvement  is  completed. 

July  1, 1891,  balance  unexpended $2,571.95 

Jane  30, 1892,  amount  expended  during  iiscal  year 2, 396. 49 

July  1, 1892,  balance  itnexpended 175.46 

(See  Appendix  D  8.) 

9.  Homatonic  River j  Connecticut. — The  navigable  part  of  this  river 
extends  from  Derby,  Conn.,  to  Long  Island  S<mnd,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low-water  depth  was  from  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  and  7  feet  deep  at  mean  low  water,  throughout  this  dis- 
tance. Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth. 

A  channel  of  the  required  depth  has  been  dredged  several  times 
through  the  worst  bars. 

July  1,  1891,  the  available  depth  in  theriver  channel  was  about  5  feet 
at  mean  low  water,  except  at  the  upi)er  part  of  the  river  where  dredg- 
ing was  in  progress;  the  breakwater  at  the  mouth  had  been  built  3,290 
feet  long,  and  the  depth  over  the  outer  bar  was  about  0  feet. 

During  the  past  fiscal  year  the  depth  in  the  upper  part  of  the  river 
was  made  7  feet  at  mean  low  water,  and  the  breakwater  was  extended 
1,282  feet,  making  its  total  length  4,572  feet;  a  section  near  the  shore 
end  of  the  breakwater,  which  was  injured  by  heavy  storms  duiing  the 
previous  winter,  was  repaired. 

The  cliannels  in  the  river  have  shoaled  somewhat  by  reason  of  fresh- 
ets; the  channels  near  the  mouth  of  the  river  have  shifted  so  as  to  be- 
come crooked. 

With  the  available  funds  it  is  proposed  to  dredge  and  straighten  the 
chamiels  at  and  near  the  mouth;  future  appropriations  will  be  apx)lied 
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to  extension  of  the  breakwater,  aud  to  repair  and  niaiuteuaiice  of  river 
channels. 

Jaly  1,  1891,  balance  unexpended -. $40,196.46 

June  30, 1892,  amount  expended  during  fiscal  year .- 29, 151. 78 

July  1, 1892,  balance  unexpended 11,044.68 

July  1, 1892,  outstanding  liabilities 5,901.00 

July  1, 1892,  balance  available..- 5,143.68 

Amount  appropriated  by  act  approved  July  13,1892 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 25, 143.68 

(  Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sectidhs  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  9.) 

10.  Bridgeport  HarboTy  Connecticut — ^The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  an  8-foot  channel  over 
the  outer  and  inner  bars.  This  was  dredged  on  the  outer  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making 
a  channel  12  feet  deep  and  i^OO  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on  the  ea^  shore  to  check  the  influx  of 
sand. 

This  was  accomplished  in  1882,  and  a  new  project  was  adopted  for 
widening  tX)  600  feet  the  channel  from  the  inner  beacon  to  the  Kaugar 
tuck  railroad  whiirf,  to  provide  for  vessels  diiven  in  by  bad  weather, 
without  blocking  the  main  channel.  •  The  estimated  cost  of  the  latter 
project  was  $60,000 ;  it  is  very  nearly  completed.  A  small  area  remains 
near  the  Inner  Bea<*x)n,  which  it  is  considered  desirable  to  dredge. 
The  project  was  extended  in  1888  to  include  widening  the  channel  above 
the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  point,  and 
was  flirther  extended  by  act  of  Congress  authorizing  the  expenditure 
of  the  appropriation  of  1888  toward  dredging  a  9-foot  channel  up  t«) 
the  head  of  the  ui>per  harbor,  above  the  bridges,  and  by  the  river  and 
harbor  act  of  1890,  which  directed  the  beginning  of  the  breakwater 
trom  the  Tongue  to  the  Inner  Beacon.  The  total  estimated  (5ost  of 
these  extensions  was  $65,000,  of  which  $30,000  has  been  appropriated. 

Up  to  July  1, 1891,  a  channel  12  feet  deep  at  mean  low  water  exist^'d 
from  Long  Island  Sound  up  to  the  lower  bridge,  with  widths  of  from 

75  to  600  feet;  thence  to  a  point  about  1,400  feet  above  the  horse  rail- 
road bridge  the  depth  was  9  feet,  and  width  75  to  90  feet.  These  chan- 
nels are  constantly  used  by  the  commerce  of  the  harbor,  wliich  could 
not  exist  without  them. 

Three  hundred  linear  feet  of  the  riprap  breakwater  from  the  Tongue 
to  the  Inner  Beacon  had  been  built. 

During  the  past  fiscal  year  the  breakwater  was  extended  from  the 
Tongue  to  the  Inner  Beacon,  a  total  distance  of  1,165  feet,  and  the  chan- 
nel above  the  horse  railroad  bridge  was  extended  practically  to  the  head 
of  the  harbor,  with  width  of  60  feet. 

The  breakwater  has  not  been  built  to  sufficiently  large  cross  section 
for  permanence,  but  it  aifords  considerable  and  important  shelter  to 
the  harbor  and  wharves  above. 

Future  appropriations  should  be  applied  to  extending  and  widening 
the  channel  above  the  horse  railrojul  bridge,  to  repairing  the  harbor 
channel  and  widen  it  above  the  railroad  wharf,  and  to  enlarge  the  break- 
wat^ir  as  projected. 
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July  1,1891,  balance  unexpended $19,901.35 

June  30, 1892,  amount  expended  during  fiscal  year 18, 491. 20 

Jnly  1, 1892,  balance  unexpended 1, 410. 15 

Amoont  appropriated  by  act  approved  July  13, 1892 . .  .> 20, 000. 00 

Amount  aTailable  for  fiscal  year  ending  June  30, 1893 21, 410. 15 

( Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acti>  of  1866  and  1867. 

(See  Appendix  D  10.) 

11.  Black  Bock  Harbor,  Connecticut. — This  harbor  consists  of  a  bay- 
partly  sheltered  by  Fayerweather  Island,  and  of  two  small  streams 
extending  inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek, 
the  more  imi>ortant  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement  submitted  in  1883,  including  dredging 
a  channel  3,300  feet  long,  80  feet  wide,  and  6  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fayerweather  Island  to  the  main- 
land.   The  estimated  cost  was  $80,000. 

Up  to  Jnly  1, 1891,  the  breakwater  had  been  built  to  the  full  length, 
but  not  to  the  width  and  height  projected. 

The  proposed  channel  had  been  carried  up  to  the  head  of  the  harbor, 
but  with  less  width  in  places  than  the  project  required.  The  channel 
was,  however,  largely  used,  and  was  indispensable  to  the  commerce  of 
the  upper  part  of  the  harbor. 

During  the  past  fiscal  year  the  channel  has  been  repaired,  main- 
tained, and  slightly  widened.  It  is  now  practically  of  the  dimensioAS 
required  by  the  project. 

Future  appropriations  should  be  applied  to  maintaining  and  extend- 
ing the  channel,  and  to  enlargement  of  the  breakwater  as  becomes 
necessary. 

Jnly  1, 1891,  balance  unexpended $5, 117. 38 

June  30,  18^,  amount  expendeVi  during  fiscal  year  . . : 4, 711. 75 

Jnlyl,  1892,  balance  unexpended 405.63 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 405. 63 

( Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  D  11.) 

12.  Korwalk  Harhory  Connecticut. — This  harbor  consists  of  the  tidal 
part  of  Norwalk  Eiver,  extending  from  Korwalk,  Conn.,  to  the  river's 
mouth,  a  distance  of  about  3  miles.  South  Norwalk  is  on  the  west 
bank  of  the  river,  about  1^  miles  below  Norwalk.  Originally  the  depth 
up  to  South  Norwalk  was  about  5  feet  at  mean  low  water;  between 

here  and  iNTorwalk  the  river  bed  ran  nearly  bare. 

The  first  project  for  improvement  contemplated  a  channel  100  feet 
"ide  and  6  feet  deep  to  Norwalk.  In  1881  the  project  was  modified  to 
provide  for  a  depth  of  8  feet  below  South  J^orwalk.  The  last  estimate 
ipon  this  work  placed  the  cost  from  commencement  at  $84,000. 

Some  parts  of  the  river  have  required  dredging  several  times. 

Up  to  July  1,  1891,  the  channel  had  been  made  100  feet  wide  and  8 

et  deep  up  to  South  !N^orwalk,  and  thence  to  Norwalk  6  feet  deep  and 
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from  60  to  100  feet  wide;  it  was  in  fair  condition^  but  had  narrowed 
slightly  from  wasliing  in  at  the  sides. 

This  channel  was  constantly  usexi  by  the  commerce  of  Norwalk  and 
South  Norwalk,  to  which  it  was  indispensable. 

During  the  past  fiscal  year  dredging  was  done  to  repair  and  main- 
tain the  existing  channels,  aud  they  now  have  the  full  depths  ^ud 
widths  above  mentioned. 

The  project  for  this  improvement  is  practically  completed;  dredging 
will  be  needed  in  (^all  amounts  from  time  to  time  to  maintain  the 
channels. 

Jtdy  1, 1891, balance  unexpended $4,767.21 

Jon  30, 1892,  amount  expended  during  fiscal  year 4,583,68 

July  1, 1892,  balance  unexpended 183.53 

(See  Appendix  D  12.) 

13.  Wilsons  Point  Harbor j  Connecticut. — ^This  harbor  is  a  bay  on  tlie 
north  shore  of  Long  Island  Sound,  sheltered  from  all  storms  except 
southerly  ones.  Its  natural  depth  of  16  feet  at  the  mouth  shoaled 
to  about  5  feet  at  low  water  at  the  wharves  of  the  Nrfw  England  Ter- 
minal Comp?tny,  a  corporation  formed  to  secure  water  privilege  for  the 
Housatonic  Eailroad  system  and  its  connections. 

In  1888  $25,000  was  appropriated  for  this  improvement  as  A  pai'1}  of 
!N^orwalk  Harbor,  and  a  project  was  adopted  for  making  a  channel  300 
feet  wide  and  15  feet  deep  up  to  the  vicinity  of  the  wharves.  The  re- 
quired depth  was  secured,  with  width  of  400  feet. 

In  1890  $30,000  was  appropriated  for  this  harbor,  and  up  to  July  1, 
1891,  with  a  total  expenditure  of  $36,814.21,  the  channel  up  to  the 
\icinity  of  the  wharves  had  been  made  15  feet  deep  at  mean  low  water, 
and  480  feet  wide,  with  an  additional  width  of  200  feet  for  750  feet  on 
the  east  side  near  the  wharves.  This  permitted  vessels  of  15  feet  draft 
to  approach  the  wharves  at  any  ordinary  stage  of  the  tide. 

During  the  past  fiscal  year  the  channel  below  the  wharves  has  been 
further  widened  by  about  220  feet,  and  a  basin  has  been  dredged  200 
feet  wide  and  about  1,300  feet  long  on  the  west  side  of  the  wharves, 
affording  room  for  vessels  to  approach  that  side. 

Ko  further  public  improvement  at  this  harbor  ia  needed,  and  no 
further  appropriation  is  required. 

July  1, 1891,  balance  unexpended $18,215.09 

J  une  30,  1892,  amount  expended  during  fiscal  year 9, 881. 99 

July  1,  1892,  balance  unexpended 8,333.70 

July  1,  1892,  outstanding  liabilities 6,212.87 

July  1,1892,  balance  available 2,120.83 

(See  Appendix  D  13.) 

14.  Five  Mile  River  Harbor,  Connecticut. — ^This  harbor  is  a  small  inlet 
over  a  mile  long,  and  from  300  to  800  feet  wide,  on  the  north  shore  of 
Long  Island  Sound.  The  natural  low-water  depth  at  the  mouth  is  about 
3  feet,  shoaling  to  zero  half  way  up  the  harbor. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  ma<1c 
in  1880,  and  adopted  under  an  appropriation  of  $6,000,  made  August 
11, 1888,  provides  for  dredging  a  channel  8  feet  deep  at  mean  l(..v 
water,  100  feet  wide,  and  about  6,000  feet  long,  extending  to  the  head 
of  the  harbor;  the  cost  was  estimated  at  $25,000. 

The  total  amount  appropriated  for  this  improvement  is  $15,000, 
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Up  to  July  1, 1891,  ♦4,873.13  had  been  expended,  and  a  channel  50 
feet  wide  and  1,500  feet  long  had  been  dredged,  8  feet  deep  at  mean 
low  water,  extending  from  deep  water  in  Long  Island  Sound  up  the 
harbor.  This  was  used  by  vessels  entering  the  harbot,  but  was  not  ex- 
tended far  enough  to  afibrd  access  to  the  wharves. 

Daring  the  past  hscal  year  the  channel  has  been  widened  to  60  feet, 
and  extended  about  950  feet  farther  up  the  harbor,  opposite  the  lower 
wharves.  Private  channels  have  been  dredged  to  these  wharves,  and 
the  improvement  is  now  used  for  bringing  vessels  to  the  wharves, 
which  previously  could  not  have  landed. 

Future  appropriations  will  be  applied  to  widening  and  extending  the 
channel  as  projected. 

July  1,  1891,  balance  anexponded $5, 126. 87 

Jane  30,  1892,  a  moon  t  expended  during  fiscal  year 5, 013. 83 

July  1,  18f>2,  balance  unexpended 113.04 

Aniouut  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amonn  t  available  for  fiscal  year  ending  June  30,  1893 .5, 113. 04 

1  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

<  .Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  14.) 

15.  Stamford  Harbor^  Connecticut — This  harbor  consists  of  a  bay  on 
the  north  shore  of  Long  Island  Sound,  and  of  the  tidal  part,  about 
three-quarters  of  a  mile  long,  of  Mill  Eiver.  The  original  depth  in  this 
part  of  the  river  at  mean  low  water  was  from  1  to  3  feet,  gradually 
increasing  in  the  bay  to  a  depth  of  12  feet. 

The  project  for  improvement  proposed  in  1883,  and  adopted  in  1886, 
provides  for  dredging  a  channel  80  feet  wide  and  5  feet  deep  at  mean 
low  water  from  the  bay  to  the  head  of  the  harbor,  at  an  estimated  cost 
of  $20,000. 

Cp  to  July  1, 1891,  $17,549.02  had  been  expended  in  making  the 
channel  80  feet  wide  or  more,  for  over  half  its  proposed  length,  and  50 
feet  wide  for  the  rest  of  the  4istance.  The  improvement  admitted  of 
using  vessels  of  greater  draft  than  formerly. 

During  the  past  fiscal  year  the  channel  was  widened  at  the  principal 
bends,  and  in  the  upper  part  of  the  harbor,  making  about  70  feet  width 
nearly  to  the  head  of  the  harbor. 

The  project  is  now  regarded  as  completed,  further  width  at  the  head 
of  the  harbor  not  being  immediately  necessary, 

July  1,  1891,  balance  unexpended $3,287.18 

June  30,  1892,  amount  expended  during  fiscal  year 3, 226. 45 

July  1,  1892,  balance  unexpended 6().  73 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Ajnonnt  available  for  fiscal  year  ending  June  30, 1893 15, 060. 73 

(See  Appendix  D 15.) 

16.  Fort  Chester  Harbor,  New  York. — This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  mouth  of  Byram  Kiver,  and 
of  the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  more  than  a  foot  at 
low  water,  and  Salt  Kock  in  the  river  and  Sunken  Eock  in  the  bay 
were  confiidered  dangerous  obstructions. 
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The  project  for  improvement,  adopted  in  1871,  provided  for  the  re- 
moval of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  $96,632. 

In  1884  the  project  was  extended  to  provide  for  dredging  a  channel 
2i  feet  deep  and  from  60  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  village  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of 
Sunken  Book,  and  to  build  a  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serve  as  a  beacon  on  the  rock.  A  revised  esti- 
mate, made  in  1890  in  accordance  with  the  modification,  reduced  the 
cost  of  completion  by  about  $40,000. 

Up  to  July  1, 1891,  $30,941.13  had  been  expended  in  removing  Salt 
Bock  to  9  feet  depth,  in  dredging  a  channel  2^  feet  deep  and  from  60 
to  100  feet  wide  to  within  150  feet  of  Port  Chester  Bridge,  with  25  feet 
width  to  the  bridge,  and  585  linear  feet  of  the  breakwater  from  Sunken 
Bock  to  Byram  Point  were  constructed. 

The  dredging  and  rock  removal  have  resulted  in  admitting  safely 
vessels  of  greater  draft  than  formerly.  The  partial  completion  of  the 
breakwater  has  served  to  mark  Sunken  Bock  and  to  shelter  a  small 
anchorage  area  at  the  mouth  of  the  river. 

During  the  past  fiscal  year  nothing  has  been  done.  The  previous  im- 
provements remain  in  good  condition. 

Future  appropriations  will  be  applied  to  completing  the  breakwater, 
and  to  maintaining  or  enlarging  the  dredged  channel. 

July  1, 1891,  balance  unexpended $1, 068. 69 

Jane  30, 1S92,  amount  expended  during  fiscal  year 446.67 

July  1, 1892,  balance  unexpended 612. 02 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 612. 02 

(  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  16.) 

17.  JJirchmont  Harbor^  New  York, — ^This  is  a  bay  about  half  a  mile 
wide  and  extending  three-quarters  of  a  mile  inland,  with  depths  grad- 
ually diminishing  from  18  feet  at  and  near  the  mouth.  The  mouth  of 
the  bay  was  obstructed  by  two  rocks  (Umbrella  Rock  and  Huron  Bock), 
always  covered,  and  owing  to  its  width  the  harbor  anchorage  was 
little  protected  frotn  easterly  and  southerly  storms. 

A  survey  was  ordered  by  Congress  in  1888,  and  afterwards  a  project 
was  adopted  for  connecting  Umbrella  Rock  with  the  west  shore,  and 
Huron  Rock  with  the  east  shore  by  riprap  breakwaters,  which  would 
sufficiently  mark  the  rocks  and  would  cover  the  harbor.  The  esti- 
mated cost  of  the  project  was  $105,000. 

Up  to  July  1, 1891,  $4,619.05  had  been  expended  in  constructing  74 
linear  feet  of  Umbrella  breakwater,  and  64  linear  feet  of  Huron  break- 
water, the  location  being  over  the  rocks.  The  breakwaters  serve  to 
mark  the  rocks,  but  are  not  long  enough  to  aifbrd  any  appreciable 
shelter. 

No  work  has  been  i^one  during  the  past  fiscal  year. 

Future  approi)riation8  should  be  applied  to  completing  the  break- 
waters. 
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July  1,  1891,  balance  imexpended $414.28 

Jane  ^,  1892,  amount  expended  during  fiscal  year 293. 33 

July  1, 1892,  balance  unexpended  ^ 120. 95 

(  Amount  (estimated)  required  for  completion  of  existing  project  ......  100,  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
(     and  l^arbor  acts  of  1866  and  1867. 

(See  Appendix  D  17.) 

18,  Echo  Harbor^  Hfeio  Rochelle^  New  York, — ^The  channel  of  this  har- 
bor was  obstrneted  by  two  ledges,  Start  Rock  and  Sheepshead  Reef, 
the  former  bare  at  low  water,  the  latter  covered  to  a  depth  of  about  a 
foot- 

The  project  for  improvement,  adopted  in  1875,  provided  for  the  re- 
moval of  these  rocks  to  7  and  9  feet  depth,  respectively.  The  estimated 
cost  was  $38,955.38. 

Twenty-two  thousand  dollars  has  bijen  appropriated  for  this  harbor, 
all  of  which  has  been  expended. 

StAi-t  Rock  has  been  wholly  removed  to  7  feet  depth,  Sheepshead 
Reef  partly  removed  to  9  feet  depth,  and  a  narrow  channel  has  also 
been  dredged  up  the  harbor. 

The  removal  of  Start  Rock  and  the  channel  dredging  improved  the 
approaches  to  the  wharves.  The  work  done  upon  Sheepshead  Reef  is 
of  little  use  until  the  whole  reef  is  removed. 

During  the  past  fiscal  year  nothing  has  been  done. 

Future  appropriations  should  be  applied  to  removing  the  remainder 
of  Sheepshead  Reef. 

i  Amount  (estimated)  required  for  completion  of  existing  project $17, 000. 00 

/  Submitted  in  compliance  with  requirements  of  sectiouu  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  18.) 

19.  East  Chester  OreeJc,  New  York. — This  is  a  small  tidal  stream, 
emptying  into  Pelham  Bay.  It  was  navigable  at  high  tide  only  for 
vessels  drawing  7  feet  up  to  Lockwood,  a  distance  of  2^  mUes.  The 
rise  of  tide  is  7.1  feet. 

The  project  for  improvement,  adopted  in  1872,  and  subsequently 
modified,  provided  for  a  channel  9  feet  deep  at  mean  high  water,  ex- 
tending to  a  point  3,000  feet  above  Lockwood,  and  terminating  at  the 
upper  end  in  a  tidal  basin.  Part  of  the  lower  course  of  the  channel 
was  to  be  protected  by  dikes,  and  the  whole  work  was  estimated  to  cost 
$221,000. 

In  1891  this  estimate  was  revised  and  reduced  by  omitting  the  dikes, 
which  seemed  unnecessary  for  maintenance  of  channels,  making  the 
total  estimate  of  cost  from  beginning  $124,000. 

Up  to  July  1, 1891,  $64,000  had  been  appropriated  for  this  improve- 
ment, of  which  $56,858.97  had  been  expended  in  dredging  and  rock 
removal  to  make  a  channel  9  feet  deep  at  high  water  (2  feet  at  low 
water),  with  width  of  125  feet  to  the  head  of  Goose  Island,  one-half  mile 
from  the  mouth  of  the  creek;  thence  to  Town  Dock,  with  width  of  idTi 
feet;  thence  to  Lockwood,  with  nearly  the  same  width.  Above  Town 
Dock  1,2.35  linear  feet  of  diking  was  built  to  sustain  the  sides  of  the 
channel.  The  increased  depth  and  straighter  courses  resulting  have 
been  of  benefit  to  the  commerce  at  Town  Dock  and  Lockwood. 

No  work  was  done  during  the  past  fiscal  year. 

A  lay-out  for  the  channel  above  Lockwood  was  surveyed  in  1889,  and 
an  effort  was  then  made  to  obtain  consent  of  owners  to  the  depositing 
of  material  to  be  dredge4  upon  the  adjacent  marsh  lauds.    This  consent 
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lias  flnally  been  obtained,  and  dredging  with  available  funds  is  pro- 
posed as  soon  as  the  drawbridge  at  Lockwood  can  be  put  in  working 
order. 

Future  appropriations  should* be  applied  to  completing  the  proposed 
cut  above  Lockwood  and  to  repairing  and  maintaining  previously 
dredged  channels.  A  revised  estimate,  submitted  with  the  last  annaal 
report,  places  the  cost  of  completing  this  work  at  $55,000. 

July  1,  1891,  balance  nuexpended  ' $7, 141. 03 

July  1,  1892,  balance  unexpended 7,141.03 

i  Amount  (estimated)  required  for  com'pletion  of  existi^ig  prmoct 55, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Apiiendix  D 19.) 

30.  Greenport  Harbor ,  New  York. — This  harbor,  at  the  eastern  end  of 
Long  Island,  is  exposed  to  easterly  storms;  its  anchorage  ground,  which 
was  sheltered  by  Joshua  Point,  has  materially  shoaled  by  the  erosion 
of  the  point,  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater  extending  from  Joshua  Point  1,700 
feet  in  a  southeasterly  course  to  arrest  drifting  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  sheltered  area.  Its  cost  was 
estimated  at  $4G,000. 

In  1890  the  project  was  modified  to  provide  for  increasing  the  height 
of  the  breakwater  from  3  to  5  feet  above  high  water,  instead  of  extend- 
ing it,  and  to  apply  the  rest  of  the  estimated  amount  for  completion 
to  dredging  and  enlarging  the  anchorage  basin. 

Up  to  July  1, 1891,  $35,000  had  been  appropriated  to  this  improve- 
ment, and  $32,047.20  expended  in  building  1,670  linear  feet  of  break- 
water, and  partly  increasing  the  height.  The  eflfect  has  been  to  check 
the  erosion  of  Joshua  Point,  and  to  afford  complete  shelter  to  the  inner 
part  of  the  harbor. 

During  the  past  fiscal  year  the  work  of  increasing  the  heigtft  of  the 
breakwater  was  comi)leted;  dredging  was  done  to  increase  the  sheltered 
area  of  9  feet  depth  by  about  1^  acres,  and  an  entrance  channel  to 
Stirling  Basin,  at  the  head  of  the  harbor,  was  dredged  40  feet  wide 
and  6  feet  deep  to  provide  access  to  the  winter  anchorage  ground  there. 

future  appropriations  will  be  applied  to  dredging,  to  increase  the 
area  of  sheltered  anchorage. 

July  1, 1891,  balance  unexpended $4,505.85 

June  30, 1892,  amount  expended  during  fiscal  year 4, 312. 94 

July  1, 1892,  Glance  unexpendetl '. \ 192.91 

Amount  appropriattnl  by  act  approved  July  13,  1892 11, 000. 0(> 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 192. 91 

(See  Appendix  D  20.) 

21.  Hdrbor  of  Port  Jefferson  Inlet^  New  York. — This  harbor  is  a  large 
and  deep  inland  bay,  with  a  narrow  entrance  or  inlet,  outside  of  which 
was  originally  a  shoal  with  3  feet  depth  at  low  water.  The  location  of 
the  inlet  is  one  of  the  most  exposed  on  Long  Island  Sound, 

Under  a  project  adopted  in  1871,  and  modified  in  1873  and  1877,  an 
east  jetty  1,31K)  feet  long,  and  a  west  jetty  910  feet  long,  were  built, 
both  with  scant  (jross  section,  and  a  channel  8  feet  deep  and  100  feet 
wide  was  dredged  through  the  bar.  The  work  was  completed  in  1883, 
at  a  total  cost  of  $79,000. 

By  order  of  Congress  an  examination  of  Port  Jefferson  Inlet  was 
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made  in  1888,  and  subsequently  a  project  was  ado]>ted  for  repairing 
and  enlarging  the  jetties  and  dredging  to  make  the  channel  10  feet 
^eep  and  200  feet  wide,  at  an  estimated  cost  of  $00,000. 

Under  the  existing  project,  up  to  July  1, 1891,  $2,002.18  (including  out- 
standing liabilities)  had  been  expended  in  rai«ing  and  enlarging  a  part 
of  the  east  jetty ;  the  effect  has  been  to  increase  the  shelter  at  the  inlet. 

During  the  past  fiscal  year  both  jetties  were  further  enlarged,  and  a 
contract  was  entered  into  for  dredging  between  them,  which  is  still  in 
progress,  a  small  amount  of  work  only  being  yet  done. 

With  the  funds  now  available  the  channel  will  be  made  10  feet  deep 
and  about  100  feet  wide,  under  a  (»ontra<*t  now  in  o])erati<m. 

Future  appropriations  will  be  applie4l  to  dredging  and  enlarging 
jetties. 

July  1,  1891,  balance  unexpended *. . .  $25, 047. 89 

Jane  30,  1892,  amount  expended  during  fiscal  year 1-t,  949.  U 

July  1,  1892,  balance  unexpended 10,098.78 

Jnlyl,  1892,  outstanding  liaWlities >:r»(U.27 

July  1,  1892,  amount  covered  by  uncompleted  contracts K,  108. 73 

'■ 8,700.00 

JiUy  1,1892,  balance  available 1,398.78 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  availafUe  for  fiscal  year  ending  June  30,  1893 11, 398. 78 

i  Amount  (estimated)  required  for  comx)letion  of  existing  project.  * 55, 000. 00 

/  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Ai)peudix  D  21.) 

22,  Huntington  Harbor  J  yew  York. — This  is  a  tidal  inlet  extending 
southward  from  Huntington  Bay  to  the  vilhige  of  Huntington.  It  is 
about  2  miles  long,  quite  narrow,  and  landlocked,  and  has  a  natural 
available  depth  of  nearly  8  feet  at  mean  low  water,  up  to  within  three- 
fourths  mile  of  the  head  of  the  harbor,  where  the  low-water  depth 
shoaled  gradually  to  zero. 

In  1872-^73  a  channel  8  feet  deep  and  150  feet  wide  was  dredged  in 
the  upper  part  of  the  harbm-  by  the  United  States  at  a  cost  of  $22,50(). 
Within  ten  years  following  this  had  nearly  tilled  up. 

In  1884  a  survey  was  ordered  by  Congress,  and  subsequently  a  proj- 
ect for  improvement  was  adopted,  providing  for  re-dredging  a  channel 
8  feet  deep  and  100  feet  wide  up  to  the  upper  wharves,  at  an  estimated 
cost  of  $42,000.  The  estimate  also  includes  a  pile  protection  for  part 
of  the  channel. 

July  1, 1891,  a  ex)utract  for  dredging  had  been  entered  into,  but  work 
had  not  been  begun. 

During  the  past  "fiscal  year  a  channel  8  feet  deep  at  mean  low  water, 
90  feet  wide  and  about  2,900  feet  long,  has  been  dredged  from  deep 
water  nearly  to  the  upper  wharves  of  the  liarbor,  making  these  wharves 
accessible  to  vessels  of  moderate  draft  at  all  stages  of  tide. 

Future  appropriations  will  be  applied  to  dredging  to  widen  the  chan- 
nel, and  to  maintenance  of  the  channel  already  dredged. 

July  1,  1801,  balance  anexpended $9,  895. 60 

June  30,  1892,  amount  expended  during  fiscal  yea r 9, 486. 39 

July  1,  1892,  balance  unexpended 109.  21 

Amount  appropriated  by  act  approved  J uly  13,  1 892 r»,  0(X).  (X) 

luiimut  available  for  fiscal  year  eu<liug  Juue  30,  li<93 5,  109.  21 
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(  Amoant  (estimated)  required  for  completion  of  existing  project $17, 000.  00' 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  22.) 

J^3.  Glen  Cove  Harbor^  New  YorJc, — ^Tliis  harbor  is  an  inlet  on  the  east 
side  of  Hempstead  Bay,  which  is  accessible  only  at  high  tide,  and  a 
breakwater  was  needed  to  shelter  vessels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provides  for  a  riprap 
breakwater  about  2,500  feet  long,  extending  in  a  west-southwesterly 
direction  from  the  northwest  corner  of  the  Glen  Oove  Dock,  the  top  to 
be  5  feet  wide  and  3  feet  above  mean  high  water,  and  slopes  to  be  1  on 
1.    Its  estimated  cost  was  $201,060. 

Up  to  July  1, 1891,  824  linear  feet  of  breakwater  had  been  built  at  a 
cost  of  $22,788.23,  affording  a  small  area  of  shelter  in  shoal  water  close 
to  the  landing. 

During  the  past  fiscal  year  the  breakwater  was  extended  232  feet 
farther,  making  its  total  length  1,056  feet.  The  cross  section  has  been 
made  less  than  designed  for  permanency  to  allow  of  securing  more 
shelter  with  the  available  funds. 

The  project  provides  for  about  1,460  feet  extension  of  the  breakwater, 
which  will  be  built  as  funds  for  the  purpose  are  appropriated. 

July  1, 1891,  balance  unexpended .* $14, 739. 30 

June  30, 1892,  amount  expended  during  fiscal  y'ear 14, 501. 93 

July  1, 1892,  balance  unexpended 237. 37 

July  1, 1892,  outstanding  liabilities' •        16.00 

July  1, 1892,  balance  available 221.37 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  Juue  30, 1893 10, 221. 37 

,  (  Amount  (estimated)  required  for  completion  of  existing  project 156, 960.  OC 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  23.) 

J24.  Flushing  Say,  New  Yoric, — Before  improvement,  the  available 
depth  in  this  broad  shallow  bay  and  in  the  channel  leading  up  to  Flnsh- 
inc:  was  less  than  4  feet  at  mean  low  water. 

i'he  project  for  improvement,  .adopted  in  1879,  contemplated  building 
16,700  feet  of  diking  to  form  a  tidal  basin,  which,  by  filling  and  dis- 
charging through  the  main  cliannel,  would  maintain  a  channel  depth 
of  6  feet  or  more  at  mean  low  water,  after  once  dredging;  the  bottom 
is  soft  mud.    The  estimated  cost  of  this  work  was  $173,500. 

In  1888  the  project  was  modified  to  omit  part  of  the  diking,  which 
then  appeared  unnecessary,  and  in  1891,  at  the  request  of  many  citizens, 
the  extension  of  dikes  was  wholly  omitted  from  the  project. 

Up  to  July  1, 1891,  889,612.08  had  been  expended  in  building  4,663 
linear  feet  of  diking,  and  in  dredging  and  redredging  to  make  and 
maintain  a  channel  of  6  feet  depth  at  mean  low  water.  The  channel  ia 
of  great  use  to  the  commerce  of  the  bayj  it  will  probably  require  an- 
nual dredging  to  maintain  it. 

During  the  pavst  fiscal  year  73,849  cubic  yards  of  mud  was  removed, 
making  a  6-foot  channel  90  feet  wide  and  about  5,200  feet  long;  the 
depth  actually  made  was  somewhat  greater,  to  allow  for  filling  in. 

It  is  proposed  to  apply  future  appropriations- to  di  edging,  to  maintain 
and  widen  the  6-foot  channel. 
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July  1, 1891,  balance  nneocpended $15,500.02 

JnneSK),  1892,  amount  expended  during  fiscal  year 15,217.38 

July  1, 1892,  balance  unexx>ended 282.64 

Amoimi  appropriated  by  act  approved  July  18, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 282. 64 

i  Amount  (estimated^  required  for  completion  of  existing  project •    58, 500. 00 

{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867.  . 

(See  Appendix  D  24.) 

25.  Patehogue  Eiver^  New  York. — ^This  is  a  shallow  tidal  Met  extend- 
ing about  a  mile  northward  from  the  shore  of  Great  South  Bay,  Long 
Island,  to  the  village  of  Fatchogue.  The  natural  depth  in  the  stream 
and  over  a  bar  at  the  mouth  was  from  2  to  3  feet  at  mean  low  water^ 
and  the  rise  of  tide  is  about  1  foot. 

In  1880,  and  again  in  1886,  examinations  were  made  by  order  of  Con- 
gress, and  subsequently  a  project  was  adopted  for  making  a  channel, 
6  feet  deep  at  mean  low  water  and  60  feet  wide,  up  to  the  village 
wharves,  to  be  protected  at  the  mouth  by  a  jetty  on  the  west  side,  at 
an  estimated  cost  of  $40,000. 

Up  to  July  1, 1891^  $1,541.18  (including  outstanding  liabilities)  had 
been  expended  in  building  160  Imear  feet  of  the  shore  end  of  the  jetty. 

During  the  past  fiscal  year  1,190  linear  feet  of  the  jetty  were  built, 
making  its  length  1,340  feet ;  and  a  channel,  6  feet  deep  and  50  feet  wide, 
was  dredged  from  deep  water  in  Great  South  Bay  to  and  inside  the  en- 
trance to  the  river;  this  channel  will  require  partial  redredging  to.make 
it  permanent.  It  does  not  yet  extend  far  enough  up  the  river  to  be  of 
great  use  to  navigation. 

Future  appropriations  will  be  applied  mainly  to  dredging. 

Jnly  1^  1891,  balance  unexpended $14, 843. 82 

June  30, 18^,  amount  expended  during  fiscal  year 13, 584. 83 

July  1, 1892,  balance  unexpended 1,258.99 

July  1, 1892,  outstanding  liabilities 77. 37 

July  1,1892,  balance  available 1,181.62 

Amount  appropriated  by  act  approved  July  13,1892 8,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 181. 62 

(  Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  25.) 

26.  Browns  Creeky  Sayville,  New  York. — ^This  is  a  narrow  stream  ex- 
tending northward  from  Great  Sonth  Bay  to  the  Sayville  highway 
bridge,  above  which  it  is  wholly  a  fresh-water  creek.    The  natural 

[>th  in  the  creek  is  from  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the 
kuth  it  is  less  than  1  foot. 

L  survey  was  made  by  order  of  Congress  in  1889,  and  a  project  was 
►pted  for  making  the  creek  100  feet  wide  and  4  feet  deep  at  mean 
'  water,  the  entrance  channel  to  be  protected  by  riprap  jetties  on 
ler  side,  at  a  total  estimated  cost  of  $46,000. 
lie  total  amount  appix)priated  for  this  work  is  $17,000. 
oly  1, 1891,  a  contract  had  been  entered  into  for  commencing  the 
ies  but  work  had  not  been  begun, 
iring  the  past  fiscal  year  402  feet  of  the  west  jetty  was  built  and 
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450  feet  of  the  east  jetty  partly  built,  under  a  contract  not  yet  com- 
pleted. 

A  channel  100  feet  wide  and  4  feet  deep  at  mean  low  water  was 
dredged  Irom  deep  water  in  Great  South  Bay,  extending  between  the 
jetties  and  up  the  stream ;  the  total  length  of  channel  is  1,450  feet, 
and  total  amount  dredged  23,194  cubic  yards.  In  addition,  private 
channels  hgbve  been  dredged  into  the  marsh  on  the  east  side  of  the 
main  channel,  with  width  of  25  and  50  feet  and  aggregate  length  of 
1,600  feet. 

Prior  to  1891  this  creek  was  of  no  value  for  purposes  of  navigation. 
It  is  now  quite  extensively  used  by  boats  engaged  in  oystering,  etc. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  dredged  channel  and  to  such  repairs  and  extension  of  the  jetties  as 
become  necessary. 

July  1, 1891,  balance  unexpended $11,929.16 

June  30, 1892,  amount  expended  during  fiscal  year 10, 457. 76 

July  1, 1892,  balance  unexpended  .' 1, 471. 40 

July  1, 1892,  outstanding  liabilities $537. 60 

July  1, 1892,  amount  covered  by  uncompleted  contracts 560. 00 

1,097.60 

July  1, 1892,  balance  available 373.80 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 373. 80 

i  Amount  (estimated)  required  for  completion  of  existing  prqiect 29, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  26;) 

IMPROVKMENT  OP  HUDSON  RIVEB;  OP  HARBORS  AT  SAUGERTIES 
AND  RONDOUT,  AND  WAPPINGER  CREEK;  OP  NEW  YORK  HARBOR 
ND  HARBORS  I 
NEW  JERSEY. 

Officer  in  charge,  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  hav- 
ing under  his  immediate  orders  Lieut.  Harry  Taylor,  Corps  of  Engi- 
neers, to  November  2, 1891,  and  Lieut.  James  G.  Warren,  Corps  of  En- 
gineers, since  August  12, 1891. 

i.  Hudson  River ^  Netv  York, — The  improvement  of  this  river  has  been 
restricted  by  the  wording  of  the  appropriation  acts  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  6  miles  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  Tffeet  at  mean loW  water; 
between  Albany  and  Troy,  4  feet. 

The  mean  range  of  tides  at  State  dam  at  Troy  is  0.80  feet;  at  Al- 
bany, 2.32  feet;  and  at  New  Baltimore,  3.42  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  nav- 
igable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents,  and  by  dredging. 

The  estimated  cost  of  making  this  improvement,  prepared  in  1882, 
subject  to  be  increased  annually,  was  }i5l,078,304.  In  1889  the  estimated 
cost  was  $1,424,435. 

The  auiount  expended  to  June  30,  1891,  inclusive  of  outstanding  lia- 
bilities, was  J?l,102,011.70,  of  which  sum  a  large  part  has,  however,  from 
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the  necessities  of  the  case,  been  applied  partly  to  the  rcjiair  of  decay- 
ing dikes  and  partly  to  dredging.  At  that  date  the  dikes  provided  ibr 
in  the  project  of  improvement,  so  far  as  built,  had  resulted  in  securing 
a  channel  depth  of  10  feet  nearly  all  the  way  from  New  Baltimore  to 
Albany,  and  of  8  feet  nearly  all  the  way  from  Albany  to  Troy.  The 
shoal  spots  make  the  navigable  depths  on  those  parts  of  the  river  9  J 
feet  and  7^  feet,  respectively. 

The  amount  expended  during  the  fiscal  ye^r  ending  June  30,  1892, 
inclusive  of  outstanding  liabilities,  was  $96,962.43,  and  was  applied  to 
the  repairs  of  the  dikes;  to  the  construction  of  new  dikes;  to  dredg- 
ing at  Fish  House,  Bogart  Light,  Winnies,  and  Washington  bars;  to 
the  removal  of  Dettingers  Eock,  opposite  Yan  Wies  Point;  to  the  par- 
tial removal  of  the  Overslaugh  Eock,  above  Van  Wies  Point,  and  to 
the  removal  of  wrecks  from  navigable  channel  under  improvement. 

The  river  and  harbor  act  approved  September  19, 1890,  provides  as 
follows : 

That  the  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three 
officers  of  the  Corps  of  Engineers,  United  States  Army,  whose  duty  it  wiU  be  to 
thoronghly  examine  the  obstructions  to  navigation  in  the  Hudson  Kiver,  between 
New  York  City  and  the  State  dam  at  Troy,  New  York,  and  report  a  project  and  esti- 
O'ate  of  the  cost  of  widening  and  deepening  said  river  between  New  York  City  and 
the  city  of  Albany,  and  also  between  New  York  City  and  the  State  dam  at  the  city 
of  Troy  for  the  iiavlgation  of  sea-going  vessels  drawing  twenty  feet  of  water,  and 
also  a  separate  estimate  of  the  expense  of  improving  the  river  between  Coxsackie 
and  the  State  dam  at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  twelve 
feet  deep  at  mean  low  water.  Said  board  shall  accompany  their  report  with  a 
statement  as  to  the  usefulness  of  snch  improvements  and  of  tlleir  relations  and  value 
to  commerce,  and  of  the  advisability  of  entering  upon  the  same  at  this  time;  and 
the'Secretary  of  War  shall  transmit  said  reports  to  Congress  with  his  own  views  and 
those  of  the  Chief  of  Engineers,  United  States  Army,  thereon ;  and  the  expenses  of 
•aid  board  shall  be  paid  oat  of  the  appropriation  made  in  this  act  for  the  improve- 
ment of  the  Hndso'n  Kiver,  not  to  exceed  ten  thousand  dollars. 

The  Board  of  Engineers,  authorized  and  directed  by  the  above  law, 
completed  the  duty  assigned  it,  and  its  report,  dated  October  1,  1891, 
which  was  concurred  in  by  the  Chief  of  Engineers  and  the  Secretary 
of  War,  was  transmitted  to  Congress  and  printed  anS  House  Ex.  Doc. 
So.  23,  Fifty-second  Congress,  first  session.  A  copy  is  also  herewith 
submitted,  accompanying  annual  report  of  the  oflBcer  in  charge  upon 
the  improvement  of  Hudson  Eiver  ( Api)endix  E 1). 

Three  prox>ositions  looking  to  improveiueut  of  the  navigation  of  the 
river  were  by  the  terms  of  the  act  to  be  considered  by  the  Board  and 
projects,  with  estimates  of  cost,  required  to  be  submitted. 

(1)  Between  New  York  City  and  the  city  of  Albany,  for  the  naviga- 
tion of  seagoing  vessels  drawing  20  feet  of  water. 

(2)  Between  New  York  City  and  the  State  dam  at  Troy,  for  the  navi- 
gation of  seagoing  vessels  drawing  20  feet  of  water. 

(3)  Between  Coxsackie  and  the  State  dam  at  Troy,  for  navigable 
channel  12  feet  deep  at  mean  low  water. 

Upon  these  three  several  propositions  the  Board,  after  full  and  care- 
ful consideration,  remarks  as  follows : 

Concerning  the  first  two — deep  channels  between  New  York  City 
and  Albany  and  between  New  York  City  and  Troy — 

The  Board  is  of  the  opinion  that  the  possible  heiicfits  to  commerce  to  l»p.  derived 
from  the  proposed  improvement  for  vessels  drawing  20  feet  are  not,  under  oxistini^: 
HmditionB^  sufficieut  to  justify  at  this  time  the  expenditure  necessary  to  make  such 
JDpiOTement. 

•  •  «  «  •  •  « 

The  estiniAtes  of  cost  of  cari'ying  out  the  two  projects  contained  in  the  said  act, 
whieh  provide  for  widening  and  deepjuin^  the  channels  between  New  York  City 
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and  the  city  of  Albany  and  between  New  York.City  and  the  city  of  Troy  for  the 
navigation  of  seagoing  vessels  drawing  20  feet  of  water,  are  $5,934,847.60  and 
$19,507,832.74,  respectively. 

Concerning  the  third-^-cliannel  12  feet  deep  between  Goxsackie  and 
the  State  dam  at  Troy — 

After  carefully  studying  the  wants  of  commerce,  the  Board  is  of  the  opinion  that 
the  third  project  contained  in  the  act  of  September  19,  1890,  which  provides  for  im- 
proving the  Hudson  Biver  **  between  Coxsackie  and  the  State  dam  at  Troy  to  such 
an'  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean  low  water,''  is  a 
worthy  and  useful  one,  and  accordingly  recommends  it  for  adoption. 

«  .      «  «  •  «  #  « 

In  view  of  the  necessities  of  the  commerce  incident  to  the  river  proper  and  its 
tributary  country,  the  Board  is  of  the  opinion  that  the  project  for  improvement 
adopted  in  1867  should  be  extended  so  as  to  provide  for  a  channel  depth  of  at  least 
12  feet  at  mean  low  water,  and  that  such  an  extension  is  well  worth  the  expenditure 
required  for  its  execution. 

The  estimate  submitted  by  the  Board  for  a  channel  12  feet  deep  and 
400  feet  wide  from  Coxsackie  to  the  foot  of  Broadway,  Troy,  and  thence 
12  feet  deep  and  300  feet  wide  to  the  State  dam  at  Troy,  is  $2,447,906.60. 

July  1,  1891,  balance  unexpended $128,342.71 

June  30,  1892,  amount  expended  during  fiscal  year 87,228.96 

July  1,  1892,  balance  unexpended 41,113.73 

July  1,  1892,  outstanding  liabilities $9,733.45 

July  1, 1892,  amount  covered  by  uncompleted  contracts 11, 246. 75 

— 20,980.20 

Julyl,  1892,  balance  available 20,133.53 

Amount  appropriated  by  act  approved  July  13, 1892 187, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 207, 633. 53 


Amount  (estimated)  required  for  completion  of  existing  project 2, 260, 406. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  E  1.) 

^.  ffarhor  at  Saugerties^  N'ew  York. — ^This  harbor  is  formed  by  the 
mouth  of  Esopns  Creek,  which  empties  into  the  Hudson  River,  on  the 
we&t  bank,  about  100  miles  above  New  York  City. 

The  bar  at  the  entrance  at  the  time  of  original  examination,'made  in 
November,  1883^  with  the  view  of  preparing  estimates  for  improve- 
ment, had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  and  the 
distance  between  the  6-foot  curves  across  it  was  1,100  feet.  The  har- 
bor could  therefore  be  entered  only  at  high  water  even  by  l^e  smallest 
class  of  vessels.    The  range  of  tides  is  4  feet,  approximately. 

The  plan  of  improvement  which  was  adopted  in  1887  provided  for 
securing  a  depth  of  8  feet,  mean  low  water,  from  the  entrance  to  the 
head  of  navigation,  1|  miles,  by  the  construction  of  two  parallel  dikes, 
each  2,300  feet  long,  260  feet  apart  on  the  inside  and  280  feet  apart  on 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  $52,000;  the  amount  ex- 
pended upon  the  project  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  outstanding  liabilities,  was  $36,209.11.  At  that 
date  the  south  dike  had  been  completed,  and  its  length  was  2,363 J  feet; 
the  north  dike  had  been  completed  for  a  length  of  809  feet,  and  the 
shoal  in  front  of  Sheffield's  paper  mQl  had  been  dredged  to  afford  a 
channel  50  feet  wide  and  7  to  8  feet  deep,  mean  low  water.    The  ohaa- 
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nel  across  the  bar  was  200  wide  and  9  feet  deep,  mean  low  water,  and 
work  on  the  north  dike  extension  was  in  progress. 

The  amount  expended  during  the  fiscal  yeai-  ending  June  '60j  1892, 
inclusive  of  outstanding  liabilities,  was  $7,085.30,  and  was  applied 
toward  the  completion  of  1,250  feet  of  pile  dike  on  the  north  side  of 
the  creek. 

The  existing  navigable  depth  from  the  entrance  to  the  head  of  navi- 
gation is  9  feet,  mean  low  water,  in  a  channel  from  100  to  300  feet  wide. 

July  1,1891,  balance  unexpended $7,678.24 

June  30, 1892,  amount  expended  during  fiBcal  year 7, 085. 30 

Jaly  1,  1892,  balance  unexpended 592.94 

Amount  appropriated  by  act  approved  July  13,  1892 '. 5, 000. 00 

AmoontaTailablefor  fiscal  year  ending  June  30,  1893 5,592.94 

i  Amoant  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

<  Submitted  in  compliance  with  the  requirements  of  sections  2  of  river 
(      and  harbor  aots  of  1866  and  1867. 

(See  Appendix  E  2.) 

3.  HarhoT  at  Rondout^  New  Tark. — This  harbor  is  formed  by  the 
mouth  of  Bondont  Greek,  which  empties  into  the  Hudson  River  on  its 
west  side  about  90  miles  above  the  city  of  New  York,  and  is  the  east- 
ern terminus  of  the  Delaware  and  Hudson  Canal.  The  creek  is  a  tidal 
stream  for  3  miles  above  its  mouth,  and  prior  to  1871  all  improve- 
ments had  been  made  by  private  parties.  The  range  of  tides  is  4  feet, 
approximately. 

The  Government  made  a  survey  of  the  harbor  in  1869,  and  the  avail- 
able depth  of  water  then  in  the  channel  was  only  7  feet  at  mean  low 
water.  The  project  of  improvement,  based  on  this  survey,  was  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep, 
mean  low  water,  at  the  mouth  of  the  creek,  to  be  obtained  by  means  of 
dikes  and  dredging.  The  parallel  channel  dikes,  350  feet  apart  at  the 
entrance,  were  to  be  buUt  outward  into  the  Hudson  Biver,  and  a  branch 
dike  upstream,  starting  at  outer  end  of  north  pier,  to  protect  the  north 
dike  against  destruction  by  ice. 

The  estimated  cost  of  the  project  was  $172,500. 

The  project  was  completed  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  of  the  north  dike  was  2,200  feet,  and  that  of 
the  south  dike  2,800  feet,  and  there  was  a  channel  between  them  50  feet 
wide  and  13^  feet  deep,  mean  low  water,  and  100  feet  wide  and  12  feet 
deep,  mean  low  water. 

T^ie  appropriations. which  have  been  made  since  1880  have  been  ap- 
plied exclusively  to  the  repair  of  the  dikes. 

The  amount  exx>ended  upon  the  project  and  upon  repairs  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1891,  was  $101,500,  at  which 
date  the  navigable  channel  was  100  feet  wide  and  from  12J  to  13J  feet 
deep,  mean  low  water.  The  dikes  were  built  originally  of  timber  and 
stone  to  the  height  of  mean  high  water,  but  the  timber  has  since  be- 
come so  damaged  by  age  and  by  the  ice  that  the  stone  filling  in  many 
places  Bas  fallen  out  between  the  rows  of  piles,  and  the  height  of  the 
dikes  has  been  correspondingly  lowered. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $5,000,  and  was  ai)plied  in  re- 
pairing the  north  and  branch  dikes  by  replacing  worn  and  decayed  tim 
ber  e£i  refilling  with  stone.  The  dikes  are  now  in  fair  condition, 
except  that  the  south  dike  requires  some  additional  stone  filling. 
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July  1, 1891,  balance  unexpended $5,000.00 

June  30,  1892,  amount  ex^^ended  during  fiscal  year 5, 000. 00 

Amount  api^ropriated  by  act  approved  July  13,  1892 5, 000. 00 

{  Amount  (estimated)  required  for  completion  of  ezifltin^  project 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(8e6  Appendix  E  3.) 

4,  Wappinger  Creek^  Neio  York. — ^Wappinger  Creek  is  a  small  stream 
which  empties  into  the  Hudson  River  on  left  bank,  one-half  mile  below 
the  village  of  New  Hamburg,  N.  Y.  The  navigable  x)ortion,  extending 
from  the  mouth  to  Wappinger  Falls,  is  2  miles  long  approximately,  and 
before  improvement  afforded  navigation  to  small  boats  drawing  not  ex- 
ceeding 6  feet  in  a  water  way  which  had  a  width  varying  from  26  feet 
to  75  feet.    The  range  of  tides  at  entrance  is  4  feet  approximately. 

.  The  project  for  its  improvement  contained  in  the  report  upon  the  sur- 
vey [November  11,  1889,  to  comply  with  the  river  and  harbor  act, 
August  11, 1888,  contemplates  a  channel  80  feet  wide  and  8  feet  deep 
from  the  mouth  to  the  falls.  The  estimated  cost  of  the  improvement 
was  $13,000.  The  amount  appropriated  by  the  river  and  harbor  act  of 
September  19, 1890,  was  $13,«.00. 

The  amount  expended  up  t^)  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  outstanding  liabilities,  was  $80.33. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
inclusive  of  outstanding  liabilities,  was  $12,756.82. 

The  project  was  completed  April  30, 1892. 

There  is  now  a  navigable  channel  from  the  entrance  to  the  Falls  with 
a  least  width  of  80  feet  and  a  least  depth  of  8  feet,  mean  low  water. 

July  1, 1891,  balance  unexpended $12, 919. 67 

June  30,  1892,  amount  unexpended  during  fiscal  year 12, 756. 82 

July  1, 1892,  balance  unexpended 162, 85 

(See  Api>endix  B  4.) 

5.  Harlem  River,  New  York. — The  Harlem  River  and  SpuytenDuyvil 
Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  water  way  between  the  two 
streams,  as  the  bed  of  the  connecting  reach  at  Kingsbridge  was  a  long 
reef  of  solid  rock,  bare  aft  low  water.  The  head  of  na\agation  at  low 
tide  in  the  Harlem  River  was  practically  at  High  Bridge,  5  miles  from 
its  junction  with  the  East  River  at  Hell  Gate,  for  vessels  of  7  feet  draft, 
and,  at  high  tide,  in  Spuyten  Duyvil  Creek,  near  Bangsbridge,  1%  miles 
ivhia  the  Hudson,  for  vessels  of  8  feet  draft. 

The  objt^ct  of  the  improvement  is  to  form  a  navigable  channel  be- 
tween the  Eijfit  and  Hudson  rivers. 

The  project  ibr  the  improvement  as  originally  adopted  in  1876  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  inidth  of  the 
channel  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to  400  feet,  re- 
taining the  original  width  of  350  feet  through  Dyckman  Meadow,  but 
increasing  the  depth  'there  to  18  feet,  mean  low  water.  This  project 
was  revised  in  1886  by  narrowing  the  channel  immediately  north  of 
High  Bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank,  to  a 
least  width  of  375  feet. 

The  estimated  cost  of  the  work  was  $2,700,000;  the  amount  expended 
upon  the  improvement  up  to  the  close  of  the  fiscal  year  ending  June 
30|  1891;  inclusive  of  outstanding  liabilities;  was  $448,696^8.    At  that 
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date  the  excavation  of  the  section  of  canal  prii>ni  lying  to  the  west  of 
old  Kin^sbridge  road  had  been  carried  down  to  grade  over  an  area 
of  203^75  square  feet,  completing  the  section  of  cut  to  be  excavated 
under  the  contract  of  December  15, 1887,  with  the  exception  of  a  core 
of  rock  left  standing  in  the  center  of  the  excavation  for  temporary  use 
as  a  roadway,  and  a  spur  of  rock  in  the  southwest  end  over  which  the 
tramway  for  transporting  the  broken  stone  to  the  dumping  ground 
passed.  Botl^ these  lcdg(^s  covered  an  girea  of  42,000  square  feet,  and 
were  in  process  of  removal.  The  old  Kiiigsbridge  road,  where  it  crossed 
the  canal,  had  been  closed,  and  the  material  composing  it  excavated 
down  to  the  underlying  rock  surface,  and  a  temporary  roadway  over 
the  east  dam  had  been  opened  to  i)ul)lic  traffic.  The  earth,  turf,  and 
meadow  sod  between  the  east  dam  and  the  westerly  limit  of  the  con- 
tract of  August  12, 1889,  had  been  nearly  all  excavated  do wti  to  grade, 
and  the  rock  excavation  begun  and  grade  reached  over  an  area  of  600 
square  feet. 

Nearly  all  the  rock  to  be  removed  under  the  contract  of  March  9, 
1891,  had  been  stripped  of  earth,  and  the  excavation  in  the  rock  had 
been  carried  down  to  grade  over  an  area  of  1,400  square  feet.  The 
dredging  in  the  Harlem  River  began  near  Fordham  footbridge,  and 
had  been  carried  northward  toward  Kingsbridge  in  a  water  way  600  feet 
long,  75  to  150  feet  wide,  and  9  feet  deep  at  mean  low  water.  The  con- 
tract for  work  west  of  west  dam  was  not  begun. 

The  amount  expended  during  .the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $190,421.14.  At  that  date  the 
excavation  of  the  section  of  canal  prism  lying  between  the  two  dams 
had  been  earned  down  to  grade  over  an  area  of  285,000  square  feet, 
leaving  an  area  of  only  65,000  square  feet,  over  which  the  rock  remains 
to  be  excavated  in  order  to  complete  the  cut  between  the  dams,  and  a 
large  portion  of  this  rock  had  already  been  reduced  to  within  a  few  feet 
of  graide.  A  total  of  625  lineiir  feet  of  stone  revetment  wall,  and  190 
linear  feet  of  timber  revetment  had  been  built  to  protect  the  side  slopes 
of  the  canal  chamber  where  necessary,  to  prevent  the  loose  rock  and 
earth  arising  from  degradation  of  the  slopes  from  falling  into  the  cut 
after  the  canal  has  been  opened  to  navigation.  In  the  Harlem  River  a 
channel  9  feet  deep,  mean  low  water,  and  about  150  feet  wide  had  been 
dredged  from  a  point  900  feet  north  of  Fordham  footbridge,  where  it 
connects  with  tbe  natural  channel,  to  within  200  feet  of  the  east  dam. 
In  Spuyten  DuyA-il  Greek  the  channel  near  the  Hudson  River  railroad 
drawbridge  had  been  widened  to  about  65  feet,  with  a  depth  of  8  feet, 
mean  low  water,  the  channel  over  the  bar  at  the  rolling  mill  deepened 
to  8  feet,  mean  low  water,  the  point  of  meadow  opposite  the  Govern- 
ment dock  cut  off  80  as  to  widen  the  channel  at  this  point  to  240  feet, 
and  Dyckman  Creek  and  the  meadow  in  front  of  the  west  dam  had 
been  excavated  to  nearly  the  lull  projected  width  and  depth  to  within 
100  feet  of  the  west  dam. 

July  1,  1891,  balance  unexpended $342,298.95 

June  30,  1892,  amount  expended  during  fiscal  year 152, 161.  ^y6 

Jnly  1,  1892,  balance  unexpended 190,137.29 

July  1,  1892,  outstanding  liabilities $38,  259. 48 

July  1,  1892,  amount  covered  by  uncompleted  contracts 1 12,  204.  41 

180,  463. 89 

Jnly  1, 1892,  balance  available 9,673.40 

imount  appropriated  by  act  approved  July  13,  1892 175,  (X)0.  00 

Uaoont  ayailAbltf  for  fiscal  year  ending  June  30,  1893 ^    184, 673. 40 
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(  Amount  (estimated)  required  for  completion  of  existing  project $1, 805, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  ri?er  and 
(     harbor  act«  of  1866  and  1867. 

(See  Appendix  E  5.) 

6.  East  River  and  Hell  Oate,  New  York. — Originally  the  channel  of 
East  River  contained  many  dangerous  rocky  obstructions  to  naviga- 
tion, lying  both  above  and  below  mean  low  water.  Especially  was  this 
the  case  at  Hell  Gate,  where  the  bounding  beaches  had  irregular  and 
shoal  rocky  foreshores,  and  the  inclosed  water  way  had  n  few  detachMl 
rocky  isles  with  crests  rising  several  feet  above  high-water  mark. 

At  Hell  Gate  the  channel  turns  at  right  angles  around  Hallets  Point, 
Astoria,  and  the  current  runs  with  a  velocity  varying,  at  different  stages 
Qf  the  tide  from  3  to  10  miles  an  hour  over  or  around  Way  Reef,  Px)t 
Rock,  Shell  Drake,  Frying  Pan,  Hallets  Point,  Negro  Point,  Holmes 
Rock,  Hog  Back,  Heel  Tap,  Flood  Rock,  Hen  and  Chickens,  Gridiron, 
Mill  Rocks,  The  ^N'egro  Heads,  Rhinelander  Reef,  and  Bread  and  Oheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325 
feet  to  the  26-foot  contour,  mean  low  water,  and  embraced  an  area  of 
3  acres. 

The  detached  rocks  in  the  inclosed  water  way  had  varying  depths 
•  over  them.  The  Middle  Reef,  with  an  area  of  about  9  acres,  lay  in  the 
middle  of  the  channels  of  Hell  Gate.  It  had  a  small  backbone,  pro- 
jecting above  high  water,  called  Flood  Rock,  upon  which  vessels  were 
frequently  stranded  at  ebb  tide  when  the  currents  swept  directly  over 
the  rock.  To  the  northward,  near  the  mouth  of  the  Harlem  River,  lay 
the  two  Mill  Rocks,  both  of  which  were  usually  visible  at  high  water. 
To  the  eastward  Frying  Pan  had  only  11  feet,  mean  low  water;  Heel 
Tap,  12  feet;  Pot  Rock,  20  feet,  and  North  Brother  Island  Reef,  16 
feet. 

The  project  of  improvement  adopted  in  1867  provided  for  the  removal 
to  the  depth  of  26  feet,  mean  low  water,  of  thf  rocks  and  reefe  that  lay 
directly  in  the  channel  at  Hell  Gate,  and  for  the  construction  of  sea 
walls  and  dikes  upon  others  that  lay  near  the  edge  of  the  channel. 
The  estimated  cost  of  the  project,  revised  in  1870,  was  $4,689,820. 

Besides  the  obstructions  before  enumerated  submeiged  rocks  were 
known  to  exist  at  other  points  in  the  channel,  such  as  Diamond  Reef, 
16 J  feet,  mean  low  water,  off  the  Battery;  Coenties  Reefi  14.3  feet, 
mean  low  water,  off  Coenties  Slip;  Shell  Reef,  9  feet,  mean  low  water, 
between  Eighth  and  Tenth  streets;  Ferry  Reef,  7  feet,  mean  low  water, 
and  Charlotte  Rock,  14 J  feet,  mean  low  water,  opposite  Thii-ty-fourth 
street;  the  Middle  Ground^lifeet,meanlowwater,off  SunkenMeadow, 
at  the  entrance  to  Little  Hell  Gate,  and  Mid-Channel  Reef,  16J  feet, 
mean  low  water,  at  Baretto  Point,  opposite  Rikers  Island. 

The  project  was  enlarged  in  1874,  and  the  total  cost  estimated  at 
$5,139,120  (Annual  Report,  Chief  of  Engineers,  1874.  Part  n.  page  164). 
Besides  the  improvements  already  projected  at  Hell  Gate,  tne  iiewx)ro- 
ject  provided  for  the  construction  of  a  riprap  dike  to  connect  the  Mill 
Rocks;  sea  walls  ux)oii  Hog  Back  and  Holmes  Rock,  and  the  removal 
to  a  depth  of  26  feet,  mean  low  water,  of  Diamond  Reef,  Coenties  ^e^^j 
and  the  small  rocks  known  as  Scaly  Rock,  Blackwells  Rock,  and  the 
Rock  off  Woolsey's  bath  house. 

The  iwqject  was  enlarged  in  1884  to  provide  for  the  removal  of  Pil- 
grim Rock,  opposite  Nineteenth  street,  to  24  feet,  mean  low  water; 
again  in  1889  for  the  removal  of  reef  off  Diamond  Reef  to  26  feet, 
mean  low  water,  and  Ferry  and  Charlotte  Rocks  opposite  Thirty-fourth 
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street,  to  26  feet  mean  low  water,  and  again  in  189()  for  the  removal 
of  Shell  Reef  and  Middle  Ground  to  18  feet,  mean  low  water. 

The  amount  expende<l  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1801,  inclusive  of  outstanding  liabilities,  was  $3,905,139.09.  At  that 
date  Hallets  Point,  covering  3  acres,  Way  Eeef,  Shell  Drake,  Diamond 
Reef^  North  Brother  Island  Beef,  Coenties  Reef,  and  Scaly  Rock  had 
been  removed  to  the  depth  contemplated  in  the  project.  Pilgrim  Bock 
had  been  reduced  to  a  least  depth  of  24  feet;  Heel  Tap  had  been  broken 
to  26  feet  and  dredged  to  20.5  feet,  and  the  least  depths  on  Frying  Pan 
and  Pot  Rock  were  18  feet  and  22.8  feet  at  mean  low  water,  respec- 
tively; Ferry  Beef,  off  Thirty-fourth  street,  had  been  lowered  from  a 
least  depth  of  7.1  feet  to  a  least  depth  of  19  feet,  and  4,480  tons  of  rock 
had  been  removed  from  reef  off  Diamond  Reef.  Flood  Rock  and  con- 
necting reefs,  covering  9  acres,  had  been  broken  to  30  feet,  and  166,504 
tons  of  debris  had  been  removed;  the  Negro  Heads  and  Hen  and 
Chickens  and  been  redjiced  to  18  feet,  mean  low  water,  and  h  new  18-foot 
channel,  500  feet  wide,  had  been  opened  across  the  reef.  Sea  walls  had 
been  built  by  the  Government  to  connect  Great  and  Little  MiU  Ro<;ks, 
and  by  the  city  authorities  on  Bread  and  Cheese.  Under  contract, 
3,435}  cubic  yards  of  material  and  960}  tons  of  bowlders  had  been  re- 
moved from  Shell  Reef,  off  Ninth  street.  TJiese  results  have  been 
of  the  greatest  value  to  navigation. 

The  amount  exx)ended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $160,546.81,  and  was  applied  in 
removing,  by  hired  labw^  20,872  tons  of  broken  stone  from  Flood  Rock, 
by  the  use  of  the  two  united  States  engineer  dredges;  in-  removing 
1^11.2  tons  of  rock  by  use  of  the  tTnited  States  steam-drill  scow  from 
reef  off  Diamond  Reef,  completing  its  removal  to  the  contemplated 
depth  of  26  feet,  mean  low  water;  in  removing  1,763  tons  of  rock,  by 
nse  of  the  United  States  steam-drill  scow  and  the  United  States  engi- 
neer dredge  Hell  Gate  from  Ferry  Reef,  off  Thirty-fourth  street,  re- 
ducing the  least  depth  over  it  to  24  feet,  mean  low  water;  in  removing, 
by  use  of  the  United  States  engineer  dredge  Hell  Gate  158  tons  of 
large  bowlders  from  upper  end  of  Shell  Reef,  and  in  removing  under 
contract  52^03^  cubic  yards  of  fine  material  and2,507J  tons  of  bowlders 
fi^m  Shell  Reef,  off  Ninth  street,  and  392  cubic  yards  of  small  broken 
stone  and  323  tons  of  bowlders  from  Middle  Ground  opposite  Sunken 
Meadow. 

Jnly  1, 1891,  bahuice unexpended $203,577.89 

Jnne  30, 1892,  amoont  expended  daring  fiscal  year 137, 651. 48 

July  1, 1892,  balance  unexpended 65,926.41 

July  1, 1892,  ontBtanding  liabiUtiee $22,895.33 

July  1, 1892,  amount  covered  by  uncompleted  contracts 1, 357.  &i 

24,252.87 

Julyl,  1892,  balance  available 41,673.54 

•  Dount  appropriated  by  act  approved  July  13,  1892 150, 00().  0(i 

lount  available  for  fiscal  year  ending  June  30,  1893 191,  ()73. 54 

Amount  (estimated)  required  for  completion  of  existing  project  ...     888,8^10.67 
'^tubmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

See  Appendix  E  6.) 

Ifewiown  CreeJc,  New  TorJc. — This  is  a  tidal  stream,  about  4  miles 
g.  running  through  the  eastern  part  of  Brooklyn,  and  emptying  into 
1  East  Biver  opposite  Thirty-fourth  street,  New  York  City* 
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It  had  formerly  a  depth  of  12J  feet,  mean  low  water,  at  the  mouth, 
gi'adually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  improvement,  adopted  in  1880,  bnt  modified 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  Avenue  Bridge, 
and  Irom  that  point  up  to  the  head  of  navigation  on  both  branches,  a 
channel  decreasing  from  175  feet  to  100  feet  in  widtli,  and  from  18  feet 
to  10  feet  in  depth,  at  an  estimated  cost  of  $255,569. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1891,  inclusive  of  outstanding  liabilities,  was  $136,026.07.  At  that 
date  the  channel  from  the  entrance  to  Vernon  avenue  bridge  was  175 
teet  wide  at  the  entrance  and  150  feet  wide  near  the  bridge,  and  21  feet 
deep.  The  channel  from  Vernon  Aveiiue  Bridge  to  Central  Oil  Works 
was  80  feet  wide  and  18  feet  deep;  from  Central  Oil  Works  to  Queens 
County  OiOVorks,  25  fe^twide  and  15  feet  deep;  from  Queens  County 
Oil  Works  to  Penny  Bridge,  25  feet  wide  and  12  feet  deep.  The  chan- 
nel from  Maspeth  avenue  to  Metropolitan  avenue  was  100  feet  wide  and 
10  feet  deep,  mean  low  water.  In  the  English  Kills  branch  the  channel 
was  100  feet  wide  and  10  feet  deep  from  jN"ichols's  Chemical  Works  to 
a  point  700  feet  to  the  eastward. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $12,564.08,  and  was  applied  in 
dredging  15,648  cubic  yards  of  material  in  the  reach  ft^m  Central  Oil 
Works  to  Penny  Bridge,  to  gain  depths  varying  from  12  to  15  feet, 
mean  low  water.  A  survey  made  in  April,  1892,  sliows  that  the  depths 
in  the  various  reaches  have  materially  decreased  by  shoaling  since 
work  was  suspended.  At  that  date  the  channel  from  the  entrance  to 
Vernon  Avenue  Bridge  was  175  feet  wide  and  18  feet  deep,  mean  low 
water;  the  channel  from  Vernon  Avenue  Bridge  to  Central  Oil  Works 
was  80  feet  wide  and  16  feet  deep;  from  Central  Oil  Works  to  Queens 
County  Oil  Works,  50  feet  wide  and  14  feet  deep,  and  from  Queens 
County  Oil  Works  to  Penny  Bridge,  50  feet  wide  and  10  feet  deep. 
The  channel  from  Maspeth  avenue  to  Metropolitan  avenue  is  100  feet 
wide  and  9  feet  deep,  mean  low  water.  In  the  English  Kills  branch 
the  channel  is  100  feet  wide  and  8  feet  deep  from  Nichols's  Chemical 
Works  to  a  point  700  feet  to  the  eastward. 

The  cause  of  the  habitual  shoalings  immediately  following  dredging 
is  the  absence  of  bulkheads  to  confine  the  banks. 

The  existing  channel  is  not  adequate  in  width  or  depth  to  the  de- 
mands of  commerce,  and  the  adopted  project  for-improvement  should 
be  completed  as  early  as  practicable  by  methods  which  will  carry  the 
improvement  progressively  from  the  mouth  to  the  head  of  navigation. 

July  1, 1891,  balance  unexpended $13, 60B.  94 

June  30,  1892,  amount  expended  during  fiscal  year 12,554. 08 

July  1, 1892,  balance  unexpended 1, 051. 86 

Amount  appropriated  by  act  approved  July  13,  1892 ^ 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 36, 051. 86 

(  Amount  (eHtimated)  refpiired  fur  completion  of  existing  project 78, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18(56  and  1867. 

(See  Ai)pendix  E  7.) 

8,  ButtennUlc  Channel^  New  York  Harbor. — Buttermilk  Channel  lies 
between  the  city  of  Brooklyn,  K.  Y.,  and  Governors  Island,  New  York 
Harbor,  and  was  formerly  obstructed  at  its  upper  end,  where  it  joins 
the  East  Biver,  by  a  shoaL  over  which  there  was  a  leastndepth  of  M 
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feet  at  mean  low  water.  The  crest  of  this  shoal  lay  about  800  feet  dis- 
tant from  the  line  of  the  Brooklyn  wharves. 

lie  original  project  of  improvement,  adopted  in  1881,  provided  for 
the  removal  to  a  depth  of  26  feet,  mean  low  water,  of  such  parts  of  the 
shoal  as  came  withm  850  feet  of  the  Brooklyn  wharves,  which  would 
take  off  the  crest  of  the  shoal  and  give  elsewhere  a  depth  of  not  less 
than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  $210,000.  In  view  of 
the  increasing  importance  of  the  wharves  on  the  Brooklyn  shores  and 
the  difficulty  experienced  by  deep-draft  yessels  in  getting  up  to  them 
by  reason  of  this  shoal,  the  project  of  improvement  was  modified  in 
1885  so  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  pf 
20  feet,  mean  low  water,  at  an  estimated  additional  cost  of  $150,000, 
making  the  total  estimated  cost  of  the  project  $360,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  inclusive  of  outstanding  liabilities,  was  $321,926.56,  and  was  ap- 
plied in  dredging.  The  shoal  had  been  entirely  removed  to  a  depth  of 
26  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $12,051.98,  and  was  applied  to 
payment  of  liabilities  outstanding  at  the  beginning  of  the  fiscal  year. 

There  is  a  balance  of  $24,843.25  remaining  from  the  appropriation  of 
September  19, 1890,  available  for  application  toward  the  ftirther  im- 
provement of  Buttermilk  Channel  by  excavation  from  the  shoal  oppo- 
site Bed  Hook  Point.  This  balance  and  the  appropriation  of  $100,000 
made  by  the  river  and  harbor  act  of  July  13, 1892,  will  be  applied  in 
widening  and  deepening  the  existing  channel  at  the  southern  entrance 
as  far  as  the  fimds  available  will  permit.  The  improved  depth  will  be 
26  feet  at  mean  low  water. 

July  1,1891,  balance  unexpended $36,895.23 

Jane  30, 1892,  amount  expended  during  fiscal  year 12, 051. 98 

Inly  1, 1892,  balance  unexpended 24, 843. 25 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

imount  available  for  fiscal  year  ending  June  80,  1893 124, 843. 25 

i  Amount  (estimated)  required  for  completion  of  existing  project 429, 000. 00 

?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  B  8.) 

9.  GowanvA  Bayj  New  York — Bed  ffooJcj  Oowanns  Creek  and  Bay 
Ridge  channels, — GowanuB  Bay  is  a  part  of  New  York  Harbor,  lying  at 
the  month  of  Gowanns  Creek,  in  the  southwestern  part  of  the  city  of 
Brooklyn. 

The  depth  of  water  in  the  channel  of  Gowanus  Creek  and  Bay  was 
originally  only  firom  7  to  12  feet  at  mean  low  water,  which  was  wholly 
insufficient  for  the  passage  of  vessels  employed  in  the  commerce  of  the 
district. 

The  plan  of  improvement,  adopted  in  1881,  provided  for  a  depth  of 

18  feet  to  the  channds  in  the  bay  leading  up  to  the  mouth  of  the  creek 

on  botk  the  north  and  south  sides,  and  for  carrying  the   iniprove- 

iient  with  the  same  depth  up  the  creek  to  Hamilton  Avenue  Bridge,  a 

Listance  of  1  mile. 

The  channel's  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
bred  feet  up  to  the  bridge,  in  which  distance  the  width  would  gradually 
'ecrease. 
The  estimated  cost  of  this  improvement  was  $192,504,90. 
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The  project  of  1881  was  niodified  in  1888  by  iDcreasing  the  depth  to 
21  feet  and  the  width  to  400  feet,  while  to  facilitate  the  handling  of 
vessels  in  the  contracted  space  near  the  mon^h  of  Oowanos  Greek  more 
room  was  provided  for  by  cutting  away  the  angle  on  the  south  side  at 
an  estimated  total  cost  of  $600,000. 

The  amount  expended  on  the  Red  Hook  and  Gowanus  Creek  channels 
up  to  June  30, 1891,  inclusive  of  outstanding  liabilities,  was  $155,004.99. 
At  that  date  this  channel,  from  th^  entrance  to  Erie  Basin  to  Twenty- 
ejghth  street,  was  150  feet  wide  and  21  feet  deep,  mean  low  water : 
thence  to  the  foot  of  Percival  street,  100  feet  wide  and  21  feet  deep,  ana 
the  triangular  slips  at  the  foot  of  Court,  Bryant,  and  Smith  streets, 
had  been  dredged  to  21  feet 

The  improvement  of  Bay  Bidge  channel^  extending  from  Twenty- 
eighth  street  south  and  west  to  Sixtieth  street,  south  shore,  which, 
under  the  project  of  1881  was  suspended  in  1884,  was  resumed  in  May, 
1891,  under  a  speclftc  appropriation  of  $100,000  contained  in  the  river 
and  harbor  act  of  September  19, 1890,  which  provided  for  a  channel 
400  feet  wide  and  21  feet  deep.  Up  to  June  30,  1891,  the  sum  of 
$18,450.15,  inclusive  of  outstanding  liabilities,  had  been  expended  under 
contract.  At  that  date  the  improved  channel,  beginning  at  Forty- 
second  street,  had  been  carried  north  a  distance  of  1,800  feet,  30  feet 
wide  and  21  feet  deep,  and  south  a  distance  of  650  feet,  35  feet  wide 
and  21  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
on  the  Red  Hook  and  Gotoanus  Creek  channelsy  inclusive  of  outstand- 
ing liabilities,  was  $39,081.95,  and  was  applied  in  removing  154,918 
cubic  yards  of  material  under  contract.  When  work  was  suspended, 
on  exhaustion  of  appropriation.  May  17, 1892,  this  channel,  from  the 
entrance  to  Erie  Basin  to  Twenty-eighth  street,  was  230  feet  wide  and 
21  feet  deep,  mean  low  water,  and  thence  to  the  foot  of  Twenty-third 
street,  150  feet  wide  and  21  feet  deep,  mean  low  water. 

The  amount  expended  on  the  Bay  Ridge  Cha/nnel  during  the  fiscal 
year  ending  June  30,  1892,  inclusive  of  outstanding  liabilities,  was 
$95,833.35,  and  was  applied  in  removing  365,025  cubic ;fards  of  mate- 
rial under  contract.  When  work  was  suspended  on  exhaustion  of  ap- 
propriation, June  18, 1892,  this  channel  was  120  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Thirty-ninth 
street;  thence  90  feet  wide  and  21  feet  deep  to  Sixtieth  street,  opposite 
Bay  Eidge. 

The  beds  of  both  channels  have  been  lowered  from  5  to  16  feet,  and 
as  the  material  removed  has  been  sand,  the  banks,  having  no  confining 
bulkheads,  have  correspondingly  increased  their  slopes,  causing  the 
unstable  material  to  slide  into  the  channels  and  reduce  their  depths. 

The  channels  also  suffer  from  deposits  carried  down  from  Gowanus 
Canal,  and  from  deiwsits  brought  in  from  outlying  shoals  by  the  waves. 

These  sources  of  degradation  will  be  appreciably  exhausted  only 
when  permanent  bulkheads  are  built  along  both  shores  to  hold  the  soft 
and  unstable  banks. 

July  1,  1891,  balance  unexpended $136,058,10 

June  30;  1892,  amount  expended  during  fiscal  year 106, 878. 58 

July  1, 1892,  balance  unexpended 29,179.57 

July  1,  1892,  outetanding  llabilitiee 28,036.77 

July  1, 1892,  balance  avaHable 1,142.80 

Amount  appropriated  by  act  approved  July  13,  18J)2 198, 600. 00 

Amount  available  for  fiscal  year  ending  June  30,  181)3 ^     199, 742. 80 
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(  Amount  (estimated^  required  for  completion  of  existing  project $281, 400. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  9.) 

10.  New  York  Harbor  j  New  York. — ^Before  the  improvement  of  the  main 
entrance  into  Kew  York  Harbor  was  undertaken  by  the  United  States, 
the  least  depth  in  mid-channel  on  the  bar  was  23.7  feet  at  mean  low 
water,  and  the  same  was  the  limiting  depth  across  three  other  shoals 
between  the  bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  car- 
ried on  in  vessels  of  great  draft  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gedney  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1886.  It  provides  for  dredging  a  channel  1,000  feet  wide 
and  30  feet  deep  at  mean  low  water,  from  deep  water  below  the  Nar- 
rows through  the  Main  Ship  Channel  and  Gedney  Channel  to  deep 
water  outside  the  bar;  maintaining  this  channel,  should  it  be  neces- 
sary, either  by  periodical  dredging  or  by  contracting  the  entrance  by 
the  construction  of  a  dike  running  across  the  shoals  from  the  Coney 
Island  side,  with  suitable  protection  for  the  head  of  Sandy  Hook  to 
prevent  its  being  scoured  awa^  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  was  $1,490,000 
for  dredging  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improve- 
ment should  the  contraction  works  prove,  to  be  necessary  was  estimated 
at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  was  made, 
on  which  the  method  of  improvement  was  based. 

The  total  amount  expended  to  June  30, 1891,  inclusive  of  outstanding 
liabilities,  was  $1,406,188.89. 

At  thai  time  Ctedney  Channel  and  Bayside  Channel  (east  and  west) 
were  practically  completed,  having  a  depth  of  30  feet,  mean  low  water, 
for  the  full  projected  width  of  1,000  feet. 

The  Main  Ship  Channel  from  Buoy  No.  10  north  to  Suoy  Ko.  12  had 
then  a  depth  of  30  feet,  mean  low  water,  for  a  width  varying  from  500  to 
800  feet  and  a  depth  of  28  feetfor  a  width  of  1,000  feet  throughout.  From 
Buoy  No.  12  northward  to  deep  water  below  the  Narrows  there  was  then 
a  30-foot  channel  not  previously  improved,  400  feet  wide,  and  a  28-foot 
1,000  feet  wide.  The  30.foot  channel  had  a  least  width  of  400  feet  from 
deep  water  below  Buoy  No.  10,  Lower  Bay,  to  deep  water  below  the 
Narrows,  a  distance  of  22,000  feet,  and  there  was  a  28-foot  channel, 
1,000  feet  wide,  throughout  the  entire  length  of  this  reach. 

The  riprap  sea  wall  authorized  by  the  Chief  of  Engineers  Febiiiary 
20, 1890,  for  the  protection  of  the  north  shore  of  Sand^  Hook  was  built 
from  a  point  376  feet  east  of  Jetty  No.  4,  westward  to  a  point  200  feet 
west  of  Jetty  No.  10,  a  total  distance  of  2,375  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
nclnsive  of  outstanding  liabilities,  was  $95,375.95.  The  contract  with 
rhe  Joseph  Edwards  I&edging  Company,  dated  February  16, 1891,  for 
he  removal^ of  600,000  cubic  yards  of  material  was  completed  October 
LO,  1891.  During  the  fiscal  year  there  was  removed  213,268  cubic  yards 
'rom  the  Main  Ship  Channel  from  Buoy  No.  12  (Southwest  Spit)  north- 
ward to  deep  water  below  the  Narrows,  nearly  opposite  Buoy  No.  11, 
ind  the  channel  at  the  time  work  was  suspended,  October  10,  1891, 

ad  a  width  of  1,000  feet  and  a  depth  of  30  feet,  mean  low  water,  from 
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deep  water  below  the  Narrows  to  deep  water  beyond  the  bar.  Detailed 
surveys  of  all  the  improved  channels  were  made  during  November  and 
December,  1891,  and  January,  1892,  and  the  results  showed  that  the 
improved  depths  have  been  maintained  without  appreciable  deteriora- 
tion. 

Baxter  Ledge,  a  narrow  ledge  of  rock  lying  in  the  entrance  to  Kill 
van  KuU  from  Upper  New  York  Bay,  northeast  from  St,  George, 
Staten  Island,  and  having  over  it  originally  a  least  depth  of  18  feet, 
mean  low  water,  was  successfully  removed  to  25.6  feet,  mean  low  water, 
using  the  United  States  plant  connected  with  the  EastEiver  and  Hell 
Gate  improvement. 

Under  the  contract  with  John  Satt^rlee,  dated  March  26, 1891,  3,110 
tons  of  large  stone  were  delivered  and  placed  in  position  in  the  riprap 
sea  wall  for  the  protection  of  the  north  shore  of  Sandy  Hook.  This 
wall  is  now  2,675  feet  long,  extending  from  Jetty  No.  1  westward  to  a 
point  119  feet  westward  of  Jetty  No.  11. 

July  1,  1891,  balance  uiiexpeDded $120,116.57 

June  30,  1892,  amoiuit  expended  diuriug  fiscal  year 93, 572. 22 

July  1,  1892,  balance  unexpended 26, 544. 35 

July  1, 1892,  outstanding  liabilities 1,803.73 

July  1, 1892,  balance  available 24,740.62 

Amount  appropriated  by  act  approved  July  13,  1892 170, 000-  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 194, 740. 62 

(See  Appendix  E  10.) 

11.  Baritan  Bay^  N'ew  Jersey. — Baritan  Bay  forms  the  westiern  part 
of  the  large  triangular  bay  inclosed  between  Sandy  Hook,  the  New 
Jersey  shore,  and  Staten  Island. 

The  channel  undergoing  improvement  lies  to  the  southeast  of  Seguine 
Point  on  the  south  shore  of  Staten  Island.  At  the  time  of  the  original 
survey,  August,  1880,  the  least  depth  on  the  shoal  lying  between  the 
21  foot  curve  at  Seguine  Point  and  the  21 -foot  curve  at  the  head  of  the 
bay  was  14J  feet,  mean  low  water.  The  project  of  improvement,  based 
upon  the  survey,  provided  for  a  channel  across  the  shoal  300  feet  wide 
and  21  feet  deep,  mean  low  water,  at  an  estimated  cost  of  $126,500. 

The  i)ro.ject  was  enlarged  in  1885,  providing  for  a  channel  of  equal 
width  and  depth  over  the  shoals  in  the  vicinity  of  Ward  Point,  Statin 
Island,  where  the  original  depth  was  18  feet,  mean  low  water,  giving  a 
navigable  channel  21  feet  deep,  mean  low  water,  up  to  Perth  Amboy; 
and  further  providing  for  a  channel  300  feet  wide  and  15  feet  deep, 
mean  low  water,  from  Great  Beds  Light  to  South  Amboy,  where  the 
orij^al  depth  was  12^  feet,  mean  low  water,  at  an  estimated  total  cost 
of  $240,500,  for  the  two  works  from  the  beginning,  which  estimate  was 
again  increased  in  1888  to  $246,500,  to  provide  for  the  removal  of  de- 
posits which  had  taken  place  in  the  interval  of  three  years. 

The  channel  from  deep  water  at  the  head  of  Raritan  Bay  past  Se- 
guine Point  to  Perth  Amboy  exceeds  5  miles  in  length,  is  crooked,  and 
18  subject  to  constant  shoalings.  As  the  amount  appropriated  any  one 
year  for  the  execution  of  the  project  has  been  much  less  than  the  esti- 
mated cost  of  the  improvement,  and  as  the  channel  excavated  under 
each  appropriation  has  been  impaired  by  shoaling  in  a  greater  or  less 
degree  before  work  could  be  resumed  under  the  succeeding  appropria- 
tions, the  original  estimates  for  this  improvement  have  little  value  and 
c»an  not  be  used  for  determining  the  amount  required  for  completing 
ihk^  project  at  this  date.    The  cost  of  completing  the  project,  if  all  the 
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reqmred  money  coald  be  made  available  at  one  time,  was  estimated  in 
18S1  at  $110jS15. 

The  amount  expended  upon  the  modified  project  of  1885  up  to  the 
dose  of  the  fiscal  yem*  ending  June  30, 1891,  inclusive  of  outstanding 
liabilities,  was  $197,680.02.  At  the  close  of  the  contract,  June  15, 1888, 
the  channel  was  300  feet  wide  and  21  feet  deep,  mean  low  water,  from. 
P^rth  Amboy  to  the  bend  at  Great  Beds  Light,  and  300  feet  wide  and 
20  feet  deep,  mean  low  water,  across  the  crest  of  the  shoal  in  the  chan- 
nel leading  from  the  bend  toward  Seguine  Point.  At  the  close  of 
the  year  the  channel  eastward  of  Seguine  Point  was  100  feet  wide, 
with  a  depth  of  21  feet,  mean  low  water,  and  the  channel  from  Great 
Beds  Light  to  South  Amboy  was  170  feet  wide  and  16  feet  deep,  mean 
low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
inclusive  of  outstanding  liabilities,  Was  $30,827.09,  and  was  applied  in 
dredging  8,095  cubic  yards  of  material  from  the  channel  leading  frx)m 
Great  Beds  Light  to  South  Amboy,  N.  J.,  and  106,195  cubic  yards  of 
material  from  the  Seguine  Point  Channel. 

When  work  wa&  suspended  on  exhaustion  of  appropriation,  Septem- 
ber' 24, 1891,  the  channel  leading  eastward  fix)m  Seguine  Point  was  180 
feet  wide  and  21  feet  deep,  mean  low  water,  and  the  channel  from  Great 
Beds  Light  to  South  Amboy  was  170  feet  wide  and  15  feet  deep,  mean 
low  water. 

July  1, 1891,  balAnceimexpended $32,050.24 

June  30, 1892;  amonnt  expended  daring  fiscal  year 30,754.28 

Julv  L  1892,  balance  unexpended 1, 295. 96 

July  li  1892,  outetanding  liabilities 72.81 

July  1, 1892,  balance  available 1,223.15 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  80, 1893 41, 223. 15 

i  Amount  (estimated)  required  for  completion  of  existing  project 95, 375. 00 

}  Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  11.) 

12,  Removing  sunken  vesseh  or  craft  obstructing  or  endangering  navi- 
gation.— The  wreck  of  an  old  canal  boat  was  removed  from  Gravesend 
Bay,  Lower  Kew  York  Harbor,  August  12, 1891,  under  contract  with 
Mr.  John  F.  Baxter,  at  a  cost  of  $144. 

The  wreck  of  a  canal  boat  was  removed  from  Earitan  Bay,  nefir  South 
Amboy,  N.  J.,  February  1,  1892,  under  contract  with  the  Chapman 
Derrick  and  Wrecking  Company,  at  a  cost  of  $199. 

(See  Appendix  E  12.) 

EXAMINATION  AND  SURVEY,  MADE  IN  COMPLIANCE  WITH  PROVISIONS 
OF  RIVEE  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination/or  canal  frommain  channel  from 
Jamaica  Bay  easterly  to  Long  Beach  Inlet.,  New  YorJcj  was  made  by  the 
local  engineer  in  charge,  Lieut.  Col.  Gillespie,  and  report  thereon  sub- 
mitted*  It  is  his  opinion,  based  upon  the  facts  and  reasons  given,  that 
only  the  western  portion  of  the  water  way  mentioned  in  the  act  is 
worthy  of  improvement.  Tliis  opinion  being  concurred  in  by  me,  Lieut. 
CoL  Gillespie  was  charged  with  and  lias  complett'd  survey  of  this  i)or- 
tionof  the  waterway  (being  the  eastern  part  of  Jamaica  Bay)  and 
sabmitted  report  thereon*  ^  , 
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The  improvement  proposed  contemplates  the  excavation  of  a  navi- 
gable water  way,  60  ffeet  wide  and  5  feet  deep  at  mean  low  water,  from 
Beach  Channel  to  some  point  on  the  eastern  shore  of  Jamaica  Bay. 
Three  routes,  with  estimates,  are  submitted,  as  follows : 

1.  From  Beach  Cbanuel^  through  Conch  Hole,  to  Citizens  Cat;  at  Far  Rock- 

away  / '. '$21,406 

2.  From  Beach  Channel,  through  Bass  Channel,  to  Citizens  Cut,  at  Far  Rock- 

away  18,920 

3.  From  Beach  Channel,  through  Bass  Channel,  to  eastern  shore  of  Jamaica 

Bay,  near  foot  of  Bayswater  avenue 9, 460 

In  connection  with  the  Conch  Hole  route,  Lieut.  Col.  Gillespie  states: 

If  an  appropriation  he  made  for  making  an  artificial  water  way  through  the  east- 
ern part  ot  Jamaica  Bay  along  the  Concn  Hole  route,  thd  act  should  provide  that 
the  money  shall  not  become  available  until  after  the  right  of  way  over  such  parts  as 
lie  above  high  water  shall  have  been  ceded  to  the  Government  free  of  charge. 

The  reports  were  transmitted  to  Congress  and  i)rinted  as  House  Ex, 
Doc.  No.  29,  Fifty-second  Congress,  first  session.  (See  also  Appendix 
E13.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  SOUTHWESTERN  SHORE 
OF  LONG  ISLAND  sAND  NEAR  STATEN  ISLAND,  KRW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY. 

OflBcer  in  charge,  Capt.  Thomas  L.  Casey,  Corps  of  Engineersj  divi- 
sion engineer.  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

J,  SumpawaniM  ItUetj  New  York. — ^The  channel  depth  at  the  time  of 
the  adoption  of  the  project  varied  from  5  feet  in  the  bay  at  mean  low 
water  to  2  feet  at  the  wharf  at  the  mouth  of  the  creek,  a  distance  of  a 
little  over  half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  known  locally  as 
Sumpawams  Creek,  adopted  in  1880,  provided  for  dredging  a  channel 
about  4,500  feet  long  and  from  100  to  150  feet  wide  and  5  feet  deep  at 
mean  low  water,  beginning  at  the  5foot  curve  in  the  Great  South  Bay 
and  extending  up  to  the  town  of  Babylon,  Long  Island. 

The  amount  expended  under  this  project  to  June  30, 1891,  was  $7,000. 

With  this  amount  a  channel  75  feet' wide  and  5  feet  deep  from  the 
steamboat  wharf  to  a  point  750  feet  below  it  was  dredged,  besides  dredg- 
ing two  cuts,  each  25  feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  4f  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from  6 
inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the  flat 
it  was  from  4  to  4^  feet.  The  5-foot  curve  in  the  bay  was  about  1,500 
feet  from  the  steamboat  wharf,  but  inside  this  curve,  for  about  750  feet 
towards  the  wharf,  lay  the  flat. 

The  commerce  of  the  inlet  is  reported  for  the  calendar  year  1891  to  be 
1,427  tons,  against  1,278  tons  for  1890.  The  passenger  traffic  to  Fire 
Island  Beach  during  the  past  year  is  stated  to  be  in  excess  of  that 
reported  for  1890,  viz,  10,000. 

There  were  no  expenditures  on  account  of  this  work  during  the  fiscal 
year  ending  June  30, 1892,  there  being  no  funds  available, 

{  Amount  (estimated)  required  for  completion  of  existing  project $16, 115. 00 

\  Submitted  in  comi)liance  with  requirements  of  Koctious  2  of  river  and 
i     harbor  aft«  of  186<J  and  1867. 

(See  Appendix  F  1.) 

:^.  CanarHie  Bay,  New  York. — ^The  original  condition  of  the  cbaunel 
kudiii^  tu  Canai'sie  answered  to  a  depth  of  4^  feet,  mean^w  waiter. 
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The  original  project,  adopted  in  1879,  provides  for  obtaining  a  navi- 
gable channel  6  feet  deep  at  mean  low  tv^ater  from  Canarsie  Landing  to 
the  deep  water  in  Jamaica  Bay  by  means  of  diking  and  the  formation 
of  a  tidal  basin.  In  the  Annual  Eeport  of  the  Chief  of  Engineers, 
1880,  Part  I,  page  574,  Gen.  Newton  expressed  a  doubt  as  to  adequate 
appropriations  being  made  for  carrying  out  tlie  authorized  project  and 
suggested  that  djcedging  be  tried  as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  vear  ending  June  30, 
1891,  was  $42,688.36. 

With  this  amount  two  pile  dikes  have  been  built,  one  on  the  north 
side  of  the  outer  end  of  the  channel,  the  other  on  the  south  side,  their 
lengths  being  1,058  feet  and  820  feet,  resi)ectively ;  the  channel  dredged 
to  a  depth  of  6  feet,  mean  low  water,  and  width  of  from  50  to  125  feet 
from.  Canarsie  Landing  to  deep  water  in  Jamaica  Bay,  besides  several 
minor  improvements  not  contemplated  in  the  original  project. 

The  expenditures  during  the  fiscal'year  ending  June  30, 1892,  amount. 
to  $5,255.77. 

With  this  amount  the  channel  was  increased  in  width  by  50  feet  for 
a  distance  of  1,950  feet  ii-om  the  landing  at  Canarsie,  one  cut  being 
dredged  from  each  side  5  two  cuts  were  also  taken  from  the  south  side 
of  the  channel,  extending  for  a  distance  of  600  feet  from  the  outer  end 
of  the  north  dike,  and  a  single  cut  180  feet  in  length  along  the  side  of 
the  dock  at  Canarsie  Landing,  and  necessary  repairs  were  made  to  the 
north  dike.  The  main  channel  has  now  a  width  of  100  to  150  fee£^  with 
a  minimum  depth  of  6  feet,  mean  low  water,  from  Canarsie  Landing  to 
the  deep  water  in  Jamaica  Bay. 

The  commerce  of  Canarsie  Bay  is  reported  for  the  calendar  year  1891 
to  be  56,210  tons,  against  50,898  tons  reported  for  1890. 

July  1,  1891,  balance  unexpended $5, 311. 64 

Jose  30,  1892,  amount  expended  during  fiscal  year ;       5, 255. 77 

July  1, 1892,  balance  unexpended 55. 87 

Amount  appropriated  by  act  approved  July  13,  181)2 5, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 055. 87 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sectiontj  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  2.) 

3,  Shcepshead  Bay^  Xew  York, — ^The  original  condition  of  tlie  navi- 
gable channel  was,  for  Ibe  entrance,  a  depth  of  a  little  over  2  feet  at 
mean  low  water^and  for  the  interior  channel  not  less  tluin  4  feet,  except 
at  two  narrow  bulkheads  across  said  channel. 

The  originally  adopted  project  (1879)  was  to  deepen  the  entrance  by 
means  of  converging  jetties  and  to  improve  the  interior  channel  by 
longitudinal  dikeM,  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs lor  the  scour  of  the  channel.  The  project  was  revised  in  1881 
and  provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and 
6  feet  deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Horse 
Inlet,  and  to  dredge  the  interior  channel  5  this  was  modified  in  Febru- 
ary, 1889,  the  modified  project  contemplating  a  channel  5,350  feet  long, 
60  feet  wide,  and  5 J  feet  deep,  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  (3ut,  to  connect 
with  the  channel  of  similar  width  and  depth  idreadjM'xisting  at  that 
}x>int. 

The  amount  expended  on  this  pr()jcct  to  the  end  of  the  fiscal  year 
ending  June  30, 1891,  was  $25,784.20. 
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With  this  amoant  a  channel  had  been  dredged  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
5 J  feet  deep  at  mean  low  water,  for  a  distance  of  3,400  feet,  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first-mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  havenot  maintained  itself^ 
having  contracted  to  a  width  of  60  feet  with  an  average  depth  of  6J 
feet,  mean  low  water;  the  condition  of  the  more  recently  dredged  inte- 
rior channel,  however,  has  been  found  by  an  examination,  made  in 
1891,  to  be  highly  satisfactory. 

July  1,  1891,  balance  unexpended $215. 74 

June  30,  1892,  amount  expended  during  fiscal  year 43. 17 

July  1,  1892,  balance  unexpended ..-* 172.57 

(  Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

<  Submitted  in  coinpliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acte  of  1866  and  1867. 

(See  Appendix  F  3.) 

4,  Arthur  Kill,  N^ew  York  and  l^ew  Jersey, — A  history  of  this  improve- 
ment, which  originated  by  special  resolution  of  the  Committee  of  Com- 
merce in  the  Senate,  is  given  in  the  Annual  Eeport  of  the  Chief  of 
Engineers,  1889,  Part  I,  page  819. 

Tlie  improvement  consists  in  the  removal  of  a  point  of  land  near  and 
to  the  south  of  the  Staten  Island  Bridge,  for  the  purpose  of  straighten- 
ing the  channel,  in  order  that  the  currents  may  be  directed  more  truly 
in  a  direction  perpendicular  to  the  draw  span  of  the  bridge,  thus  facili- 
tating the  passage  of  long  tows. 

A  statement  of  condemnation  proceedings  for  acquiring  to  the  United 
States  the  land  needed  for  this  improvement  will  be  found  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1890,  Part  I,  page  843. 

The  total  amount  expended  on  this  improvement  to  June  30, 1891, 
was  $10,340.59;  with  this  amount  payments  had  been  made  in  the  con- 
demnation proceedings  alluded  to  above,  in  the  part  purchase  of  the 
Government  tug  at  present  on  the  Earitan  Eiver,  and  in  dredging  off 
about  one-half  an  acre  of  the  obstruction  known  as  ^*  Steep  Point,"  with 
a  resulting  increase  of  150  feet  in  the  channel  width  and  with  a  uniform 
depth  of  13  feet  at  mean  low  water  where  the  land  was  originally  6 
feet  above  that  plane. 

The  available  funds  appropriated  by  the  act  of  September  19, 1890, 
were  covered  by  a  contrairt  made  with  tlte  Atlantic  Dredging  Company 
on  March  21, 1891,  which  was  completed  rJune  25, 1891,  as  stated  in  my 
last  annual  report.  This  work  resulted  in  an  additional  channel  width 
of  60  feet,  with  the  same  mean  low-water  depth  as  stated  in  the  pre- 
ceding paragrai)h,  and  anotlier  half  acre  of  land  was  removed,  making 
a  total  of  about  one  acre  removexl  under  the*  prqjecjt  and  giving  a  total 
channel  width  at  tliis  point  of  710  leet.  !No  work  has  been  done  during 
the  fiscal  year. 

The  commerce  was  reported  for  the  calendar  year  1890  to  be  6,945,604 
tons,  against  6,947,635  tons  for  1891. 

July  1.  1891,  balance  unexpended $6,659.41 

June  30,  1802,  amount  expended  duriuf?  fiscal  year 5, 905. 00 

July  1,  1SJ)2,  l>alanie  uiiexi)en<h'd 754. 41 

Amount  «pi»r<)pri:i(iMl  hy  art  approved  .Inly  \\\.  1H!»2 5,000.00 

Amount  uvailublc  for  fiscal  year  ending  J  une  30,  1893 5, 754. 41 
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i  Amount  (estimated)  requiriHl  for  ronipletioi^  of  exist  ln«:f  jnojcct $i,  500. 00 

N  Siibmittecl  in  compliance  with  requirement*  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  Kew  Jersey. — Before  this  im- 
provement was  undertaken  by  the  United  States  there  was  a  navijrable 
channel  having  a  minimum  depth  of  9.2  feet  from  the  deep  water  in 
Newark  Bay  to  Elizabethport. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  10  feet  for  a  width 
of  150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel 
dikes.    The  estimated  cost  of  this  was  $443,210. 

This  project  was  (changed  in  1880  so  as  to  dredge  a  channel  400  feet 
wide  and  13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it 
but  12  feet  deep  over  the  remaining  widths  of  100  feet  on  each  side. 
The  estimated  cost  of  this  work  was  $125,705.  In  addition  to  this  it 
was  proposed,  should  it  be  found  ne(*essary,  to  build  four  detached  dikes 
along  the  line  of  the  channel,  two  on  the  north  and  two  on  the  south 
side,  the  estimated  cost  of  which  was  $00,000,  bringing  the  total  esti- 
mated cost  of  the  proposed  improvement  up  to  $185,705.  Subsequently 
it  was  decided  to  give  the  channel  13  feet  depth  for  its  full  width  of  400* 
feet,  increasing  the  estimate  to  $210,000.  / 

A  modification  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  May  0, 1889,  and  was  approved  bj^  Depart- 
ment letter  dated  May  15,  and  a  fuither  modification,  calling  for  a  uni- 
form channel  depth  of  14  feet  at  mean  low  water  over  the  entire  width 
of  400  feet,  was  approved  October  20, 1890. 

The  amount  expended  to  June  30,  1891,  was  8190,011.00. 

With  this  amount  2,237  feet  of  dike  was  built,  the  channel  dredged 
throughout  its  entire  projected  length  to  a  mean  low- water  depth  of  13 
feet,  with  widths  varying  from  300  to  350  feet,  and  in  the  vicinity  of 
the  bend  at  the  Corner  Stake  Light,  for  a  distance  of  3,000  feet,  the 
width  had  been  increased  to  400  feet,  with  mean  low- water  depths  of 
from  13  to  14  feet.  This  latter  work  was  done  under  contract  with 
Thomas  H.  Benton,  dated  March  23, 1891,  and  has  resulted  in  consid- 
erable improvement  of  the  channel  in  regard  to  width,  which,  because 
of  the  sharp  turn  at  the  Corner  Stake  Light,  should  be  as  great  as  is 
consistent  with  the  maintaining  power  of  the  current. 

The  expenditures  during  the  past  fiscal  year  amount  to  $0,005.32, 
$5,891.32  of  which  was  an  outstanding  liability  under  the  above-men- 
tioned contract,  which  was  completed  June  29,  1891,  the  remaining 
$774  having  been  for  office  expenses. 

Ko  work  has  been  done  during  the  past  fiscal  year  other  than  office 
work  on  the  maps  and  records. 

The  amount  of  commerce  reix)rted  for  the  calendar  year  1891  is  9,219,481 
tons  against  9,170,514  tons  for  1890. 

July  1,  1891,  balance  unexpended .fS^.'^SS.Ol 

Jnne  30,  1892,  amonnt  expended  during  fiscal  year 6,  065. 32 

July  1,  1892,  balance  unexpended 1, 723. 62 

Amount  appropriated  by  act  approved  July  13,  1892 15,  000. 00 

Amonnt  available  for  fiscal  year  ending  Jnne  30,  1S03 16,  723. 62 

{Amount  (estimated)  required  for  completion  of  existing-  project 46, 000. 00 
Submitted  in  compliance  with  requii-emeiuts  of  sectioii-s  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  5.) 
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6,  PasHaic  River,  Neic  f/p^'sey.-r— Tliis  river  is  being  improved  under 
two  separate  projects,  the  first  applying  to  the  river  below  Center 
Street  Bridge,  Newark,  to  and  beyond  the  shoals  in  Newark  Bay,  a  dis- 
tance of  7g  miles,  and  the  second  to  the  upper  course  of  the  river  from 
Center  Street  Bridge  as  far  as  Passaic,  a  distance  of  8  miles. 

a.  Below  Newark, — The  lower  portion  of  the  river  from  Center  Street 
Bridge  to  Newark  Bay  was  first  surveyed  by  the  Engineer  Department 
in  1879.  The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow 
Beaton  was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was 
7.5  feet  at  mean  low  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtain- 
ing by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water  from  the  Center  Street  Bridge  to  Newark  Bay,  at  a 
cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  chan- 
nel across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at 
mean  low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30,  1891,  was  $200,186.85. 
•  With  this  amount  6,205  feet  of  dike  had  been  built  and  the  channel 
through  the  shoal  in  the  bay,  and  the  channel  up  the  river  to  and  1,423 
feet  beyond  the  Newark  and  New  York  Eailroad  Bridge,  dredged  to 
the  full  dimensions  as  required  by  the  adopted  project.  Thence  for  a 
distance  of  1,150  feet  upstream  the  channel  had  been  redredged  and 
given  a  width  of  180  feet,  and  from  this  point  to  Lister  Dock  regulated 
to  a  width  of  100  feet,  with  a  uniform  depth  of  10  feet  at  mean  low 
water  throughout. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $33,505.33.  With  this  amount  the  channel  between  the  Toll  Bridge 
and  Center  Street  Bridge,  Newark,  from  Point-no-Point  to  Lister  Dock 
was  widened  100  feet,  with  a  mean  low-water  depth  of  10  to  11  feet 
for  a  distance  of  4,000  feet,  giving  a  tot^l  width  of  200  feet  throughout 
this  distance,  and,  for  an  additional  3,000  feet,  the  existing  100-foot 
channel  was  increased  in  width  by  125  to  150  feet,  with  "the  same 
depth,  giving  a  total  width  of  225  to  250  feet;  a  bar  below  the  Zbic 
Works  Dock  removed  to  the  same  mean  low- water  depth,  with  a  width 
of  120  feet  for  a  distance  of  1,600  feet,  and  urgent  necessary  repairs 
made  to  the  dike  in  Newark  Bay. 

The  commerce  of  this  river  is  reported  for  the  year  ending  December 
31,  1891,  to  be  1,528,565  tons  against  1,484,045  tons  for  1890,  an  in- 
crease  of  44,520  tons. 

July  1,  1891,  balance  unexpended $39, 313. 15 

June  30,  18^2,  amount  expended  during  fiscal  year 33, 505. 33 

July  1,  1892,  balance  unexpended 5, 807. 82 

J).  Above  Newark, — Before  its  improvement  was  undertaken  the 
upper  part  of  the  river  had  a  navigable  6-foot  channel,  except  at  Mid- 
dle, Belleville,  Rutherford  Park,  and  Holzman  bars,  where  the  depths 
were  4.5  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872  and  provided  for 
a  channel  across  and  above  the  shoals  liom  7^  to  6  feet  deep,  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  a  cost  of  §5123,924.  It  was  modified  in  1885  by  extending 
the  channel  below  Middle  Bar  1'500  feet  to  the  Erie  Railroad  Bridge^ 
increasing  the  estimate  to  $129,000,  which  was  further  increased  in 
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1886  to  $133,762.  A  further  modification,  to  include  the  removal  of 
Third  Eiver  Bar,  the  redredging  of  bars  formed  by  freshets,  and  re- 
move of  bowlders  at  various  i>oints  in  the  river,  increasing  the  esti- 
mate to  $193,822,  was  approved  October  6, 1890.  At  the  same  time 
that  i)ortion  of  the  project  which  contemplated  dredging  between  Mid- 
dle Bar  and  the  Erie  Bailroad  Bridge  was  annulled.  * 

The  amount  expended  to  June  30, 1891,  was  $130,134.67  and  channels 
of  the  requisite  depth  had  been  dredged  from  60  to  75  feet  wide,  ex- 
cepting through  Third  Eiver  Bar,  which  is  of  recent  formation. 

The  expenditures  during  the  fiseal  year  ending  June  30, 1892,  amount 
to  $5,542.39,  with  which  a  channel  has  been  dredged  through  Third 
Biver  Bar  100  feet  wide  and  6  feet  deep  at  mean  low  water  for  a  dis- 
tance of  800  feet;  below  the  bar  the  channel  was  increased  in  width 
by  40  feet,  with  the  same  depth  for  a  distance  of  700  feet,  and  by  20 
feet  for  a  further  distance  of  245  feet,  giving  a  continuous  channel 
through  this  reach  having  a  width  of  ^00  feet  and  depth  of  6  feet,  mean 
low  water. 

The  last  complete  return  of  the  commerce  of  this  river  was  for  the 
calendar  year  1889, 315^437  tons ;  for  the  calendar  year  1891  it  is  reported 
at  322,211  tons. 

Jnlj  1, 1891,  balance  unexpended $8,715.33 

June  30, 1892,  amonnt  expended  daring  fiscal  year 5, 542. 39 

July  1, 1892,  balance  unexpended 3,172.94 

As  the  river  and  harbor  act  approved  July  13, 1892,  makes  the  ap- 
propriation for  the  two  reaches  of  the  river  under  one  heading,  the  fol- 
lowing consolidated  money  statement  for  Passaic  Eiver  is  presented: 

Jnly  1,1891,  balance  unexpended $48,028.48 

June  30, 1892,  amount  expended  during  fiscal  year 39, 047. 72 

July  1,1892,  balance  unexpended 8,980.76 

Amount  appropriated  by  act  approved  July  13, 1892 45, 000. 00 

Amonnt  avaflable  for  fiscal  year  ending  June  30, 1893 53, 980. 76 

L  Amount  (estimated)  required  for  completion  of  existiug  project 124, 347. 00 

?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  F  6.) 

7.  Elizabeth  River^  New  Jersey. — ^This  stream,  which  is  2f  miles  in 
length  from  its  mouth  to  the  head  of  navigation  at  Broad  street,  Eliza- 
beth, has  a  width  of  from  50  to  90  feet,  and  before  its  improvement  the 
wharves  in  the  city  could  only  be  reached  at  high  water  by  vessels 
drawing  less  than  4  feet;  its  commerce  was  estimated  at  45,000  tons 
annually.  The  range  of  the  tide  was  about  4.7  feet  at  its  mouth  and  3.4 
feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530;  this  was  increased  in  1882  to  $43,160,  the 
increase  being  due  to  advanced  prices. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
$27^. 

With  this,  amount  the  channel  had  been  dredged  to  the  required 
depth  to  within  1,000  feet  of  Broad  Street  Bridge.  The  condition  of 
the  river  has  deteriorated  since  work  was  suspended  in  1883. 

Work  under  contract,  dated  March  23, 1891,  was  begun  July  1, 1891, 
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and  completed  October  3^  1891,  tbe  amount  of  material  removed  being 
6,917  cubic  yards.  Under  this  contract  sboals  were  removed  from  tbe 
river  at  the  bend  above  South  street,  at  South  Street  Bridge,  at  John 
street,  at  the  bend  in  the  river  below  John  street,  and  at  the  New  York 
and  Ijong  Branch  Eailroad  Bridge,  to  a  depth  of  7  feet  at  mean  high 
wat.er,  with  widt&s  of  30  to  50  feet,  giving  a  7-foot  mean  high- water 
channel  with  widths  varying  from  30  to  50  teet,  from  the  mouth  of  the 
river  to  within  900  feet  of  Bridge  Street  Bridge,  in  the  town  of  Elizabeth. 
The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $4»,621.20  for  dredging  under  contract  and  administration. 

July  1, 1891,  balance  unexpended $4, 735. 00 

June  30,  1892,  amount  expended  during  fiscal  year 4^  621. 20 

July  1,  1892,  balance  unexpended * .  113. 80 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 113. 80 

C  Amount  (estimated)  required  for  comjlletion  of  existing  project 6, 160. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  7.) 

8.  Rahicay  River^  New  Jersey, — In  its  original  condition  the  Rahway 
River  had  a  depth  of  8  feet  and  more  at  mean  high  water  from  its 
mouth  to  Bri(;ktown,  3|  miles;  7  feet  to  Edgar  Dock,  4 J  miles;  4.4  feet 
to  Milton  Avenue  Bridge,  4f  miles;  and  4  feet  to  Main  Street  Bridge,  5 
miles,  in  the  town  of  Kahway.  Its  commerce  was  estimated  at  120,000 
tons,  and  three  attempts  had  been  made  to  establish  a  line  of  steam- 
boats on  the  river,  but  had  failed  on  account  of  the  bad  condition  of  the 
stream. 

The  original  project  for  its  improvement  was  adopted  in  1878  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  6  feet  at  the 
moutli  and  4  feet  at  the  head  of  navigation. 

The  amount  expended  on  this  improvement  to  June  30, 1891,  was 
$37,000. 

With  the  above  amount  the  channel  had  been  given  a  depth  of  7  feet 
at  mean  high  water  and  width  of  liom  100  to  50  feet  to  within  550  feet 
of  the  head  of  navigation.  It  has,  however,  not  proved  permanent. 
The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Rahway  had  been  materially  reduced  as  a  result  of  the  improvement 
of  the  stream. 

There  has  been  no  appropriation  for  this  work  since  1882  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30,  1890. 

(  Amount  (estimated)  required  for  completion  of  existing  project $29, 250. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 

.9.  Baritan  River ^  New  Jersey. — ^Before  its  improvement  by  the  United 
States  the  Karitan  Kiver  had  a  depth  of  8.5  feet  at  "  The  Stakes,''  3 
miles ;  of  6.5  feet  at  the  "  Middle  Grounds,''  4^  miles ;  of  7.5  feet  at  White- 
head Sand  Dock,  8J  miles,  and  between  this  i)oint  and  New  Brunswick, 
12J  miles  above  the  mouth,  the  channel  was  obstructed  by  a  number  of 
rocky  shoals,  with  depths  of  from  8.4  to  6.9  feet  at  mean  low  water.    The 
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city  of  Now  Brunswick  and  the  Dehiwiire  and  Karitan  r'annl,  which  tcr- 
iniiiat«*s  here,  together  ^^ith  extensive  brickyards  cm  the  South  Kiver, 
did  a  large  commerce  on  the  stream,  estimated  in  1871  at  3,053,857  tons 
X>er  annum. 

The  present  project  was  adopted  in  1874  and  provides  for  obtaining, 
by  diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep,  mean  low  water,  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,(»G2.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  South  Channel,  about  13,000  feet  long,  100  ' 
feet  wide  and  5J  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to 
Crab  Island. 

The  amount  expended  to  June  30,  1891,  under  this  project  was 
$534,206.58. 

The  above  amount  was  expended  in  the  construction  of  certain  dikes 
required  by  the  project  at  "The  Stakes''  and  " Middle  Grounds "  in 
dredging  channels  200  feet  wide  and  12  feet  deep  at  mean  low  water  at 
these  i)oints,  and  in  blasting  and  dredging  a  channel  of  the  same  di- 
mensions across  the  rocky  shoal  at  Whitehead  Sand  Dock,  and  thence 
up  the  river  with  a  width  of  100  feet  and  depth  of  10  feet  to  within  2,800 
feet  of  the  canal  lock  at  New  Brunswick.  Under  two  s[)ecial  allotments 
made  for  it  in  the  JK*t.s  of  March  3, 1881,  and  August  2,  1882.  the  south 
channel  was  dredged  to  the  required  depth  for  a  distance  of  4,000  feet. 
These  improvements  have  been  of  great  benefit  to  navigation,  permitting 
the  large  tows  in  use  on  the  river  to  reach  a  point  2,800  feet  below  New 
Brunswick  at  all  stages  of  the  tide.  The  commerce  of  the  river  is  re- 
ported for  the  calendar  year  1891  to  be  1,506,888  tons,  against  1,661,425 
tons  for  1890. 

The  expenditures  during  the  fiscal  year  amount  to  821,282.60.  With 
this  amount  the  channel  has  been  given  a  width  of  100  feet  and  depth 
of  about  10  feet,  at  mean  low  water,  for  a  distance  of  520  feet  through 
a  river  bed  of  extremely  hard  shale  rock,  brin,i»iing  the  100-foot  channel 
to  within  2,280  feet  of  the  canal  lock  at  New  Brunswick.  Rei)airs 
requisite  to  the  proper  maintenance  of  the  dike  at  the ''  Middle  Grounds  " 
were  also  made. 

Jalyl,  1891,  balance  unexpended $37,043.42 

June  30,  1892,  amount  expended  during  ftacal  year 21, 282.  60  # 

0  

July  1,  1892,  balance  unexpended 15,760.82 

July  1,  1892,  outstanding  liabilities. . , 1,  723. 59 

July  1,  1892.  balance  avaUable 14,037.23 

Amount  appropriated  by  act  approved  July  13,  ls;)2 40,  000. 00 

Amount  avaUable  for  fiitcal  year  ending  June  30,  1803 5-1, 037. 23 

i  Amount  (estimated)  required  for  completion  of  existing  project 1,  482, 412. 05 

/  Submitted  in  compliance  with  requirements  of  stjctions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  9.) 

10,  South  BiveVy  N'ew  Jersey, — Beforetheimprovemcnt  of  this  stream 
was  undertaken  by  the  United  States  the  navigation  of  the  lower  2h 
miles  of  its  course  had  been  abandoned  and  a  canal  dredged  at  private 
expense  from  a  short  distance  below  Washinj^ton  to  Sayrevillo,  on  the 
Karitan  Kiver.  In  1880,  when  the  present  project  for  improving-  the 
river  was  adopted,  the  mouth  of  this  canal,  on  account  of  its  faulty 
location,  had  shoaled  to  a  depth  of  4.G  feet  at  mean  low  water,  and  the 
best  depth  in  the  canal,  some  distance  above,  had  decreased  to  3.3  feet. 
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Above  Washington  a  deiTth  of  2.7  feet  existed  to  Bissetts,  3g  miles,  and 
of  2.6  feet  to  Old  Bridge,  the  head  of  navieation,  6J  miles  above  the 
mouth  of  the  canal  at  Sayreville. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of 
the  latter  and  obtaining  by  diking  and  dredging  a  depth  of  8  feet,  meai/ 
low  water,  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  was  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
$64,400.42. 

With  this  amount  the  direction  of  the  mouth  of  the  canal  had  been 
changed^  the  dikes  below  Washington  completed,  and  a  small  amount 
of  dredging  done  on  a  shoal  above  Washington.  A  shoal  at  the  mouth 
of  Washington  Canal  has  been  removed  and  a  channel  dredged  60  feet 
wide  through  the  canal  ^and  50  feet  wide  across  the  shoal  in  the  river 
below  Washington. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $5,152.45.  With  this  amount  the  channel  below  the  draw  of  the 
Earitan  Eiver  Eailroad  Company^s  bridge  was  given  a  depth  of  4  feet 
at  mean  low  water,  with  additional  width  of  25  feet  for  a  distance  of 
350  feet,  and  for  a  like  distance  above  the  bridge  the  width  was  in- 
creased to  70  feet.  At  Eourke  Eeach  the  channel  was  given  a  depth 
of  6  feet  at  mean  low  water  and  width  of  60  feet  for  a  distance  of  860 
feet;  in  addition  a  bar  opposite  Whitehead's  brickyard  was  removed 
to  a  depth  of  8  feet  at  mean  low  water  and  width  of  60  feet  for  a  dis- 
tance of  450  feet,  and  at  the  junction  of  the  canal  and  South  Eiver  a 
channel  was  excavated  360  feet  long,  60  feet  wide,  and  6  feet  deep  at . 
mean  low  water.  Vessels  drawing  6  feet  can  now  reach  the  Turnpike 
Bridge,  about  2.4  miles  from  the  mouth,  at  all  stages  of  the  tide. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1890 
to  be  364,154  tons  and  for  the  calendar  year  1891  it  is  given  as  370,335. 
tons. 

July  1,  1891,  balance  unexpended $6,599.58 

Jane  30,  1892,  amount  expended  during  fiscal  year 5, 152. 45 

July  1,  1892,  balance  unexpended 1, 447. 13 

•  Amount  appropriated  by  act  approved  July  13,  1892 7, 000, 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8, 447. 13 

(  Amount  (estimated)  required  for  completion  of  existing  project 116, 69p.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  10.) 

11.  Keyport  Harbor^  N'eto  Jersey. — Keyport  Harbor  was  originally  a(s 
cessible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  undertaken  by  the  United  States  a  6-foot  channel 
had  been  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5J 
feet  and  in  1882  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Baritan  Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate 
of  1884  was  $40,475. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1891,  is  $30,475.  ^  I 
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With  the  above  amount  a  channel  had  been  dredged  from  the  8-foot 
depth  in  Raritan  Bay  to  Keyport  wharf,  a  distance  of  5J000  feet,  with 
a  width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remain- 
der. 

There  has  been  no  appropriation  for  this  work  since  1882  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30, 1890. 

The  commerce  of  Keyport  Harbor  is  reported  for  the  calendar  year 
1891  to  be  241,252  tons  against  222,965  tons  for  1890. 

Afflonnt  appropriated  by  act  approved  July  13,  1892 $5, 000. 00 

JAmonnt  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lS66  and  1867. 

(See  Appendix  F  11.) 

12.  Mattavran  Creeks  New  Jersey, — Before  its  improvement  by  tbe 
United  States  this  small  stream  was  obstructed  at  its  entrance  into 
Keyport  Harbor  by  a  mud  flat,  on  which  the  best  depth  at  the  worst 
section  was  3.1  feet  at  mean  low  water,  though  the  3-tV)ot  channel  was 
too  narrow  and  tortuous  for  use.  Above  this  ^at  a  good  .4-foot  channel 
existed  to  1^  miles  above  the  mouth,  and  thence  to  the  steamboat  dock 
at  Mattawan  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock  600  feet 
above  and  IJ  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet. 
Notwithstanding  the  above  difficulties  it  carried  commerce  valued  in 
1880  at  $800,000. 

The  project  for  the  improvement  was  adopted  in  1881  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to-the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30, 1891,  the  amount  expended  under  this  project  was  $21,000, 
with  which  a  channel  had  been  dredged  giving  the  required  depth  from 
the  mouth  to  the  freight  dock  at  Mattawan,  with  widths  varying  from 
100  to  30  feet.  No  work  of  improvement  had  been  done  during  the 
fiscal  year  ending  June  30, 1891,  though  a  contract  was  entered  into 
March  21, 1891,  for  the  removal  by  dredging  of  about  5,300  cubic  yards 
of  material. 

Work  under  the  above  contract  was  begun  September  9, 1891,  and 
completed  September  26,  by  the  removal  of  5,028  cubic  yards  of  mate- 
rial. Under  the  contract  the  channel  on  the  north  side  was  given  an 
additional  width  of  35  feet  for  a  distance  of  1,420  feet  upstream  from 
the  mouth  of  the  creek,  giving  a  continuous  channel  with  widths  vary- 
ing from  90  to  125  feet  and  depth  of  4  feet  at  mean  low  water  from 
Keyport  Harbor  to  the  mouth  of  the  creek. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging  under 
contract  and  office  expenses,  and  amount  to  $2,485.87. 

The  commerce  for  the  calendar  year  1891  is  reported  to  be  199,850 
tons,  against  187,850  tons  for  1890,  an  increase  of  12,000  tons. 

July  1,1891,  balance  unexpended $2,500.00 

June  30, 1892,  amount  expended  dnring  fiscal  year 2, 485. 87 

July  1, 1892,  balance  unexpended 14.13 

Amonnt  appropriated  by  act  approved  July  13, 1892 9,620.00 

Ainoimt  available  for  fiscal  year  ending  June  30,  1893 9,634. 13 

(See  Appendix  F  12.) 
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7o\  Shoal  Rarhor  mid  Compion  CrecJcy  Xew  Jernei/, — Slioal  Harlior  is 
an  iii(l(Mitation  of  the  .shore  on  the  south  Bide  ot  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  River.  It  m  bare  at  low 
water  and  the  iivat^r  deepens  so  gradually  outward  that  the  5-foot 
curve,  mean  low  wat<3i',  is  only  reached  at  a  distance  of  3,000  feet  from 
the  high- water  line.  Compton  Creek,  which  flows  into  Shoal  Harbor, 
is  5  t^)  6  miles  long,  with  3  to  5  feet  of  water  in  the  lower  reach.  At 
one-quarter  of  a  mile  ffom  its  mouth  it  is  crossed  by  a  fixed  bridge, 
iKHyond  which  no  l)oats  ever  go.  Between  this  bridge  and  the  harbor 
there  is  a  harbor  of  refuge  of  limited  capacity,  having  a  depth  of  9  feet 
of  water  in  places,  to  which  fishing  vessels  resort  when  the  tides  allow 
them  to  cross  the  shoal  at  the  entrance.    The  range  of  tides  is  4.5  feet. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low-water  curve  of  the  creek  on  the  inside  with  the 
5-foot  cui've  of  the  bay,  liy  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated  cost 
of  $64,130, 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  exclusive  of  outstanding  liabilities,  was  $1,649.80. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $3,350.20. 

Ten  thousand  eight  hundred  and  eight  cubic  yards  of  material  was 
removed  during  the  fiscal  year  ending  June  30, 1891,  and  4,921  from  the 
beginning  of  the  present  year  to  July  29, 1891,  making  a  total  of  15,729 
cubic  yards.  The  condition  of  the  creek  after  the  completion  of  the 
contract  showed  an  improved  channel  with  a  mean  low-water  depth  of 
4  J  feet,  commencing  in  the  mouth  of  the  creek  and  extending  a  distance 
of  1,200  feet,  with  a  width  of  100  feet  for  the  first  800  feet  of  its  length 
and  70  feet  for  the  remainder. 

The  commerce  of  the  (*,reek  has  increased,  being  reported,  for  the  cal- 
endar year  1891,  <as  48,000  tons,  against  35,5(X)  tons  for  1890. 

July  1 ,  1891,  lialaijce  iinexpondetl $3, 350. 20 

June  iiOj  1892,  aiiioiiiit  expeiitU'd  during  liRcal  year 3,  350. 20 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 56, 130. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  an<l 
harbor  acts  of  18(36  and  1867. 

(See  Appendix  F  13.) 

14.  Shreicsbury  BiveVy  Neio  Jersey. — Wlien  the  present  project  for 
this  improvement  was  adopted,  in  1879,  the  river  was  ohstrncted  by  a 
number  of  shifting  sand-bars,  which  had  caused  the  complete  suspen- 
sion of  navigation  in  the  South  Branch  and  only  permitted  the  passage 
of  vessels  engaged  in  commerce  up  the  North  Branch  at  or  near  high 
watei'.  A  considerable  trade  was  carried  on,  however,  even  under 
these  diJQBcult  conditions. 

The  originally  adopted  project  for  the  improvement  was  to  dredge  a 
channel  6  feet  deep  at  mean  low  water,  and  from  300  to  160  feet  in  width, 
across  the  shoals  from  the  mouth  to  Red  Bank,  on  the  Korth  Branch, 
8  miles,  and  Branchport,  on  the  South  Branch,  9  miles,  maintaining 
these  channels  by  longitudinal  dikes.  This  project  has  not  been  mod- 
ified as  to  thejend  sought,  but  estimates  of  the  diking,  dredging,  and 
cost  have  been  increased  from  time  to  time. 
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• 

The  amount  exploded  ou  this  project  to  the  end  of  tlie  fiscal  year 
ending  June  30, 1891,  was  $218,408.10. 

With  this  amoant  numerous  dikes  have  been  built  and  maintained 
and  channels  dredged  in  various  parts  of  both  branches  and  main  stem, 
6  feet  deep  and  from  25  to  100  feet  wide.  These  improvements  have 
resulted  in  a  marked  increase  in  the  commerce. 

The  amount  exj^ended  during  the  fiscal  year  is  $5,961.58;  with  this 
amount  the  channel  in  the  South  Branch,  between  Sedge  Island  and 
Seabright,  was  rediedged  to  a  depth  of  6  feet  at  mean  low  water  and 
width  of  100  feet,  for  a  distance  of  900  feet;  a  slioal  in  the  channel  of 
the  ISTorth  Branch  above  Upper  Kocky  Point  removed  to  a  depth  of  0 
to  7  feet  at  mean  low  water  and  width  of  more  than  100  feet,  and  shght 
necessary  repairs  made  to  the  dike  at  the  mouth  of  the  river. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1890 
to  be  556,500  tons;  this  has  increased  to  623,000  tons  for  the  calendar 
year  1891. 

July  1, 1891,  balaDC<>.  unexpended $6,001.90 

June  30, 1892j  amoant  expended  during  ilscal  year 5,  961.  58 

July  1, 1892,  balance  unexpended 40. 32 

Amount  appropriated  by  act  approved  J  uly  13, 1892 10,  000. 00 

Amount  available  for  fiscal  year  ending  J  nne  30, 1893 10, 040.  32 

f  Amount  (estimated)  required  for  completion  of  existing  project 20, 062. 00 

< 'Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V     harbor  aet«  of  1866  and  1867. 

(See  Appendix  F  14.) 

15.  Manasquan  [Squan)  River ^  New  Jersey, — In  its  original  condition 
this  stream  had  a  depth  of  from  4  to  6  feet  at  mean  low  water  for  several 
miles  above  its  month,  but  was  obstructed  at  its  outlet  into  tlte  ocean 
by  a  sand  spit,  which  had  deflected  the  stream  into  a  channel  parallel 
with  the  beach  communicating  with  the  ocean  across  shifting  sand  bars, 
on  which  the  best  depth  did  not  exceed  li  feet  at  mean  low  water; 
mean  range  of  .tide,  2.4  feet.  In  severe  storms  this  channel  was  some- 
times entirely  closed  by  the  sand,  remaining  so  until  the  fresh  Avater  in 
the  river  had  accumulated  sufficiently  to  force  a  new  outlet.  Under 
these  conditions  the  river  could  not  be  used  by  commeire. 

Tlie  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
$39,000. 

With  this  amount  two  jetties  had  been  constructed,  but  neither  U\ 
its  full  length,  appropriations  having  ceased  in  1882.  Xo  permanent 
improvement  had  been  effected. 

An  appropriation  of  $2,000  was  made  in  the  act  of  S(»ptember  19, 
1890,  to  be  expended  in  the  removal  of  obstructions  pla<ed  by  the  Gov- 
emment  at  the  mouth  of  the  river,  if  in  the  discretion  of  the  Secretary 
of  War  the  same  should  be  done.  There  were  no  expenditures  on 
account  of  this  work  during  the  fiscal  year  ending  June  .'JO,  1892,  as  the 
removal  of  the  obstructions  alluded  to  in  the  act  of  September  19,  IS90, 
was,  in  the  opinion  of  the  engineer  in  charge,  deemed  unnecessary,  and 
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80  reported  under  date  of  December  19, 1890,  and  was  approved  by  the 
Secretary  of  War  December  30, 1800. 

July  1,  1891,  balance  unexpentied $2, 000. 00 

July  1, 1892,  balance  unexpended 2,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 81, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F 15.) 

IMPROVEMENT  OF  DELAWARE  RIYER,  PENNSYLVANIA  AND  NEW  JER- 
SEY, SCHUYLKILL  RIVER,  PENNSYLVANIA,  AND  RIVERS  IN  SOUTH- 
ERN NEW  JERSEY;  HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER 
AND  BAY;  CONSTRUCTION  OF  PIER  AT  LEWES,  DELAWARE;  DELA- 
WARE BREAKWATER,  DELAWARE. 

Officer  in  charge,  Maj.  0.  W.  Eaymond,  Corps  of  Engineers,  with 
Lieut.  Albert  M.  D'Armit,  Corps  of  Engineers,  under  his  immediate 
orders  since  May  18, 1892;  Division  Engineer,  Col.  William  P.  Oraig- 
hill,  Corps  of  Engineers,  to  April  1, 1892,  and  Col.  Henry  L.  Abbot, 
Coips  of  Engineers,  since  that  date. 

1.  Delaware  River^  Pennsylvania  and  New  Jersey, — Trenton,  the  head 
of  natural  navigation  on  the  Delaware  River,  is  about  30  miles  above 
the  ui>per  part  of  the  i)ort  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties- Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet 
at  mean  low  water;  at  Kinkora  Bar,- about  9  miles  below  Trenton,  a 
shoal  carrying  from  7  to  8  feet,  and  at  Five  Mile  Bar,  at  the  upper  part 
of  Philadelphia,  a  shoal  across  the  Pennsylvania  channel  carrying  only 
3  or  4  feet  at  mean  low  water,  there  being,  however,  13  feet  of  water 
past  Five  Mile  Bar,  in  the  New  Jersey  channel,  passing  south  of  Petty- 
Island. 

Below  Philadelphia  the  river,  in  its  original  condition,  presented  ob- 
structions at  Mifflin  Bar  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at 
Bulkhead  Shoal  and  Dan  Baker  Shoal  to  about  20  feet. 

In  that  part  of  the  Delaware  Eiver  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  reliev- 
ing commerce  from  the  obstructions  which  exist  in  the  upjier  9  miles  of 
the  river,  or  that  part  between  Kinkora  Bar  and  Trenton.  A  detailed 
survey  of  the  river  between  Bridesburg  and  Trenton  has  been  made  tor 
the  purpose  of  obtaining  the  necessary  data  for  determining  ujion  a 
plan  for  the  improvement  of  the  river  between  Trenton  and  ^le^  upper 
part  of  Philadelphia  to  meet  the  requirements  of  commerce. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadelphia 
and  the  bay  have  been  confined  to  dredging,  except  at  Schooner  LcJige, 
where  solid  rock  has  been  removed,  under  appropriations  for  special 
lo(*alities,  and  also  under  general  appropriations  for  the  Delaware  Eiver 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent  im- 
provement of  Delaware  lii^  er  and  Bay,  reconiincMided,  under  date  of 
.Fanuary  23,1885,  the  formation  of  a  ship  channel  from  a]M>int  opposite 
l*hila<h>lphia  aiul  about  midway  betwemi  th<'  American  Shipbuildings 
Comi)any'8  yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delawai*e 
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Bay,  haying  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean 
low  water.  The  formation  of  such  a  &annel  is  to  be  obtained,  except 
at  Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regu- 
lating the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging, 
where  necessary,  as  an  aid  to  such  contracting  and  regulating  works. 
The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions  is 
about  $2,425,000,  which  covers  the  estimated  cost  of  the  permanent 
improvement  of  the  Delaware  Eiver  between  the  upper  part  of  Phila- 
delphia and  deep  water  in  the  bay.  This  estimate  of  cost  does  not  in- 
clude the  improvement  of  Philadelphia  Harbor,  which  is  a  separate 
project.  With  the  present  requirements  of  commerce  above  Philadel- 
phia, it  is  not  considered  that  the  part  of  the  river  lying  between  Tren- 
ton and  Bridesburg  demands  any  fiirther  improvement. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
Kiver  from  1836  to  June  30, 1891,  under  appropriations  both  for  special 
localities  and  the  general  river,  was  $1,980,359.55,  of  which  $117,961.27 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7 J  feet  deep 
at  mean  low  water  through  the  bars  between  Bridesburg  and  Borden- 
town;  a  channel  across  Kinkora  Bar  9 J  feet  deep;  a  channel  across 
Five  Mile  Bar  13  feet  deep ;  a  channel  from  200  to  400  feet  wide  and  from 
24  to  26  feet  deep  through  the  shoal  areas  at  Port  Eichmond ;  a  chan- 
nel across  Mifflin  Bar  from  150  to  250  feet  wide  and  from  24  to  26  feet 
deep;  a  channel  through  Schooner  Ledge  330  feet  wide  and  24  feet 
de^l),  except  over  a  small  area  discovered  in  1889,  wher^  the  depth  is 
reduced  to  23  feet  at  mean  low  water;  a  channel  through  Cherry  Island 
Flats  from  200  to  450  feet  wide  and  ^om  24  to  26  feet  deep,  and  a  chan- 
nel across  Bulkhead  Shoal  600  feet  wide  and  from  20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden  across  Smith  Island 
Bar  had  been  improved  by  the  formation  of  a  dredged  cut  protected  by 
revetment,  so  as  to  give  a  channel  100  feet  wide,  with  a  minimum  depth 
of  6  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1892,  ttie  sum  of  $100,362.21, 
which  includes  the  liabilities  outstanding  June  30, 1891,  was  expended 
in  surveys,  examinations,  and  in  dike  construction  and  dredging  at 
Kinkora  and  Bulkhead  bars,  making  a  total  expenditure  since  1836  of 
$2,080,721.76,  of  which  $728,721.76  has  been  expended  on  present  project. 

The  changes  which  have  resulted  during  the  past  fiscal  year  are 
summarized  as  follows : 

At  Kinkora  Bar  stone  ha»  been  placed  in  the  dike  to  fill  depres- 
sions caused  by  settlement.  The  dredged  channel  has  shoaled  consid- 
erably and  the  line  of  deepest  water  has  moved  to  the  westward.  The 
minimum  depth  at  mean  low  water  across  the  bar  is  now  8  feet.  At 
Five  Mile  Bar  the  dike  has  formed  a  channel  from  12  to  13  feet  deep  at 
mean  low  water  and  from  200  to  300  feet  wide.  At  Mifflin  Bar  the 
channel  now  carries  a  depth  of  25  feet,  with  a  minimum  width  of  200 
feet  and  a  depth  of  24  feet,  with  a  minimum  width  of  350  feet.  At 
Cherry  Island  Flats  the  channel,  which  was  dredged  to  a  depth  of  24 
feet  between  1879  and  1884,  has  shoaled  about  1  foot  over  a  distance  of 
about  10,000  feet  and  deepened  ovw  the  remaining  distance.  At  Bulk- 
head Bar  the  east  dike  has  been  practically  completed,  and  under  its 
action,  assisted  by  dredging,  a  channel  has  been  formed  across  the  bar 
with  a  depth  of  26  feet  at  mean  low  water  and  a  mininum  width  of  100 
feet.    The  24-foot  channel  has  a  minimum  width  of  370  feet. 
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During  the  present  year  it  is  proposed  to  apply  available  ftinds  to 
deepening  and  widening  the  ch?iiinel  through  Cheri*y  Island  Flats  and 
to  the  continuation  of  dike  construction  for  the  improvement  of  Baker 
Shoal. 

July  1,  1891,  balance  imexpendeil $271, 640. 45 

June  3(),  1892,  amount  expended  during  ftscal  year 100, 362. 21 

July  1,1892,  balance  unexpended 171,278.24 

July  1,  1892,  outstanding  liabilities $4, 629. 67 

July  1,  1892,  amount  covtTed  bv  un('om])leted  contracts 4, 122. 23 

8,751.90 

. 

July  1,  1892,  balance  available 162,526.34  . 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 212, 526. 34 

(  Amount  (estimated)  required  for  completion  of  existing  project 1,675,000.00 

s.  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  1.) 

3.  Harbor  between  PhUadeJphia^  Pennsylvania^  and  Camden^  New 
Jersey. — The  islands  in  the  Delaware  River  between  Philadelphia  and 
Camden  conii)el  the  flood  and  ebb  currents  to  pursue  different  paths, 
narrow  the  existing  channels,  and  prevent,  the  extension  of  wharves 
necessary  for  the  puiijoses  of  commerce.  The  plan  of  improvement 
originally  adopted  by  Congress  provides  for  the  removal  of  Smith  and 
Windmill  iijands  and  a  i)art  of  Petty  Island,  and  the  formation  of  a 
channel  of  ample  depth  and  about  2,000  feet  in  width  from  Kaighn 
Point  to  Fishers  Point.  The  project  contemplates  the  advance  of 
wharves  and  bulkheads  on  both  the  Philadelphia  and  Camden  shores 
during  the  progress  of  the  work.  The  excavation  is  to  be  done  by  the 
General  Goveninient.  The  advance  of  wharves  and  bulkheads  is 
under  the  control  of  the  local  authorities  and  private  owners,  a  portion 
of  the  material  to  be  removed  by  the  Government  being  considered 
available  for  the  necessary  filling.  The  estimated  cost  of  the  work  to 
be  done  by  the  United  States,  exclusive  of  the  cost  of  the  islands,  is 
$3,500,000. 

Tlie  project  was  modified  by  Congress  in  the  sundry  civil  act  approved 
March  3,  i<S91,  so  as  to  require  that  all  material  removed  under  appro- 
priaticms  made  to  that  date  should  be  deposited  and  spread  on  League 
Island. 

During  the  fiscal  year  ending  June  30,  1891,  a  cx)ntract  was  entered 
into  with  James  A.  Mundy  &  Co.,  of  Philadelphia,  Pa.,  for  all  the 
work  required  for  the  improvement.  Under  this  contract  10,318  cubic 
yards  of  material  was  dredged  from  Windmill  Island  and  w^ork  was  iu 
X)rogress  upon  the  removal  of  1,260  feet  of  revetment.  A  hydrographic 
survey  was  made  before  the  commencement  of  the  work.  Harbor 
lines  were  established.  The  amount  expended  during  the  year  was 
S0,S4S.17. 

During  the  fiscal  year  ending  June  30, 1892,  under  the  contract  with 
James  A.  IVrundy  &  Co.,  2,330  linear  feet  of  piling  and  revetment 
inclosing  Windmill  Island  have  been  wholly  removed,  and  923  linear* 
feet  have  been  removed  to  the  level  of  low  water;  312,111  cubic  yards 
of  material  have  been  dredged  from  Windnnll  Island  and  the  adja^'Cnt 
shoal;  about  35,000  cubic  yards  have  been  removed  by  scour,  ami 
287,730  cubi<*-  yards  have  been  deposited  on  League  Island.  The 
amount  exx)endcd  during  the  year  was  §54,182.48. 
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The  accepted  work  of  excavation  siuce  the  beginning:  of  the  improve- 
ment has  cost  $35,718.29.  The  filling  at  League  Island  has  cost 
$27,334.92. 

Bepeated  surveys  have  been  made  to  determine  the  changes  in 
progress. 

iXe  contractors  expect  to  excavate  250,000  cubic  yards  of  material 
during  July,  1892,  and  at  least  300,000  cubic  yards  per  month  there- 
after. 

July  1, 1891,  balance  unexpended $689,973.92 

Jon*  30, 1892,  amonnt  expended  dnring  fiscal  yt^ar 54. 182. 48 

Jidy  1, 1892, balance  unexpended 635,791.44 

July  1, 1892,  outetanding  liabilities $19, 524. 54 

July  1, 1892,  amonnt  covered  by  uncompleted  contracts 616,  266. 90 

635, 791. 44 


Amount  appropriated  by  act  approved  August  5, 1892 41, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 2,759,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

18di 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867. 

(See  Appendix  G  2.) 

3,  Schuylkill  Biver^  Pennsylvama. — Wheu  the  work  of  improvement 
was  commenced  in  1870  there  was  a  cluiimel  of  entranC/e  into  the  mouth 
of  the  river  carrying  a  depth  of  only  10  feet  at  mean  h>w  water. 

The  original  project  under  which  work  was  eomnienced  in  1870  pro- 
posed the  Ibrmation  of  a  channel  100  feet  wide,  with  a  depth  of  20  f(»et 
firom  the  mouth  of  the  river  to  Gibson  Point,  alnmt  4  miles,  and  a  depth 
of  18  feet  from  thence  to  Chestnut  Street  Bridj^ein  IMiiladelphia,  about 
3  miles. 

In  1875  and  1883  this  project  was  amende<l  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to 
Gibson  Pointy  about  3  miles,  to  250  feet  wide  and  20  feet  deep. 

The  amount  exi)ended  upon  these  projects  to  June  30,  1891,  was 
$413,732.71.  This  work  had  resulted  in  the  formation  of  a  ch<annel 
about  100  feet  wide  and  from  18  to  20  feet  deep  at  mean  low  water 
across  the  bar  at  the  river's  mouth;  a  channel  about  250  feet  wide  and 
from  20  to  24  feet  deep  from  inside  the  bar  to  Point  Breeze,  except  at 
Yankee  Point,  where  the  width  is  300  feet;  and  from  Point  Bi-eeze  to 
Gibson  Point,  a  channel  from  100  to  200  fi^et  wide  and  from  18  to  20 
feet  deep;  from  thence  to  Chestnut  Street  Bridge,  a  channel  of  navi- 
gable width  and  fr-om  17  to  20  feet  deep. 

Dnring  the  fiscal  year  ending  June  30,  1892,  the  sum  of  $1,299.07 
was  expended  in  dredging  in  the  channel  above  Penrose  Ferry  Bridge;  to 
remove  a  dangerous  obstruction,  in  surveys  at  the  mouth,  and  in  the 
preparation  of  a  project  for  the  improvement  of  the  channel  across  the 
bar  by  meaxis  of  dikes.  During  the  month  of  June,  1892,  contracts 
were  entered  into  for  the  constructiou  of  dikes  at  the  mouth  of  the 
river. 

All  the  work  contemplated  by  the  project  under  which  the  impiove- 
iiient  has  heretofore  been  carried  on  wUl  be  completed  with  the  appro- 
priation made  by  the  river  and  harbor  act  approved  July  13,  18J2.  A 
project  for  additional  work  at  the  mouth  of  the  river  (given  in  full  with 
ENa92 8 
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L  Amount  (estimated)  required  for  completion  of  existing  project 44, 959. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barl)or  acts  of  1866  and  1867. 
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the  annual  report  of  the  officer  in  charge)  was  approved  April  26, 1892; 
the  cost  of  completing  the  work  under  this  modified  project  is  estimated 
at  $44,959. 

July  1,  1891,  balance  unexpended $25, 017. 29 

June  30,  1892,  amount  expended  during  fiscal  year 1, 299. 07 

July  1,  1892,  balance  unexpended 23,718.22 

July  1,  1892,  outstanding  liabilities $1.S8. 10 

July  1,  1892,  amount  covered  by  uncompleted  contracts 15,  (557. 00 

15,795.10 

■ 

July  1, 1892,  balance  available 7,923.12 

Amount  appropriated  by  act  approved  July  13, 1892 46, 250. 00 

Amount  available  for  fiscal  ^ear  ending  June  30,  1893 54, 173. 12 

Amount  (estimated)  requ 

Submitted  in  compliance 

barl)or  acts  of  1866  and 

(See  Appendix  G  3.) 

4,  Ice  harbor  at  Marcus  Hook,  Pennsylvania. — ^This  work,  in  its  pres-  | 

ent  plan,  was  commenced  in  1866,  the  object  being  to  provide  a  harbor 
in  the  Delaware  River  to  protect  ve&sels  against  moving  ice,  i 

In  1785  the  Commonwealth  of  Pennsylvania  built,  for  the  convenience 
of  commerce,  piers  at  Marcus  Hook,  extending  from  the  shore  line  into 
the  river.  It  is  assumed  that  at  some  subsequent  time  these  shore 
piers  were  turned  over  to  the  United  States,  since  in  1829  an  appropria- 
tion was  made  of  $5,000  for  repairing  these  piers,  improving  the  harbor, 
and  removing  obstructions.  No  further  appropriation  was  made  until 
1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  consisting  of  stone  superstructures  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the  con- 
struction of  a  bulkhead  about  1,800  feet  in  length*  parallel  to  the  shore 
line,  and  about  150  feet  outside  of  high-water  line  and  the  deepening  of 
this  added  area  by  dredging.  Nothing  was  done  towards  the  carrying 
into  effect  of  the  modification  of  1881,  on  account  of  the  objections  of 
some  of  the  abutting  property  owners,  and  in  1888  this  hitherto  pro- 
lK)sed  modification  was  abandoned  and  an  increased  depth  projwsed 
for  the  areas  protected  by  the  detaehed  piers  outside  of  the  natural  shore 
line  of  the  »iver. 

The  amount  expended  fVom  1866  to  June  30, 1891,  was  $208,963.64:, 
and  resulted  in  the  construction  of  two  shore  or  landing  piers  and 
seven  detached  ice  piers,  tbe  deepening  by  dredging  of  the  area  i)ro- 
tected  by  the  piers,  and  the  placing  of  mooring  piles  within  the  harbor.  ~ 
By  this  expenditure  a  harbor  was  formed  with  an  area  of  about  10  acres, 
carrying  a  depth  of  from  12  to  25  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30,  1892,  $36.36  was  expended  in 
examining  the  harbor  with  a  view  to  making  necessary  repairs  and  in 
office  expenses,  A  contract  was  made  for  the  rei)air  of  landing  piers 
and  the  replacement  of  mooring  piles.  The  funds  remaining  after  the 
execution  of  this  work  will  be  held  for  such  incidental  repairs  as  may 
be  required  from  time  to  time. 
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Jnlyl,  1891,  balance  unexpcuded J?5,036.36 

Jane  30, 1B9K3,  amount  expended  during  fiscal  year 36.36 

July  1,  1892,  balance  unexpended 5,000.00 

July  1,  1892,  outstanding  liabilities $111.24 

July  1,  1892,  amount  covered  by  imconiplt'tcd  contracts 1, 014.  34 

1,125.58 

July  1,  1892,  balance  available 3,874.42 

(See  Appendix  G  4.) 

5.  Ice  harbor  at  head  of  Delaware  Bay^  Delaware, — ^Tlie  a(*.t  of  August 
2, 1882,  appropriated  $25,000  for  the  commeneenient  of  work  on  the  ice 
harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  piers,  the  remains  of  an  old  ice  harbor,  in  the  channel  east  of 
Keedy  Island,  Delaware. 

The  desirability  of  an  ice  harbor  at  the  head  of  Delaware  Bay  has 
been  long  recognized,  but  until  the  improvement  of  the  main  ship 
channel  shall  have  been  materially  advanced  it  is  believed  that  appro- 
priations can  be  applied,  with  better  results  to  commerce,  to  the  im- 
provement of  the  channel  rather  than  to  the  formation  of  an  ice  harbor 
'suited  to  the  requirements  of  the  case.  As  to  location,  the  prevailing 
judgment  would  place  the  ice  harbor  at  or  very  near  Listen  Point,  but 
since  the  works  already  planned  for  the  improvement  of  the  channel  in 
this  part  of  the  river  involve  the  construction  of  about  11  miles  of  dikes, 
the  changes  which  may  result  from  such  extensive  constructions  render 
the  prior  location  of  an  ice  harbor  hazardous. 

The  amount  expended  to  June  30,  1891,  was  $8,763.07,  of  which 
$3,700  was  applied  to  the  removal  of  the  sunken  piers  back  of  Reedy 
Island,  as  provided  in  the  act  of  August  2,  1882,  making  the  api)ropria- 
tion  of  $25,000.  The  balance  was  expended  in  surveys,  examinations, 
preliminary  studies,  and  office  expenses. 

During  the  fiscal  year  ending  June  30, 1892,  no  expenditures  were 
made. 

July  Ij  1891,  balance  unexpended $16, 236. 93 

July  1, 1892)  balance  unexpended 16,236.93 

(See  Appendix  G  5.) 

6.  Construction  of  iron  pier  in  Delaware  Day,  near  Leires,  Delaicare, — 
The  original  project  for  this  work  proposed  the  constiuctitm  of  a  land 
ing  pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  thepier  to  consist  of  a  substructure  of  wrought  iron  screw  piles 
Bormounted  with  a  timber  superstructui-e.  The  work  was  commenced  in 
1871,  and  completed,  except  as  to  sux)erstructure,  in  1880. 

The  amount  expended  to  June  30, 1890,  was  $3G8,453.()G,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier  head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  June  30,  1891,  $7,033  was  expended  in 
replacing  about  200  linear  feet  of  the  i)ier  destroyed  by  the  collisions  of 
wrecked  vessels  in  1889,  and  in  placing  fender  ])iles  along  1,200  linear 
feet  of  the  shore  arm  of  the  jnei-.  The  total  amount  exp<'nded  during 
the  fiscal  year  ending  June  30,  1891,  including  inspection  and  ofliee 
expenses,  was  $9,023.89. 

Ihiring  the  fiscal  year  ending  June  30,  1S92,  $422.45  was  exj>ended  in 
ofiiee  expen.ses. 

From  the  decayed  condition  of  the  timber  supers tructuie^pf  a  laige 
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part  of  the  pier  it  is  not  available  for  use  by  the  railroad,  to  which  the 
right  was  given  to  use  the  pier  under  the  provisions  of  the  act  of  July 
15, 1870. 

if  the  pier  is  to  be  rendered  available  for  the  general  purposes  of 
railroad  traflBc,  as  contemplated  in  the  act  above  referred  to,  it  will  be 
necessary  to  replace  the  present  decayed  wjooden  superstructure-by  an 
iron  construction,  which  has  been  estimated  at  $93,000. 

The  sundry  civil  act  of  March  3, 1891,  contained  the  following  pro- 
vision : 

And  the  Secretary  of  War  is  hereby  directed  to  assign  to  the  Secretary  of  the 
Treasury  so  much  space  on  the  Lewes  iron  pier  as  may  be  necessary  to  enable  the 
Marine-Hospital  Senice  to  establish  and  conduct  thereon  such  disinfection  machin- 
ery as  may  he  required  for  the  proper  disinfection  of  the  cargoes  of  vessels  detained 
at  the  quarantine,  and  when  the  breakwater  shall  have  been  completed  then  tlie 
said  pier  shall  be  permanently  assigned  to  the  lYeasury  Department:  Provided,  That 
such  occupation  and  use  of  the  pier  by  the  Marine-Hospital  Service  does  not  inter- 
fere with  the  engineering  operations  of  the  War  Department  in  the  completion  ol 
the  breakwater  improvement. 

It  is  understood  that  the  use  of  the  pier  as  above  p^'ovided  will  at 
times  prohibit  it«  use  for  any  other  purpose.  The  pier  is  of  consider- 
able value  to  vessels  frequenting  the  brciikwater  harbor,  being  th^ 
only  communication  with  the  shore;  it  is  necessary  for  the  purpose  of 
the  light-House  Service,  and  its  free  use  at  all  times  will  probably  be 
indispensable  for  many  years  for  the  eixgineering  oi)erations  of  the 
War  Department.  It  is  not  suitable  for  quarantine  purposes,  because 
the  maximum  depth  at  the  end  of  tiie  pier  head  is  only  about  21  feet 
at  mean  low  water.  The  depth  is  sjill  less  on  the  sides.  Since  the 
pier  is  much  exposed  to  storms,  it  could  not  be  safely  used  in  rough 
weather  by  vessels  of  a  greater  draft  than  about  15  feet.  The  great 
majority  of  vessels  ti*equenting  this  harbor  (including  nearly  all  that 
arrive  from  foreign  ports)  could  not  generally  be  taken  to  this  pier  for 
the  purpose  of  disinfection.  It  is  therefore  suggested  that  other  ar- 
rangements be  made  for  the  requirements  of  the  quarantine  service. 

July  1,  1891,  balance  unexpended $422.45 

June  30,  1892,  amount  expended  during  fiscal  year 422. 45 

(See  Appendix  G  C.) 

7.  Delaware  Breakwater.  Delaicare. — ^Under  the  act  of  Congress,  May 
7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay,  near 
Cape  Henlopen,  for  the  purpose  of  determining  \x\yim  the  site  for  a  har- 
bor of  shelter.  In.l828  an  appropriation  of  $250,(K)0  was  made  for  com- 
menciug  the  work  under  a  phi n  submitted  by  a  board  of  commissioners 
appointed  by  Congress. 

The  project  of  the  l)oard  contemplated  the  construction  in  the  con- 
cavity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  on 
the  pierres  perdues  or  riprap  system,  separated  by  an  interval  or  gnp 
of  1,350  feet,  the  greater,  called  the  breakwater,  to  afford  safe  anchorage 
during  the  gales  from  the  north  and  east;  the- other,  called  tlie  ice- 
breaker, to  protect  shix)ping  against  northwesterly  gales  and  tlie  heavy 
drifting  ice  of  the  bay. 

This  project  was  complet<Hl  in  18(59,  under  aggregate  appropriations, 
including  the  first  for  survey,  of  82,102,103.70.  The  st<me  used  in  the 
work  amounted  to  892,528  gross  tons,  and  varie<l  from  one  quarter  of  a 
ton  to  7  tons  in  wciglit,  tlie  sinaHcr  constituting  the  bulk  of  tlie  mass, 
the  largcM-  used  to  cover  the  exterior  slopes. 

As  coinineted  in  18(J9  tint  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1,359  tVet  lung  on  top.  The  average  width  on  top  is  22  feet, 
and  at  ba^se  100  leet.    The  top  is  from  12  to  14  feet  above  mean  low  water. 
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In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  st4)ne  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  be 
brought  to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of 
48  feet;  the  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brash  mattresses  for  the  rjwidom  stone  superstructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  estab- 
lishing its  base  at  15  feet  below  mean  low  water  by  making  it  rectangu- 
lar in  section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by  con- 
structing the  work  to  above  the  plane  of  high  water  of  large  concrete 
blocks,  above  which  concrete  in  mass  is  U)  be  used.  The  estimated 
cost  of  the  modified  project,  including  the  $356,250  appropriated  from 
1882  to  1888  was  $856,250. 

In  1891  the  random  stone  substructure  having  been  practically  com- 
pleted, the  project  for  the  hitherto  proposed  concrete  superstructure 
was  modified  by  substitution  of  random  stone  for  the  remaining  part 
of  the  work,  so  as  to  raise  the  structure  to  a  height  of  14  feet  above 
mean  low  water,  with  a  width  on  top  of  20  feet,  the  width  at  low  water 
to  be  40  feet,  and  the  slopes  below  this  plane  to  be  such  as  may  be 
formed  by  the  action  of  the  sea,  between  low  water  and  the  top  the 
slopes  to  be  about  1  on  0.7  formed  by  heavy  stones  laid  in  position. 
The  estimated  cost  of  completing  this  part  of  the  w^ork  is  $320,000,  or, 
including  the  $436,250  appropriated  from  1882  to  1890,  the  cost  of  clos- 
ing the  gap  is  $756^250. 

From  the  beginning  of  the  work  in  1822  to  June  30, 1891,  the  total 
amount  expended  was  $2,549,155.79,  of  which  $357,052.09  was  expended 
on  the  project  of  1882  for  closing  the  gap. 

During  the  fiscal  year  ending  June  30,  1892,  the  sum  of  $78,212.08 
was  expended  in  raising  the  strncture  in  the  gap  to  the  level  of  mean 
low  water  over  a  distance  of  1,006  feet.  It  is  important  that  this  work 
should  be  completed  as  soon  as  possible,  since  in  its  present  condition 
it  is  a  serious  danger  to  commerce. 

The  increase  in  the  dimensions  and  draft  of  vesvsels  since  the  present 
harbor  was  designed  in  1822,  together  with  the  shoaling  which  has 
ensued  behind  the  breakwater,  renders  the  present  harbor  under  these 
changed  conditions  inadequate  for  the  requirements  of  commerce. 
Upon  the  completion  of  the  present  project  of  closing  the  gap,  addi- 
tional anchorage  area  will  be  added  to  the  harbor  and  make  it  of  great 
and  continued  value  to  coasting  vessels. 

Jttlyl,18».  balance nnexpended  $79,197.91 

Jime  30, 1S92,  amount  expanded  daring  fiscal  year 78, 212. 08 

Jnly  1, 1892,  balance  unexpended 985.83 

Amoimt  appropriated  by  act  approved  July  13,  1892 50,000.00 

Anunmt  ayailable  for  fiscal  year  ending  Juno  30, 1893 50, 9&").  83 

SAmoimt  (estiiribted)  required  for  completion  of  existinji;  project 270,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  7.) 

S.  Rancocoji  River,  Kew  Jersey. — In  its  natural  condition  Eancocas 
Biver  carried  a  minimum  low- water  dei)th  of  about  4^  feet  between  the 


118  REPORT   OP   THE    CHIEF    OF   ENGINEERS,  IT.  S.  ARMY. 

mouth  and  Ceuterton,  a  distance  of  about  7^  miles,  and  from  Centerton 
to  Mount  tlolly,  a  distance  of  about  5i  miles,  a  ruling  depth  of  about 
2Jfeet.  '  .  "  • 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coats  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  mouth  to  Centerton, 
and  from  thence  to  Mount  Holly  a  channel  5  feet  de^p. 

Operations  were  carried  on  under  this  project  from  1881  to  1884, 
under  appropriations  aggregating  $20,000  made  in  1881  and  1882. 
To  the  close  of  the  fiscal  year  ending  June  30, 1891,  $28,702.64  had 
been  expended  in  the  formation  of  a  channel  100  feet  wide  and  6  feet 
deep  at  mean  low  water  between  the  mouth  and  Centerton,  and  in  the 
removal  of  three  wrecks. 

During  the  fiscal  year  ending  June  30, 1892,  $1,197.27  was  expended 
in  the  formation  of  a  channel  25  feet  wide  and  4  feet  deep  at  mean  low- 
water  between  Centerton  and  Mount  Holly. 

July  1,  1891,  balance  unexpended $1, 197. 27 

June  30,  1892,  amount  expended  during  fiscal  year 1, 197. 27 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  proj<*ct 46, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  8.) 

9.  Alloway  Creek,  Neio  Jersey. — In  its  original  condition  Alloway 
Creek  was  obstructed  between  its  mouth  and  Quinton,  a  distance  of 
about  10^  miles,  by  sboal  areas  in  the  upper  half  of  the  stream,  which 
reduced  the  low  water  depths  to  about  4  feet. 

The  original  project  of  1889  proposed  the  formation,  by  dredging,  of 
a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from  Quinton 
to  a  point  about  1,000  feet  above  the  Upper  Hancock  Bridge;  from 
thence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality 
known  as  the  Square,  where  the  work  is  to  be  supplemented  by  a  dike. 
At  a  locality  known  as  the  Canal,  in  addition  to  a  channel  of  the  last- 
named  dimensions,  the  width  of  the  stream  was  to  be  increased  to 
about  150  feet  between  its  low- water  lines. 

The  appropriation  of  $6,000  by  tlie  act  of  September  19, 1890,  was 
the  first  made  for  this  work. 

During  the  fiscal  year  ending  June  30,  1891,  $3,467.88  was  expended 
in  deepening  to  6  feet  at  mean  low  water  the  channel  at  the  Canal, 
Square,  and  Upper  Hancock  Bridge. 

During  the  fiscal  year  ending  June  30,  1892,  $2,131.73  was  expended 
in  deepening  the  channel.  There  are  now  channels  75  feet  wide  and  6 
feet  deep  at  mean  low  water  through  the  worst  bars  at  the  Square, 
Canal,  and  Upper  Hancock  Bridge. 

July  1,  1891,  balance  nnexpended $2, 532. 13 

June  ^,  1892,  amount  expended  during  fiscal  yrar 2, 131. 73 

July  1, 1892,  balance  unexpended 400. 39 

Amount  appropriated  by  act  approved  J uly  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1X93 .•.-..      3, 400. 3D 

(  Amount  (estimated)  required  for  completion  of  ex  ist  iiig  pmjeet 16, 000. 00 

<  Submitted  in  compliance  witli  requireiucnta  of  sections  2  of  river  and 
(     harbor  acts  of  186G  and  1867. 

(See  Appendix  Ct  9.) 
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10.  Maurice  Rirer^  New  Jersey. — In  its  orip^inal  condition  Maurice 
River  bad  a  depth  of  5  feet  at  mean  low  water  over  the  bar  at  its 
mouth  and  a  channel  of  over  10  feet  deep  extending  from  its  month 
for  a  distance  of  abont  20  miles,  or  to  within  4  miles  of  Millville.  For 
the  remaining  distance  of  about  5  miles,  to  the  head  of  navigation  at 
Millville,  there  were  shoal  areas  which  reduced  the  low- water  depth  to 
aboat  2  feet. 

The  original  project  of  1882  proposed  the  formation,  by  dredging,  of  a 
channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the 
4  miles  of  river  below  Millville  Bridge,  and  from  thence  to  the  head  of 
navigation  a  channel  of  the  same  width  and  4  feet  deep.  In  1891  the 
project  was  modified  by  extending  the  6-foot  channel  to  the  head  of 
navigation,  and  in  1892  by  a  further  extension  of  500  feet  with  a  width 
of  50  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $34,916.34  had 
been  expended  in  the  formation  of  a  6- foot  channel  from  a  point  4  miles 
below  to  about  1,400  feet  above  Millville  Bridge. 

During  the  fiscal  year  ending  June  30,  1892,  $8,083.77  was  expended 
in  the  fiill  completion  of  theimprovemeiit.  The  river  is  now  navigable 
at  all  stages  of  the  tide  to  a  point  1,400  feet  above  Millville  Bridge. 

Tlie  estimated  cost  of  this  improvement  was  $112,000.  The  condi- 
tions having  been  very  favorable,  it  has  been  completed  at  a  total  cost 
of  $43,000. 

Jnly  1, 1891,  balance  unexpended ^ $8,083.77 

Jnne  30,  1892,  amount  expended  during  fiscal  year 8, 083. 77 

(See  Appendix  G  10.) 

11,  Bemoving  sunken  vessels  or  craft  ohstructhuj  or  endangering  nav- 
igation.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14, 1880 :  The  scow  Faddy  Ryaiij 
from  Bancocas  River,  New  Jersey;  the  iron  steamer  Nuphar,  from  the 
outer  bar  at  Townsend  Inlet,  New  Jersey ;  the  canal  boat  Agatha  Brady, 
from  Delaware  River,  opposite  Fairmount  avenue  wharf,  city  of  Phila- 
delphia. 

(See  Appendix  G 11.) 

BXAMINATION,  BY  BOARD  OF  ENGINEERS,  FOR  LOCATION  AND  PLAN 
FOR  HARBOR  OF  REFUGE  FOR  DEEP-DRAFT  VESSELS  NEAR  MOUTH 
OF  DELAWARE  BAY,  MADE  IN  COMPLIANCE  WITH  PROVISIONS  OF 
BIYER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

In  compliance  with  the  provisions  of  the  act  a  Board  of  Engineers, 
consisting  of  Ool.  Wm.  P,'  Craighill,  Maj.  C.  W.  Raymond,  and  Capt. 
W.  H.  Bixby,  Corps  of  Engineers,  was  constituted  by  the  Secretary  of 
War  to  examine  "  Delaware  Bay,  with  a  view  of  determining  the  best 
site  near  the  mouth  of  the  same  for  a  national  harbor  of  refuge  suita- 
ble for  deep-draft  vessels,"  and  submit  '*  report  thereon,  with  a  project 
and  estimate  of  cost  of  construction  of  such  a  harbor  of  refuge." 

A  preliminary  report  on  the  subject,  dated  December  11, 1890,  was 
printed  as  Appendix  G  22  of  the  Annual  Report,  Chief  of  Engineers, 
for  1891. 

The  final  report,  dated  January  5, 1892,  was  submitted,  transmitted 
to  Congress,  and  printed  as  House  Ex.  Doc.  No.  112,  Fifty-second  Con- 
gress, first  session. 

The  plan  and  location  proposed  for  the  formation  of  a  deep  harbor  of 
refiige  at  this  locality  contemplate  the  construction  of  a  stone  break- 
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water  IJ  miles  long  extending  in  a  geiieral  northwest  and  southeast 
direction  on  the  east  branch  of  the  Shears,  off  Gape  Henloi)en,  Dela- 
ware; and  construction  of  a  row  often  ice  piers  across  the  upper  end  of 
the  haibor,  to  protect  the  anchorage  against  ice  descending  the  bay. 
The  total  cost  of  this  work  is  estimated  at  $4,665,000. 
(See  Appendix  G 12.) 

IMPROVEMENT  OF  RIVERS  AND' HARBORS  IN  DELAWARE  AND  ON 
EASTERN  SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGIJNIA, 
AND  OF  INLAND  WATER  WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA, 
TO  DELAWARE  BAY,  DELAWARE. 

Engineer  in  charge,  William  F.  Smith,  United  States  agent,  Mkjor 
of  Engineers,  XT.  S.  Ariny,  retired;  Division  Engineer,  Col.  William  P. 
Oraighill,  Corps  of  Engineers. 

1.  ^  Wilmington  Earbor^  Delaware. — ^Previous  to  1836,  when  the  first 
appropriation  for  the  improvement  of  Christiana  River  was  made,  the 
depth  of  water  at  the  entrance  was  about  8J  feet.    The  minimum  depth 
in  the  channel  of  the  portion  of  the  river  below  Third  Street  Bridge  was 
8  feet.    This  depth  was  increased,  by  dredging  in  that  year  to  10  feet. 
Under  a  project  commenced  in  1871  and  completed  in  1881,  a  12-foot 
channel  from  100  to  200  feet  wide  wa«  made  from  the  mouth  to  above  the 
city  of  Wilmington.    The  present  project  was  adopted  in  1881  and  is 
for  a  15-foot  low-water  channel  from  the  mouth  of  the  river  to  the  Pulp 
Works,  with  a  width  of  150  feet  from  the  mouth  to  the  Eolling  Mill 
Wharf;  100  feet  to  the  Delaware  and  Western  Kailroad  Bridge;  and  76 
feet  to  the  Pulp  Works.    The  project  included  further,  a  channel  12  feet 
deep  and  §0 feet  wide  from  the  latter  works  to  the  Delaware  Raih'oail 
Bridge  and  the  construction  of  a  jetty  on  the  north  side  of  the  mouth 
of  the  river.    Dredging  operations  and  the  construction  of  the  jetty 
were  begun  in  tlie  following  year.    The  original  estimate  was  $176,551, 
which  was  increased  in  1883  to  $191,384  by  changing  the  width  of  the 
proposed  channel  to  160  feet  throughout.    In  1884  the  project  was 
amended  by  raising  the  height  of  the  jetty  4  feet;  an  extension  of  322 
feet  to  the  jetty  as  then  built  was  also  proposed  and  approved,  but  has 
uot  yet  been  carried  out. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$188,057.83  had  been  expended  under  this  project.  There  was  then  au 
improved  channel  15  feet  deep  at  low  water  and  150  feet  wide  between 
the  Delaware  River  and  a  point  about  600  feet  above  the  Third  Street 
Bridge  of  a  total  length  of  5,200  feet. 

During  the  fiscal  year  ending  June  30,  1892,  dredging  operations 
under  a  contract  previously  made  were  continued.  The  contract  was 
completed  August  14, 1891,  the  dredged  channel  having  been  extended 
1,000  feet  since  July  1,  reaching  the  Pusey  &  Jones  shipyard. 

July  1,  1891,  balance  unexpended $15, 692. 17 

June  30,  1892,  amount  expended  during  fiscal  year 13, 346. 83 

July  1,  1892,  balance  unexpended 2, 345. 34 

Amount  appropriat-ed  by  act  approved  July  13,  1892 : 4(»,  000. 00 

Amount  available,  for  fiscal  year  ending  June  30,  1893 42, 345. 34 


1 


Amount  (eRtiniate<l)  required  for  complettion  of  existing  project 47, 634. 00 

Submitted  in  coni])lianco  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  1.) 
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2,  Ice  harbor  at  Xew  Cattle,  DeUncare, — This  ice  harbor  is  one  of  the 
oklest  ia  the  Delaware  Kiver,  its  ronstnictioii  for  th(*  protection  of  ves- 
sels against  floating  ice  having  been  commenced  during  colonial  times. 
Since  the  beginning  of  the  present  century  its  improvement  has  been 
carried  on  by  the  General  Government  at  various  intervals,  the  total 
amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
being  $223,693.15. 

Daring  the  fiscal  year  ending  June  30, 1892,  a  new  ice-pier  was  con- 
structed in  the  harbor  under  contract  with  the  Delaware  Construction 
Company  of  Wilmington,  Del.,  at  a  cost  of  $9,500.  The  pier  was  be- 
gun on  October  1  and  was  completed  on  December  28,  1891.  Whilst 
this  work  was  going  on,  the  contractor  also  removed,  under  the  same 
contract,  one  of  the  old  piers  (H),  which  had  been  in  a  dangerous  con- 
dition. During  the  past  year  the  harbcn-  lines,  approved  by  the  Secre- 
tary of  War  on  June  26,  1891,  were  permanently  located. 

The  existing  project  as  far  as  it  relates  to  the  construction  of  ice- 
piers  is  completed.  The  harbor  in  its  present  condition  affords  the  best 
shelter  on  the  Delaware  River  for  deei»-draft  vessels  in  winter,  and 
the  necessity  for  increasing  the  protected  area  is  already  apparent. 

July  1, 1891,  balance  nnexpcmlod $15, 190.79 

Jmie  30, 1892y  amonnt  expended  during  fiscal  yeaft 11,  343. 99 

July  1,  1892,  balance  unexpended 3,846.80 

{See  Appendix  H  2.) 

3,  Appoquinnimink*Rlvet\,  Delaicare. — Tliis  stream  is  a  tidiil  tributary 
of  Delaware  Bay,  flowing  througli  Kcw  Castle  County,  Del.  It  is  navi- 
gable for  vessels  of  light  draft  from  the  mouth  to  above  Od€»>ssa.  A 
bar  having  only  1 J  feet  of  water  over  it  at  low  tide  ol)structs  the  mouth 
of  the  river.  The  average  rise  and  fall  of  the  tide  at  the  bar  is  (J  feetj 
at  Odessa  it  is  3.2  feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  of  the 
river  made  in  1889  and  adopted  under  an  appropriation  made  by  the 
river  and  harbor  act  approved  September  10,  1890,  provides  for  dredg- 
ing a  channel  8  feet  deep  at  mean  low  water  with  a  width  of  100  feet 
from  the  month  to  Xew  Bridge,  near  Townsend's  Wharf,  and  thence  80 
feet  wide  to  the  county  bridge  at  Odessa,  the  estimated  <*()st  of  the  im- 
provement being  $39,903.  Up  to  the  close  of  the  fiscal  year  ending 
Jane  30, 1891,  the  sum  of  $4,903.7:^  has  been  expended,  giving  a  greatly 
increased  harbor  space  at  the  town  of  Odessa. 

Nothing  was  done  during  the  past  fiscal  year. 

July  1,  1891,  balance  unexpended $36.28 

July  1, 1892,  balance  unexpended : :m;.  28 

Amount  appropriated  by  act  approved  July  13,  1892 5.  000.  (K) 

Amount  available  for  fiscal  year  ending  June  30,  1893 5. 0:^6. 28 

2:J,903.00 

(     harbor  acts  of  1866  and  1867. 
(See  Appendix  H  3.) 

4,  Smyrna  River^  Delaware, — This  river,  formerly  called  Duck  Creek, 
had,  before  improvements  began  in  1879,  a  miniinnm  depth  of  2 J  feet 
within  the  river  and  abont  4  feet  over  the  bar  at  the  mouth.  Xiiviga- 
tion  was  possible  only  at  high  tide,  and  was  carried  on  by  one  steamer 
and  seven  small  schooners; 


1  Amount  (estimated)  required  for  completion  ot  exist  iiij^  pr  »i<«(t 

<  Submitted  in  compliance  with  requireiuents  of  sections  2  of  river  and 
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Ill  1878  a.  project  was  niado.  for  the  iinproveuieiit  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 
By  special  direction  of  Congress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
s^ggi'egating  $10,000,  were  expended  in  dredging  a  channel  across  this 
obstruction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low-water  channel,  60 
feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the  latter 
point  to  be  protected  on  each  side  by  stone  jetties.  The  estimated  cost 
of  this  project  is  $90,698.40.  The  portion  of  the  project  relating  to  dredg- 
ing has  been  adopted. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$12,536.35  had  been  expended  in  dredging  inside  the  river.  At  that 
date  a  channel  had  been  dredged  40  feet  wide  and  6^  feet  deep  at  mean 
low  water  from  Smyrna  Landing  to  Brick  Store  Wharf,  a  distance  of  3 
miles,  with  the  result  of  opening  navigation  for  vessels  drawing  6  feet 
to  the  first-named  point,  which  formerly  they  were  not  able  to  reach. 
The  main  landing  on  the  river  was  thus  brought  about  2  miles  nearer 
the  town  of  Smyrna. 

At  the  beginning  of  the  fiscal  year  ending  June  30,  1892,  dredging 
operations'  under  contract  with  the  National  Dredging  Company,  of 
Wilmington,  Del.,  were  in  progress.  The  contract  was  completed  on 
August  10, 1891,  the  proposed  channel,  40  feet  wide  and  6J  feet  deep, 
having  been  extended  farther  down  the  river  since  July  1,  to  Eagle 
Kest  Landing,  about  2J  miles  below  Brick  Store  Wharf.  The  narrow 
channel  thus  far  made  has  been  of  great  benefit  to  the  existing  ship- 
ping, and  has  considerably  facilitate  expeditious  and  regular  trans- 
portation, which  heretofore  was  impossible.  It  is  contemplate  by  the 
steamboat  company  to  put  larger  boats  on  the  line  after  the  ftiU  pro- 
jected width  and  depth  in  the  channel  have  been  made. 

July  1, 1891,  balance  unerpended $4,697.28 

Jane  30, 1892,  amount  expended  during  fiscal  year 4, 607. 61 

July  1, 1892,  balance  unexpended 89. 67 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1 893 3, 089. 67 

(  Amonnt  (estimated)  required  for  completion  of  exist inpf  projcft 19, 365. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  4.) 

5.  Mispillion  Oreekj  Delaware, — The  entrance  to  this  creek  has  a 
mean  low-water  depth  of  only  1^  feet.  Within  the  stream  the  original 
depth  was,  before  improvements  were  begun,  from  4  to  5  feet.  The 
original  project  for  improvement,  which  was  made  in  1879,  is  for  a  6-foot 
low- water  channel,  40  feet  wide,  from  Milford,  at  the  head  of  naviga- 
tion, to  the  mouth.  But  for  a  small  shoal  near  the  mouth  which  remjtins 
to  be  dredged,  the  projected  channel  is  completed,  $17,000  having  been 
expended  up  to  June  30,  1889.  A  report  upon  a  survey  of  the  mouth 
of  the  creek  embodying  a  new  project  was  submitted  during  the  past 
fiscal  year  (see  Appendix  H  21). 

Amount  appropriated  by  act  approved  July  13, 1892 $12, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 14,000. 00 

<  Submitted  in  compliance  with  requirements  of  Boctlons  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  6.)  PoorTTr> 
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6.  Broadkiln  River^  Dehnmre. — In  its  original  condition  the  depth  of 
water  in  the  river  wjus  fiom  3  to  4  feet  at  the  numerous  shoals  which 
impeded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
1^  to  2  feet  at  low  water. 

A  project  for  a  6-foot  low- water  chamiel  inside  the  river  from  Milton 
to  the  mouth  and  for  a  new  entrance  across  Lewes  Cax)e  was  submitted 
in  1871,  at  an  estimated  cost  of  $80,447.  This  estimate  was  reduced  in 
1881  by  a  revised  project  to  $51,450.  At  the  close  of  the  fiscal  year 
ending  June  30,  1891,  $35,000  had  been  expended,  and  the  channel  in- 
side the  rivOT  was  completed.  After  entering,  vessels  are  now  no  longer 
detained  by  the  shoals  at  low  tide  and  proceed  directly  to  their  desti- 
nation. WhDst  the  results  are  of  gr^at  benefit  to  the  existing  shipping 
it  is  not  apparent  that  the  latter  Jias  increased  to  any  appreciable  ex- 
tent.   Nothing  was  done  during  the  past  fiscal  year. 

i  Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  6.) 

7.  Inland  water  way  from  Chincotea^ue  Bay^  Virginia^  to  Delaware 
Bayj  at  or  near  Lewes,  Delaware, — ^This  improvement  is  made  with  the 
view  of  forming  an  inland  navigation  route,  about  75  miles  in  length, 
betw^n  Ghincoteague  Bay,  Virginia,  and  Delaware  Bay,  at  or  nea^ 
Lewes,  Delaware. 

The  project  adopted  in  1886  contemplates  an  open  channel  70  feet 
wide  at  the  bottom  and  6  feet  deep  below  the  mean  low-water  level  in  the 
Delaware  Breakwater  Harbor,  beginning  in  Ghincoteague  Bay  and  fol- 
lowing approximately  deep  water  in  Synepuxent,  Isle  of  Wight,  and 
Assa woman  bays;  thence  across  the  country  for  about  4  miles,  between 
Little  Assawoman  Bay  and  Indian  Eiver  Bay,  and  across  the  latter 
into  and  up  Kehoboth  Bay;  thence  from  the  head  of  Eehoboth  Bay 
across  Lewes  and  Rehoboth  Hundred,  for  about  8  miles,  to  Delaware 
Bay.  The  originally  estimated  cost  of  the  improvement  was  $350,000. 
A  modification  of  the  project  was  submitted  during  the  past  fiscal  year 
to  the  Chief  of  Engineers,  at  the  request  of  the  Delaware  Congressional 
delegation,  for  a  reductiojiin  the  proposed  width  of  the  water  way  from 
70  to  20  feet.  The  reommendation  was  approved  by  the  Secretary  of 
War  on  March  2,  1892. 

There  are  several  shoals  within  the  bays  named  where  the  present 
depth  of  water  does  not  exceed  2 J  fi^pt.  It  is  estimated  that  the  amount 
of  commerce  created  by  this  improvement,  when  completed,  will  be 
$2,000,000  per  annum. 

Three  appropriations  have  been  made  for  this  work,  one  of  $18,750, 
and  one  of  $50,000,  to  be  expended  between  Ghincoteague  Bay  and  In- 
dian Biver  Bay,  and  one  of  $50,000  to  be  expended  between  Ghinco- 
teague Bay  and  Delaware  Bay. 

Up  to  June  30, 1891,  the  sum  of  $58,585.28  had  been  expended  and 
a  cut  20  feet  wide  at  the  base  and  4  feet  deep  had  been  made  connect- 
ing the  4-foot  depth  in  Assawoman  Bay  with  that  in  Indian  River  Bay. 
Three  temporary  wooden  bridges  had  also  been  constructed  across  this 
canal. 

During  the  past  fiscal  year  these  bridges  were  provided  with  draws 
and  a  few  shoals  at  the  inlet  of  lateral  drains  -in  the  canal  were  removed. 
A  few  small  schooners  and  sloops  are  now  making  occasional  trips  be- 
tween Ocean  View  at  the  northern  end  of  the  canal  and  Ghincoteague 
Island.    The  depth  made  in  the  canal  is  maintaining  itself. 
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The  route  for  the  section  of  the  inland  waterway  between Rehoboth 
Bay  and  Delaware  Bay  was  finally  located  during  the  past  winter.  The 
commissioners  appointed  by  the  legislature  of  the  State  of  Delaware  are 
now  engaged  in  the  appraisement  and  condemnation  of  the  land  appropri- 
ated for  the  canal,  and  it  is  proposed  to  begin  active  oj^erations  on  this 
section  soon  after  the  title  has  been  obtained.      -     - 

Jnly  1,  1891,  balance  unexpended $60,164.72 

J  line  30,  189^,  amount  expended  daring  fiscal  3^ ear 9, 847. 59 

July  1,  1892,  balance  unexpended  ., 50,817.13 

Amount  appropriated  by  act  approved  July  13,  1892  . . , 25,  000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75,  817. 18 

i  Amount  (estimated)  required  for  completion  of  existing  project 206,  500.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

B,  Stisquehanna  Biver.  above  and  below  Havre  de  Qrace^  Maryland. — 
Before  improvements  were  began  in  this  section  of  the  river  the  least 
depth  of  water  over  the  shoals  between  Havre  de  Grace  and  Spesutia 
Island  was  5  feet  at  low  water.  The  channel  between  Watson  Island, 
above  Havre  de  Grace,  and  the  shoal  running  out  from  the  west  shore 
was  narrow  and  was  believed  to  be  one  of  the  causes  of  ice  gorges  at 
and  near  Port  Deposit. 

Improvements  have  been  in  progress  since  1852.  The  present  general 
project  is  for  a  15-foot  low- water  channel  below  Havre  de  Grace  and  for 
the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth  of  8  feet 
below  mean  low  water. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in 
1885.  It  has  shoaled- again.  The  channel  at  Watson  Island  has  been 
widened  about  400  feet,  but  the  shoal  which  was  removed  has  nearly 
entirely  reformed  since  the  discontinuance  of  work  in  1889.  At  the 
close  of  the  fiscal  year  ending  June  30,  1891,  $158,687.65  had  been 
expended  in  these  improvements. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892. 
A  report  on  the  survey  of  the  river  in  this  locality  was  submitted  De- 
cember 26, 1891,  with  estimates  for  a  new  project  (see  Appendix  H  22). 

July  1,  1891,  balance  unexpended $4, 202. 35 

June  30, 1892,  jimount  expended  during  fi^ofkl  year 107. 66 

July  1,  1892,  balance  unexpended 4, 094. 69 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  80,  1893 8, 094. 69 

(  Amount  (estimated)  required  for  annual  dredging 20, 000. 00 

<  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  8.) 

9.  North  JEJa^t  River,  Maryland, — ^This  river  is  a  small  tributary  of 
Chesapeake  Bay,  and  joins  the  latter  at  the  head  of  the  bay,  east  of  the 
month  of  the  Susquehanna  River.  Its  tidal  portion  is  in  Cecil  County, 
Md.,  and  is  broad  but  shallow,  and  about  5  miles  long,  the  town 
of  Korth  East  beinj]^  at  the  head  of  navigation.  The  average  rise  of 
the  tide  is  2J  feet.  The  river  is  obstructed  by  a  bar  about  three-fourths 
of  a  mile  below  the  town.  The  original  depth  of  water  on  the  bar  was 
18  indies  at  low  tide. 
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In  1873  and  188t  a  channel  was  dredged  with  ai»proi>riations  aggre- 
gating 915,500,  from  ontside  the  bar  to  the  wharves;  the  depth  made 
was  6  feet  at  mean  low  water.  Certain  portions  of  the  channel  filled  in 
again,  reducing  the  former  depth  to  4  feet. 

The  present  project  for  improvement,  adopted  in  1890,  provides  for  a 
channel  6  feet  deep  at  low  water,  75  feet  wide  across  the  bar,  and  60 
feet  wide  to  Davis's  Wharf  at  North  East.    The  estimated  cost  is  $5,140. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $17,806.15  had 
been  expended  in  the  improvement  of  this  river,  of  which  sum  $2,306.15 
was  expended  under  the  present  project.  On  that  date  a  channel 
existed  across  the  bar  5,700  feet  long,  40  feet  wide,  and  6J  feet  deep, 
ending  in  deep  water  at  the  junction  of  Stony  Run.  It  was  too  early 
then  to  give  any  statements  what  effect  the  oi)ening  of  this  channel  had 
upon  shipping,  which  has  ever  been  very  limited.  Nothing  was  done 
during  the  past  fiscal  year. 

Jnly  1, 1891,  balance  unexpended $2,393.85 

Jnne  30, 1892,  amonnt  exx>end6d  during  fiscal  year  . . .  e 2, 332. 22 

July  1, 1892,  balance  unexpended 61. 63 

Amount  appropriated  by  act  approved  Jnly  13,  1«92 2, 640. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 701. 63 

(See  Appendix  H  9.)  . 

10.  Elk  BiveTj  Maryland, — ^This  river  is  a  tributary  of  Chesapeake 
Bay  and  is  navigable  for  17  miles  as  far  as  the  town  of  Elktoii,  in  Cecil 
County,  where  the  tide  rises  on  an  average  2  J  feet. 

Improvements  were  begun  in  1873,  when  a  project  was  made  for  a 
6-foot  low-water  channel  from  50  to  70  feet  wide  in  the  river  proper, 
from  the  county  bridge  at  Elkton  to  Cedar  Point  and  in  Little  Elk 
Hiver  from  the  junction  to  Bennett's  Wharf,  and  for  3,300  feet  of  diking 
as  a  partial  protection.  The  project  was  completed  in  1884.  The  result 
was  a  channel  80  feet  wide  over  the  bar  near  Cedar  Point  and  70  feet 
wide  up  to  the  bridge,  with  a  general  depth  of  7  feet  below  mean  low 
water.  Before  improvements  were  begun  the  least  dei>th  in  the  chan- 
nel was  1}  feet. 

The  present  project  for  improvement,  proposed  in  a  report  on  a  sur- 
vey made  in  1889,  and  adopted  under  an  ai)propriation  of  $10,000,  made 
September  19, 1890,  provides  for  an  8  foot  low- water  channel,  100  feet 
wide,  fix)m  the  county  bridge  at  Scott's  Wharf  to  the  clubhouse  opposite 
Cedar  Point,  a  distance  of  nearly  3  miles.  The  estimated  cost  is 
$24,000. 

During  the  past  fiscal  year  the  channel  was  improved  as  proposed 
for  a  length  of  3,800  feet  below  the  county  bridge,  and  a  shoal  below  the 
month  of  Little  Elk  Eiver  was  removed  to  the  required  width  and 
depth.    The  harbor  space  was  thereby  greatly  increavsed. 

July  1, 1891,  balance  unexpended $9, 942. 18 

June  2fo,  ISSfe,  amount  expended  during  fiscal  yiar 8, 846. 4 1 

July  1, 1892,  balance  unexpended 1, 05)5. 77 

Amount  appropriated  by  act  approved  July  13,  18112 5, 000. 00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1893 6, 095. 77 

i  Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

<  Submitted  in  compliftnce  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(SeeAppendixHlO.) 
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11.  Fairlee  Creeky  Maryland. — ^The  original  depth  at  the  mouth  before 
improvements  were  begun  was  2  feet  at  low  tide;  within  the  creek  it 
was  about  5  feet.  Navigation  was,  and  still  is,  carried  on  by  a  few  Hat- 
bottomed,  so  called,  lime  boats  and  by  one  small  schooner. 

The  existing  project  is  for  a  7  foot  low-water  channel,  100  feet  wide, 
from  deep  water  in  Chesapeake  Bay  to  a  point  about  3  miles  above  the 
mouth  of  the  creek,  the  estimated  cost  being  $15,558. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  $10,000  had 
been  expended  and  the  channel,  as  proposed,  from  deep  water  in  the 
bay  to  the  mouth  had  been  completed,  and  a  portion  of  the  channel  in- 
side the  creek  had  been  dredged  to  the  required  depth  for  a  distance  of 
4,738  feet,  but  only  for  a  width  of  50  feet. 

Although  tiie  availability  of  the  creek  for  the  purposes  of  navigation 
and  commerce  was  measurably  increased  by  the  improvement  lately 
made,  there  are  as  yet  no  signs  that  indicate  any  increase  in  the  very 
limited  commerce  as  it  now  exists. 

There  were  no  operations  during  the  fiscal  yaxr  ending  June  30, 1892. 

July  1, 1891,  balance  unexpended $115. 35 

June  30;  1892^  amount  expended  during  fiscal  year 92. 88 

July  1,  1892,  balance  unexpended 22. 47 

(  Amount  (estimated)  required  for  completion  of  existing  project 5, 558. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  11.) 

12,  Chester  River ^  Maryland^  from  Crumpton  to  Jones  Landing. — ^This 
river  is  a  tidal  stream,  40 miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties,  Eastern  Shore  of  Maryland,  and  flows 
into  Chesapeake  Bay.  It  is  navigable  for  33  miles  for  vessels  drawing  6 
feet  of  water  at  low  tide.  The  minimum  depth  of  water  within  the  last 
7  miles  of  the  river  is  3  feet,  but  the  tide  rises  on  an  average  2.1  feet  at 
the  lower  end  of  this  section.  Poi-tions  of  the  river  situated  farther 
down  have  previously  been  improved  by  the  United.  States. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1889,  and  adopted  under  an  appropriation  made  September  19, 1890, 
l)rovides  for  dredging  a  channel  6  feet  deep  at  mean  low  water,  and  60 
feet  wide  from  Crumpton,  in  Queen  Anne  County,  to  a  point  1  mile  be- 
low Millington,  in  KentCounty,  at  an  estimated  cost  of  $12,750.  The 
length  of  the  section  to  be  improved  is  about  6  miles. 

At  the  close  of  the  liscal  year  ending  June  30,  1891,  preparations  had 
been  made  for  beginning  the  improvement  under  the  first  apj)ropriatioii 
•and  the  work  had  been  let.  Operations  were  begun  on  October  28, 
1891,  the  contract  being  completed  February  8, 1892.  The  result  was 
that  the  4  miles  of  river  between  Crumpton  and  Kirby  Landing  were 
cleared  of  all  obstructions,  a  channel  6  feet  deep  at  low  water  and  60 
feet  wide  having  been  dredged  through  all  the  existing  shoals  and 
bars.  The  channel  is  still  in  good  condition,  and  a  number  of  grain 
boats  have  commenced  to  make  regular  trips  from  Kirby  lianding. 

July  1,  1891,  balance  unoxpendod $'1,{«2.35 

June  30, 1892,  amount  expended  during  fiscal  year • 3,  U88. 58 

July  1,  mrJ,  balance  unexpended 1,903.77 

Amount  aj)pro])riatcd  by  act  approved  July  13,  1892 3, 000. 00 

Amount  a  vailable  for  fiscal  year  ending  June  30,  1893 4,  903. 77 
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(  Amount  (estimated)  required  for  completion  of  existiug  project $4, 750. 00 

<  Submitted  in  compliance  with  requirement«  of  sectiouB  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  12.) 

13.  Ckoptank  Bivery  Maryland, — Before  improvements  were  begun  in 
1879  the  depth  of  water  between  Denton  and  Greensboro  varied  from 
2  to  8  feet  at  low  water.  Navigation,  carried  on  by  small  sailing  ves- 
sels, extended  only  to  3  miles  above  Denton.  Upon  the  remaining  5 
miles  to  Greensboro  all  fireight  had  to  be  transported  in  scows. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- water 
channel  75  feet  wide,  the  estimated  cost  being  t79,000.  The  project 
was  adopted  the  same  year,  an  appropriation  of  $5,000  having  been 
made  on  June  14.  During  the  tliree  Ibllowing  years  the  channel  was 
dredged  to  a  depth  of  only  6  and  7  feet,  on  account  of  the  small  ap- 
propriations made  for  the  work  and  the  prevailing  high  prices  for 
dredging.  Since  1885  the  channel  has  been  dredged  to  the  approved 
dei>th  of  8  feet,  its  width  being  still  restricted  to  40  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$37,513.63  had  been  exx)ended  in  dredging,  and  a  continuous  channel 
40  feet  wide  now  exists  between  Denton  and  Greensboro  with  a  depth 
of  8  feet,  except  for  a  certain  portion  If  miles  in  length,  in  which  the 
minimum  depth  is  from  5  to  7  leet.  The  improvements  so  far  have  been 
of  great  benefit  to  the  country  at  Greensboro  and  below,  and  during  the 
past  five  years  a  regular  steamboat  line  has  been  in  operation  between 
this  town  and  Baltimore. 

There  were  no  operations  during  the  past  fiscal  year.  Contract  has 
been  made  to  expend  in  dredging  during  the  summer  of  1892  the  $7,500 
appropriated  September  19, 1890. 

July  1,  1891,  balance  anexx>ended $7,486.37 

Jan«  30, 1892,  amount  expended  daring  fiscal  year 281. 65 

Jnly  1,  1892,  balance  unexpended 7,20i.72 

July  1, 1892,  amount  covered  by  uncompleted  contracts 6, 500. 00 

July  1,1892,  balance  avaUable 704.72 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  Ju ne  30,  1893 3, 704. 72 

i  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  13.) 

14.  Cambridge  Harbor ^  Maryland. — ^The  entrance  to  this  harbor  was 
originally  4^  feet  deep  at  low  tide.  The  average  depth  in  the  hai'bor 
was  about  3  feet;  in  a  few  places  it  was  8  and  9  feet.  The  bar  at  the 
entrance  was  impassable  dui'iog  strong  northwesterly  winds  for  vessels 
drawing  3  feet  of  water.  The  local  commerce  was  canied  on  by  a  lim- 
ited number  of  sailing  vessels  of  the  smallest  class  and  by  one  steamer 
of  light  draft. 

Previous  to  1871  the  citizens  of  Cambridge  had  made  an  effort  to  in- 
crease the  availability  of  the  harbor  by  expending  $7,500  in  dredging. 
In  that  year  the  improvement  of  the  harbor  was  began  by  the  General 
Government  under  a  project  completed  in  1879,  resulting  in  a  channel 
100  feet  wide  across  the  bar  which  was  dredged,  together  with  certain 
}K>rtions  of  the  inner  harbor,  to  a  dei)th  of  8  feet  below  mean  low  water. 
During  the  year  1884  this  channel  was  slightly  widened.    At  the  close 
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of  the  fiscal  year  ending  June  30, 1888,  $32,500  bad  been  expended  by 
the  General  Government. 

A  new  project  based  upon  a  survey  made  in  1887  was  adopted  in  1888, 
providing  for  a  channel  12  feet  deep  at  low  water  and  150  feet  wide 
from  the  Choptank  liiver  to  the  railroad  wharf  and  for  dredging  the 
inner  harbor  below  the  drawbridge  to  a  depth  of  10  feet  and  above 
the  bridge  to  a  depth  of  8  feet  below  low  water,  at  an  estimate  cost  of 
$17,736.60.  At  the  close  of  the  fiscal  year  ending  June  30,  1891,  the 
sum  of  $4,918.72  had  been  expended  in  the  execution  of  this  project, 
resulting  in  a  channel  12  feet  deep  at  low  water  and  88  feet  wide  across 
thebaras  far  as  the  Maryland  Steamboat  Company's  Wharf,  and  thence 
22  feet  wide  to  the  railroad  wharf.  Vessels  drawing  llj  feet  of  water 
that  formerly  could  not  enter  the  harbor  at  all  can  now  come  up  to  tliis 
wharf  without  much  diflSculty. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892, 
as  the  expenditure  of  the  appropriation  of  $5,000  made  September  19, 
1890,  is  being  delayed  by  the  contemplated  construction  of  a  wider 
draw  in  the  county  bridge  across  the  harbor. 

July  1,  1891,  balance  unexpended  . .  r $5, 081.  28 

June  30,  1892,  amount  exjiended  during  fiscal  yt»ar 8.  72 

July  1,  1892,  balance  unexpended 5,072.56 

Amount  api>ropriated  by  act  approved  July  13,  18i)li •- 7, 737.  00 

Amount  available  for  fiscal  year  ending  J une  30,  1893 12, 809. 56 

(See  Appendix  H  14.) 

15.  Wicomico  River^  Maryland, — Wicomico  Eiver  flows  in  a  south- 
westerly direction  througli  Wicomico  County,  Eastern  Shore  of  Mary- 
land^ into  Tangier  Sound,  Oliesapeake  Bay.  Its  tidal  portion  is  23  miles 
long.  Salisbury,  the  county  seat,  is  at  the  head  of  navigation,  and  the 
tide  rises  there  about  3  feet.  The  original  depth  in  the  river  near 
Salisbury  was  18  inches  before  the  imx^rovement  of  the  river  was 
begun  in  1872.  Under  a  project  made  in  that  ye^r  and  completed  in 
1885,  $50,000  was  expended,  resulting  in  a  channel  7  feet  deep  at  mean 
low  water  and  fiom  75  to  100  feet  wide  at  and  below  Salisbury. 

The  present  ])roject  for  improvement,  necessitated  by  the  increased 
business  of  the  port,  was  submitted  in  a  report  upon  a  survey  made  in 
1889  and  was  adopted  in  1890.  It  provides  for  a  channel  9  feet  deep  at 
mean  low  water,  100  feet  in  width  from  near  Fruitland  wharf  to  the 
drawbridge  in  Salisbury,  at  an  estimated  cost  of  $23,000.  The  length 
of  the  proposed  channel  is  about  3  miles. 

The  first  work  under  the  new  project  was  done  during  the  past  fiscal 
year.  A  channel  abouifc  30  feet  wide  and  of  the  approved  depth,  9  feet, 
was  dredged  from  Goose  Island  wharf  to  tlie  drawbridge  in  SiUisbnry, 
for  a  distance  of  9,250  feet.  The  increased  depth  aflbrd(»d  at  once  gre^it 
relief  to  deep-draft  vessels  during  low  tides. 

July  1,1891,  balance  unexpended $10,914.03 

Jane  30, 1892,  amount  expended  diirinp^  fiscal  yrar 10, 145.  (i7 

July  1, 1892,  balance  unexpended 768.  IHi 

Amount  appropriated  by  act  approved  July  13,  1  X!J2 6, 500. 00 

Amount  available  for  fincal  yt^ar  ending  Juno  30, 181  »3 7, 2(>8. 96 

i  Amount  (o8tiniat4»<l)  roqniivd  for  comidetion  of  existing  project 6, 700.00 

<  Submitted  in  (•<nnplijnn*e  with  re<iuireuicnta  of  BCctions  2  of  river  and 
(      harbor  mU  of  isr.t;  and  18G7. 

(See  Apx)endix  \1 16.) 
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J^«  Hanokin  BiveTy  MdryUmd. — ^Manokin  Biver  is  a  small  tidal  tribu- 
taiy  of  Tangier  Sound,  Chesapeake  Bay,  and  flows  in  a  southwesterly 
direction  through  Somerset  County  on  the  Eastern  Shore  of  Maryland. 
Its  length  is  about  18  miles,  the  lower  10  miles  forming  a  wide  estuary. 
The  main  channel  is  interrupted  at  the  head  of  the  estuary  for  nearly 
3  miles  by  shallow  mud  flats,  which  rendered  the  upper  river  almost 
useless  for  the  purposes  of  navigation.  The  average  rise  and  fall  of 
the  tide  near  the  obstruction  is  2.6  feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1889  and  adopted  under  an  appropriation  of  97,500  made  by  act 
appvoved  September  19, 1890,  provides  for  dredging  a  channel  6  feet 
deep  at  mean  low  water,  and  100  feet  wide,  from  Locust  Point  to  Sharp 
Point,  embracing  the  section  called  the  <'  Mud  Flats,''  at  an  estimated 
cost  of  $30,000. 

With  the  appropriation  above  referred  to,  a  cut  was  made  during  the 
fiscal  year  ending  June  30,  1891,  at  the  section  indicated,  13,515  feet 
long,  30  feet  wide,  and  5  feet  deep  at  low  tide,  at  an  expense  of 
•7,360.12. 

There  were  no  operations  during  the  past  fiscal  year.  The  dredged 
cat,  which,  after  being  completed,  enabled  the  steamboat  plying  between 
Princess  Anne  and  Deal  Island  to  make  regular  trips,  is  reported  to  be 
in  fair  condition. 

July  "52^189'1.  balance  unexpended $139. 88 

June  30^  1892,  amoont  expended  daring  fiscal  year 10.80 

July  1, 1892,  balance  unexpended '. 129.08 

Amoont  appropriated  by  act  approved  July  13, 1892 7,500.00 

Amount  available  for  Qscal  year  ending  June  30, 1893 7, 629.08 

(  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  16.) 

17.  OnancoeJc  Harbor,  Virginia. — Onancock  Harbor  or  Onancock 
Eiver,  is  about  5  miles  long  and  flows  through  the  western  portion  of 
Accomac  County,  Va.,  into  Chesapeake  Bay.  At  the  town  of  Onan- 
cock, which  is  situated  at  the  head  of  the  river,  the  depth  of  wat.er  was 
originally  4  feet  at  low  tide.  At  the  mouth  of  the  river,  where  a  bai* 
forms  the  most  serious  obstruction,  the  original  depth  was  5  feet.  The 
average  rise  and  fall  of  the  tide  is  about  2  feet. 

During  the  years  1880  and  1881,  98,000  was  expended  in  dredging  a 
channel  100  feet  wide  across  the  oar  to  a  depth  of  8  feet  below  mean 
low  water,  and  in  dredging  the  shoals  at  Onancock  and  above  Wise 
Point  to  a  depth  of  7  feet.  The  improvements  were  of  great  benefit  to 
the  shipping  in  the  river,  but  the  channel  at  the  bar  slowly  filled  up 
again  to  nearly  its  original  depth. 

The  present  project  for  improvement  proposed  in  a  report  on  a  survey 
made  in  1889,  and  adopted  under  an  appropriation  of  $6,000,  made 
September  19, 1890,  provides  for  dredging  a  channel  300  feet  wide  at 
the  outer  bar  and  200  feet  wide  at  the  inner  bar,  called  the  "  middle 
ground,''  both  to  a  depth  of  8  feet  below  mean  low  water,  at  an  esti* 
mated  cost  of  (12,511.  The  first  work  under  the  new  project  was  done 
during  the  past  fiscal  year.  A  channel  was  dredged  across  the  outer 
bar  for  a  width  of  150  feet  and  across  the  Inner  bar  for  a  width  of  100 
feet^  both  to  the  required  depth  of  8  feet.  Since  then  no  delays  have 
SNCt  92       9 
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oiicurred  to  yessels  wikliing  to  enter  at  low  tides  and  dui'lug*  northTv-est- 
erly  winds. 

Jnly  1,  1881,  balance  nnexpended $6,970.25 

June  30;  189^2,  amoimt  expended  during  fiscal  year 5,  875. 44 

Jtdy  1, 1892,  balance  unexpended 94. 81 

Amount  appropriated  by  act  approved  July  13,  1892 6,  611.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 S,  605. 81 

(See  Appendix  H  17.) 

18.  Sarhor  at  Cape  Charles  City^  Virginia,  and  approaches  by  Ohenton 
(Cherrystone)  InUt, — The  harbor  of  Cape  Charles  City  is  an  artificial 
rectangular  basin  of  a^bout  10  acres  area,  excavated  in  the  shore  of  tlie 
Chesapeake  Bay,  about  12  miles  north  of  the  cape  of  the  same  name. 
It  is  in  [Northampton  C'ounty,  Virginia,  and  forms  the  shore  terminus 
of  the  Kew  York,  Philadelphia,  and  Norfolk  Railroad,  from  which 
transfers  of  freight  and  passengers  are  made  to  and  from  Norfolk,  Va. 
The  average  rise  of  the  tide  is  2.6  feet. 

The  project  for  improvement  proposed,  in  a  report  on  a  survey  made 
in  1889,  provides  for  dredging  the  harbor  to  a  depth  of  14  feet,  and 
the  entrance  thereto  and  the  channel  in  Cherrystone  Inlet  and  across 
Cherrystone  Bar  to  a  depth  of  16  feet,  below  mean  low  water,  the  width 
of  the  two  last-named  channels  to  be  100  and  200  feet,  respectively,  and 
for  protective  works  of  stone  at  the  entrance  to  the  harbor.  The  esti- 
mated cost  of  the  project  is  $142,340. 

The  harbor  was  originally  a  small  fresh-water  pond,  and  was  inclosed 
with  bulkheads  by  the  railroad  company  and  then  dredged,  together 
with  its  new  entrance  leading  into  Cherrystone  Inlet,  to  a  depth  of 
about  12  feet  below  mean  low  water.  This  depth'  was,  however,  not 
sufficient  for  the  large  boats  and  barges  employed  of  necessity  in  the 
increasing  traffic;  the  entrance  was  also  too  narrow,  and  during  the 
prevalence  of  northerly  winds  and  low  tides  frequent  delays  occurred 
by  grounding  of  vessels  at  the  entrance  or  in  the  channel  across  Cher- 
rystone Bar. 

The  portion  of  the  project  relating  'to  dredging  was  adopted  in  1890, 
and  at  the  close  of  the  fiscal  year  ending  June  30, 1891,  the  sum  of 
$21,676.89  had  been  expended  in  dredging  about  one-half  of  the  area 
ot  the  harbor  to  14  feet  and  in  widening  the  entrance  gradually  from 
50  feet  at  its  shore  end  to  480  feet  at  its  junction  with  the  channel 
In  Cherrystone  Inlet,  the  depth  made  being  16  feet,  and  in  removing 
to  the  same  depth  a  small  shoal  in  the  main  channel  1  mile  south 
of  the  harbor.  The  difficulties  formerly  encountered  in  leaving  or 
entering  the  harbor  have  been  much  lessened. 

There  vere  no  operations  during  the  past  fiscal  year.  The  dredged 
area  within  the  harbor  and  in  the  entrance  is  shoaling  again,  according 
to  a  survey  recently  made  by  the  railroad  company,  and  to  a  greater  de- 
gree in  the  entrance  than  in  the  harbor.  The  material  is  retwiily  swept 
in  from  the  adjacent  shoals  on  each  side  of  the  cut,  and  will  continue  to 
do  so  unless  arrested  by  artificial  works. 

July  1,  1891,  balance  unexpended $3,323.11 

June  30,  1892,  amount  expended  during  fiscal  year 668. 67 

July  1,  1892,  balance  unexpended 2,654.4-1 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 , , . , , 12, 654. 44 
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I  Amount  (estimated)  required  for  completion  of  existing  project $10, 400. 00 

<  Submitted  in  complLince  with  requirements  of  sectioiks  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  18.) 

19.  Removing  sunken  vessels  or  craft  ohstrticting  or  endangering  navi- 
gation.— During  the  fiscal  year  ending  June  30,  1892,  the  following 
wrecks  were  removed  under  the  provisions  of  the  act  of  June  14, 1880: 
The  schooner  Harvey  W.  Anderson^  off  Hog  Island,  Vitginia,  and 
schooner  Ann  R.  Rogers,  off'  Cobbs  Island,  Virginia. 

(See  Appendix  H  19.) 

EXAMINATIONS  AND    SURVEYS,  MADE    IN  COMPLIANCE  WITH  PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19, 1890. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  William  F.  Smith;  United 
States  ugent,  and  rexwrts  thereon  submitted  through  Col.  William  P. 
Craighil^  Corps  of  Engineers,  Division  Engineer,  Southeast  Division. 
It  is  the  opinion  of  Maj.  Smith  and  of  the  division  engineer,  based 
upon  the  facts  and  reasons  given,  that  these  localities  are  worthy  of 
improvement.  The  conclusions  of  these  oflBcers  being  concurred  in  by 
me,  Maj.  Smith  was  charged  with  and  has  completed  their  survey  and 
snbmitted  reports  thereon.  The  reports  were  transmitted  to  Congress 
and  printed  as  executive  documents  of  the  Fifty-secojid  Congress,  first 
session. 

1.  Murder  kill  River  ^  JDehiicare. — ^The  proposed  improvement  contem- 
plates the  formation,  by  dredging,  of  a  channel  7  feet  deep  at  low  water 
from  Frederica  to  the  7-foot  curve  in  Delaware  Bay,  80  feet  wide  down 
to  the  mouth,  and  150  feet  wide  at  bottom  and  250  feet  wide  at  top 
from  the  mouth  to  the  7-foot  curve  in  the  bay;  the  cut  at  the  mouth  to 
be  protected  by  forming  an  embankment  of  the  dredged  material  on 
each  side  to  a  height  of  at  least  2  feet  above  high  spring  tides.  The 
oost  of  this  work  is  estimated  at  $47,550.  Printed  as  House  Ex.  Doc. 
No.  21.    (See  also  Appendix  H  20.) 

2.  MispilUon  River,  JDelaicare,  with  a  view  of  cutting  a  canal  so  as  to 
ikorten  the  distance  to  the  hay  and  making  an  outlet  in  the  bay  which 
would  furnish  deeper  water. — The  improvement  proposed  contemplates 
dredging  a  channel  160  feet  wide  and  6  feet  deep  at  mean  low  water, 
extending  from  the  outlet  of  the  river  in  a  southeasterly  direction  to 
the  6-foot  depth  in  Delaware  Bay,  the  cut  being  protected  by  forming 
a  wall  of  the  dredged  material,  a  stiff  blue  clay,  along  its  northern  side. 
The  cost  of  this  work  is  estimated  at  $24,000.  Printed  as  House  Ex. 
Doc.  No.  57.    (See  also  Appendix  H  21.) 

3.  Susquehanna  River,  ahove  Havre  de  Grace,  Maryland. — The  plan  of 
improvement,  proi)08ed  with  a  view  to  preventing  damage  by  ice  gorges 
in  Susquehanna  Eiver  in  the  vicinity  of  Port  Deposit  and  Havre  do 
Grace,  Md.,  contemplates  deepening  the  shoal  below  the  Philadeli)hia, 
Wilmington  and  Baltimore  Railroad  bridge  so  as  to  enlarge  the  cross  sec- 
tion of  the  river  at  that  point,  and  constiiicting  eight  piers  at  the  Hog 
Back,  above  Port  Deposit,  so  a«  to  break  up  the  ice  or  cause  the  gorges  to 
form  at  that  point.    The  estimated  cost  of  this  work  is  as  follows: 

Dredging $345, 109. 05 

Construction  of  eight  piei*s yo^  000. 00 

Total 425,109.05 
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Col.  William  P.  Oralghill,  Corps  of  Engineers,  Division  Engineer,  re- 
marks upon  this  subject  as  follows: 

It  should  be  Tmderstood,  if  this  work  is  to  be  undertaken  by  the  United  States, 
that  It  is  not  for  the  bene^t  of  navigation. 

It  is  an  expensive  work,  both  in  first  cost  and  in  maintenance.  The  shoals  will 
surely  reform  and  require  redredging.  It  would  be  interesting  to  know  how  much 
an  ice  gorse  actuaUy  costs  the  town  of  Port  Deposit  and  its  inhabitants.  It  might 
be  found  cheaper  to  let  the  gorges  come  as  they  do,  occasionally,  and  for  the  United 
States  to  pav  the  expense  entailed  each  time  rather  than  to  incur  ^  heavy  expense 
for  works  which  will  not  guarantee  protection. 

Printed  as  House  Ex.  Doc.  i^o.  52.  (See  also  Appendix  H  22.) 
4.  Bock  Hall  Earhor^  Maryland. — ^The  improvement  recommended 
contemplates  dredging  a  10-foot  low- water  channel,  100  feet  wide,  from 
the  channel  in  Swan  Creek  Inlet  to"  the  old  pier  in  the  harbor,  at  an  es- 
mated  cost  of  $9,513.  Printed  as  House  Ex.  Doc.  No.  56.  (See  also 
Appendix  H  23.) 

IMPE0VE3S1ENT  OF  PATAPSCO    RIVEB  AND  CHANNEL  TO  BALTIMORE, 
MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 

Officer  in  charge.  Col.  William  P.  Craighill,  Corps  of  Engineers. 

1.  Patapsco  River  and  eJumtiel  to  Baltimore^  Maryland. — The  depth 
of  this  channel  has  by  snccessive  steps  been  increased  from  17  feet  at 
mean  low  water  to  27  feet,  with  an  average  rise  of  tide  of  about  18 
inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low 
water,  with  a  width  of  150  feet 

Little  was  done  before  the  late  war,  but  afterwards  these  dimension* 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  important  changes  of  position 
having  been  given  to  a  portion  of  it,  by  which  the  distance  was  ma- 
teriaUy  lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  wa«  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22|  to  23  feet,  and 
at  ordinary  high  water  of  vessels  drawing  24  and  24J  feet.  Later  the 
project  had  in  view  a  depth  of  27  feet  at  mean  low  water,  with  a  width 
of  600  feet,  to  allow  the  entrance  and  departure  of  the  largest  vessels. 

Operations  were  brought  to  a  close  in  August,  1889,  for  want  of 
money  and  were  not  resumed  in  the  year  ending  June  30, 1890.  .  The 
channel  throughout  had  then  been  excavated  to  27  feet  at  low  water. 
The  Craighill  Channel  below  the  cut  off,  the  Cut-off  Channel,  and  the 
Brewerton  above  the  cut-off  had  been  excavated  to  400  feet  width.  The 
Foi*t  McHenry  division  was  generally  250  feet  in  width,  except  at  the 
upper  end,  where  it  was  500.  All  the  angles  were  much  wider,  the 
object  being  to  facilitate  the  movement  of  large  ships  at  these  turns. 
The  portions  of  the  Brewerton  below  the  cut-off  and  of  the  Craighill 
above  it  have  not  been  dredged  for  years,  and  are  not  now  considered 
a  i)art  of  the  channel  under  improvement  by  the  United  States.  Their 
width  is  about  250  feet  and  the  depth  24  feet. 

Up  to  June  30, 1891,  the  United  States  had  expended  $2,561,010.48. 
The  city  of  Baltimore  and  the  State  of  Maryland,  chiefly  the  former, 
have  also  contributed  to  the  same  object  more  than  (500,000.  The  ex- 
penditure up  to  June  30, 1892,  by  the  United  States  was  $2,932,517.01. 

The  river  and   harbor  act  of   September  19,  1890,  appropriated 
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$340,000,  and  the  sundry  civil  act  of  March  3,  1891,  an  additional  sura 
of  $151,200.    The  former  contained  the  following  important  proviso: 

Pravidedf  That  Bucb  contracts  as  may  be  desirable  may  be  entered  into  by  the  Sec- 
retary of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 

OperatiouB  in  carrying  out  the  approved  project  were  resumed  as 
soon  as  possible  after  September,  1890,  and  have  been  vigorously  in 
progress  since,  under  a  contract  with  the  American  Dredging  Company. 

The  work  was  suspended  from  January  20, 1892,  to  March  22,  owing 
to  inclement  weather,  and  advantage  was  taken  of  this  opportunity  to 
make  needed  repairs  to  the  plant.  Extensive  repairs  of  the  United 
States  tug  Robert  Leslie  have  also  been  found  necessary.  She  has  been 
nearly  forty  years  in  service. 

At  the  close  of  the  fiscal  year  the  work  is  so  well  advanced  that  the 
completion  of  the  channel  to  a  width  of  600  feet  and  a  depth  of  27  feet 
at  mean  low  water  throughout  the  whole  length  is  expected  in  the  cal- 
endar year  1892,  although  not  required  by  the  contract  until  the  middle 
of  1893. 

As  the  divisions  of  the  channel  are  completed,  a  resurvey  is  made  to 
insure  accuracy  of  finish  before  final  payment  to  the  contractor.  Under 
the  contract  the  large  amount  of  nearly  5,000,000  yards  of  material  has 
been  removed.  About  1,000,000  more  remains  to  be  excavated  to  make 
the  channel  600  feet  wide. 

Of  course  this  channel  will  require  repairs  from  time  to  time,  like  all 
artificial  highways.  The  latest  experience  and  a  restudy  of  the  condi- 
tions of  the  ca^e  confirm  the  opinion  and  estimate  made  some  years 
ago  that  the  maintenance  of  the  channel  after  completion  will  require 
the  annual  expenditure  of  $50,000.  This  is,  however,  a  small  sum  when 
contrasted  with  the  great  gain  to  Baltimore  and  her  dependent  inter- 
ests, as  well  as  in  revenue  to  the  United  States  Treasury,  by  the  in- 
crease of  the  depth  from  17  to  27  feet  at  low  water,  which  means  the 
introduction  of  many  lines  of  deep  ocean  steamers  to  European  and  other 
foreign  and  domestic  jwrts  within  the  past  twenty  years,  whereas  there 
were  none  before  of  any  importance. 

The  following  remarks  in  regard  to  the  commerce  of  Baltimore  are 
taken  from  the  annual  statement  of  the  collector  of  the  port: 

The  tonnaee  movement  at  this  port  for  the  fiscal  year  ending  Jane  30,  1892,  shows 
a  most  gratifying  and  encoura^ng  increase,  botb  as  to  the  number  of  vossols  arriv- 
ing and  departing  and  in  the  increased  carrying  capacity,  the  latter  being  entirely 
dae  to  the  widening  and  deepening  of  the  channel  approaches  to  our  harbor,  which 
now  enable  vessels  drawing  27  and  28  feet  of  water  to  pass  up  and  down  witb  per- 
fect ease  and  safety. 

•  •  •  «  #  •  • 

The  president  of  the  Association  of  Maryland  Pilots  informs  me  that  the  average 
draft  of  water  of  the  vessels  in  the  foreign  trade  is  14  feet  for  sailing  and  21  feet  for 
Bteam;  34  steam  vessels  drawing  25  to  28  feet  have  passed  through  the  channel  dur- 
ingthe  past  year. 

The  facilitiea  for  landing  and  transporting  immigrants  have  been  increased  and 
are  now  unsurpassed. 

•  •♦•••# 
The  foreign  tonnage  movement  shows  an  increase  of  55  per  cent. 

•  •*•••• 

In  the  matter  of  exports  a  most  desirable  increase  is  shown  to  the  extent  of 
|3^000y000,  notably  in  wheat,  com,  flour,  all  of  which  have  gained  from  100  to  200 
per  cent.  Rosin,  dried  apples,  oil-cake,  beef,  tallow,  lard,  pork,  cotton-seed  oil, 
show  a  most  decided  increase,  while  there  is  a  perceptible  increase  running  through 
80  per  cent  of  the  entire  mercliandise  exported. 
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July  1,  1891,  balance  unexpended $437,816.68 

June  30;  1892,  amount  expended  duiing  tiseal  ye<ir 371,  506.  53 

July  1,  1892,  balance  unexpended 66, 310. 15 

July  1,  1892,  outstanding  liabilities $1,500.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 205, 834. 03 

207, 334.  as 

Amount  appropriated  by  act  approved  August  5,  1892 208,  OIK).  OO 

,  (See  Appendix  1 1.) 

2.  James  River^  Virginia, — When  the  improvement  of  the  James 
Eiver  was  regularly  undertaken  by  the  Government  the  navigation  was 
obstnu5ted  by  sunken  vessels,  by  remains  of  military  bridges,  and  by- 
other  obstructions  put  into  the  river  during  the  late  war  to  prevent  the 
national  fleets  fi^om  approaching  too  close  to  Eichmond. 

There  were  also  other  natural  obstructions.  Rockett  Reef  and  Rich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to, Eichmond  the  channel  was  crooked  and  obstructed  by  dangerous 
rocks  and  ledges,  the  Dutch  Gap  cut-off  was  not  then  open,  and  tlie 
river  yas  in  a  poor  condition  as  regards  its  availability  for  commercial 
pui^poses. 

The  original  project  of  improvement  was  to  secure  a  depth,  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Richmond, 
with  a  channjBl  width  of  180  feet.  This  project  had  reached  an  advanced 
state  of  progress  when  Congress,  by  act  approved  July  5, 1884^  adopted 
another  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Richmond, 
the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  from  thence  to 
Drewry  Bluff,  and  200  feet  from  thence  to  Eichmond. 

The  total  amount  expended  on  tliis  river  by  the  United  States  up  to 
June  30,  1891,  was  $1,221,505.56,  which  includes  the  sum  of  $490,621.01 
expended  since  the  new  project  was  entered  upon  to  give  a  depth  of  22 
feet  at  mean  low  water.  The  condition  of  the  river  June  30, 1891,  was 
as  follows: 

The  available  draft  from  the  sea  to  Warwick  Bar,  which  is  5  miles 
from  Eichmond,  was  19 J  feet  at  high  water;  from  Warwick  Bar  to 
Goodes  Eocks,  17  feet;  over  GoodesEocks,  16 J  feet,  Goodes  Eocks  to 
Chesapeake  and  Ohio  wharves,  near  Eichmond,  18  feet,  except  a  8i)q,ce 
about  250  feet  long  at  Goodes  Eocks,  where  there  was  an  available 
draft  of  but  15i  feet. 

The  amount  expended  in  the  year  ending  June  30, 1892,  has  been 
$98,902.63. 

The  principal  operations  of  the  year  are  shown  by  the  following  table: 


Locality, 


City  limits  to  Stearna  Dike. . . . 
St«am8  Dike  to  Goodes  Rocks. 

(roodes  Bocks 

Blchmoud  Bar 

Kandolph  Flats 

KiDgsl^d  Koach 

Dutch  Gap 


Total. 


Sand,  gravel, 
and  clay. 


Cubic  yardt. 


9, 342. 8 
34,  018. 6 
44, 918. 8 
13,  545. 4 


101, 825. 6 


Decomposed 
rooK. 


Solid  rock 
and  bowlders. 


Cubic  yardt. 
10, 620. 5 
5, 192. 9 
4,244.9 


Cubic  yardt. 
162 
40.3 
6,044.8 
722.8 
163.8 
132 


20,058.3  I 


6,266.7 
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In  addition,  there  baa  been  constructed  a  transfer  slip  and  railway 
to  facilitate  the  distribution  of  material  removed  from  the  river. 

It  consiistB  of  a  railway  of  standard  gauge,  about  1,300  feet  loug,  and 
8  feet  above  high  tide,  built  on  a  pile  causeway  with  an  incline  to  the 
river,  on  a  ^ade  of  about  2  per  cent,  where  it  will  connect  with  a  barge 
rising  and  falling  with  the  tide.  To  this  scows  with  loaded  cars  can 
be  brought  and  thence  taken  by  a  locomotive  to  the  dumping  ground. 

The  railway  was  built  under  a  contract  with  Mr.  C.  D.  Langhorne, 
between  November,  1891,  and  April,  1892.  All  the  materials,  includ- 
ing the  rails  and  fastenings,  were  furnished  by  the  contractor,  and  the 
whole  work  is  strictly  up  to  requirement. 

The  barge,  or  caisson,  was  built  under  a  contract  with  Messrs.  H.  T. 
Morrison  &  Co.,' of  Petei^sburg,  Va.,  and  is  also  in  every  respect  accord- 
ing to  contract. 

The  locomotive,  a  second-hand  tank  engine,  weighing,  with  fuel  and 
water,  36,250  x)ounds,  which  had  been  put  in  good  order  before  its  pur- 
chase, was  furnished  by  the  Tredegar  Compauy,  who  also  furnished 
a  model  iron  dumping  car. 

About  twenty  dumping  cars  will  be  needed  to  keep  two  ordinary 
dredges  supplied. 

Twelve  wing  dams  have  also  been  built  at  Wilton,  varying  in  length 
from  50  to  250  feet.  Extensive  surveys  and  tidal  observations  have 
been  made. 

ISo  very  heavy  freshets  have  occurred.  The  following  are  the  most 
imx)ortan"t  rises,  the  heights  below  being  above  low  tide: 

Feet 

August  25,  1891 8.3 

January  16,  1892 13.5 

January  21,  1892 11.6 

March  1,  1892 7.8 

March  10,  1892 : 8.7 

April  24,  f892 .* 9.4 

The  completion  of  the  work  in  Kingsland  Eeach  and  the  further  re- 
moval of  the  slide  of  1889  in  Dutch  (lap  have  been  of  benefit  to 
navigation.  The  depths  of  channels  elsewhere  have  generally  been 
maintained  with  some  improvement  due  to  contraction  and  dredging. 
The  work  done  in  the  rocky  bottom  for  2  or  3  miles  below  Eich- 
mond  has  been  a  farther  progress  toward  a  wider  and  deeper  channel 
there,  but  no  improvement  in  available  depth  from  the  sea  to  the  city 
can  be  reported  from  the  last  year,  which  was  16^  feet  at  full  tide.  The 
surveys  of  1890  showed  some  shoaling  from  1880  at  Goose  Hill  Flats 
and  Curies  Neck,  which  reduce  the  available  depth  from  th^  sea  to 
Warwick  Bar,  then  reported  as  19  feet,  to  18.5  feet  at  full  tide. 

The  present  depths  of  the  river  at  mean  low  tide,  compared  with 
those  of  1870  in  a  channel  not  less  than  80  feet  wide  are  as  follows  : 


1870. 


1802. 


^rom  the  oitj  to  Richmond  Bar 

2Jw  Kichinoud  Bar  and  Kandolph  Flnta 

"am  Randolph  FlaU  over  Warwick  Bar 

Jrom  Warwick  Bar  to  City  Point  (leaat  in  Trentalleacb) i       7 

ftwn  City  Point  to  the  8oa I      14.8 


Feet. 
7 
7 
12.  i 


Feet 
13.8 
IF. 
15.4 
♦15,5 
17 


*  Trents  Beach  is  now  avoided  by  Dutch  Gap  CutKiffi 
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When  the  proposed  improTement  is  completed  an  annnal  expendi- 
ture of  $20,000  will  be  necessary  for  the  maintenance  of  the  channel. 

July  1, 1891, balance  onexpendecL  r. $142,957.65 

June  30, 1892,  amount  expended  during  fiscal  year j 98,902.03 

July  1, 1892, balance  unexpended ^ 44,055.02 

July  1, 1892,  outstanding  liabilities $2,000.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 33, 087. 44 

35,087.44 

July  1, 1892,  balance  available 8,967.58 

Amount  appropriated  by  act  approved  July  13, 1892 200,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 208,967.58 

C  Amount  (estimated)  required  for  completion  of  existing  project 3, 536, 070. 45 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 2.) 

IMPROVEMENT  OP  POTOMAC  RITER  AND  ITS  TRIBUTARIES,  OP  HARBOR 
AT  BRETON  BAY,  MARYLAND,  AND  OP  CERTAIN  RIYERS  ON  WESTERN 
SHORE  OP  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA. 

Officers  in  charge,  Lieut.  Ool.  Peter  0.  Hains,  Corps  of  Engineers,  to 
November  23, 1891;  Msg.  Lewis  0.  Overman,  Corps  of  Engineers,  ifo- 
vember  23  to  December  7, 1891;  Capt.  Thomas  Turtle,  Corps  of  Engi- 
neers, December  7, 1891,  to  Janualy  25, 1892,  and,Maj.  Charles  B.  L.  B. 
Davis,  Corps  of  Engineers,  since  January  25, 1892  with  Lieut.  George 
A«  Zinn,  Corps  of  Engineers,  under  their  immediate  orders;-  division 
engineer  since  January  5, 1892,  Col.  William  P.  Craighill,  Corps  of  En- 
gineers. 

1.  Potomac  River  at  WasMngtoUj  District  of  Columbia. — ^Before  the 
commencement  of  this  improvement  the  channel  to  Georgetown,  D.  C, 
was  narrow  and  crooked,  and  had  not  sufficient  depth  to  meet  the 
needs  of  commerce.  Vessels  drawing  16  feet  frequently  grounded  at 
high  tide  above  Long  Bridge,  and  frequent  dredging  was  necessary  to 
maintain  even  this  depth.  The  channel  was  of  insufficient  width,  as 
the  appropriations  for  dredging  were  too  small  to  provide  for  more 
than  a  narrow  cut  through  the  bar.  The  Washington  channel  was 
narrow  and  shoal  and  inadequate  to  the  wants  of  commerce.  Exten- 
sive mud  flats  existed  along  the  city  front  from  Observatory  Hill  to  a 
point  opposite  the  arsenal.  Below  Long  Bridge  these  flats  were  sepa- 
rated from  the  city  front  by  the  Washington  Channel.  The  greater 
portion  of  these  flats  was  exposed  at  low  tide  and  covered  at  high  tide 
by  water  polluted  by  the  sewage  of  the  city.  At  the  foot  of  Seven- 
teenth street  !N^W.  a  large  sewer  discharged  directly  upon  the  flats. 
These  conditions  rendered  a  portion  of  the  city  almost  uninhabitble. 

By  act  passed  August  2, 1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvement  of  the  navigaion  of  the  river  by  widen- 
ing and  deepening  its  channels,  the  reclamation  or  filling  of  tiie 
marshes  on  the  city  front  by  depositing  on  them  the  materal  dredged 
from  the  channels,  and  the  establishment  of  harbor  lines  beyond  wUch 
no  wharves  or  obstructions  should  be  built.  The  project  provides  in 
detail  for  such  depth  of  channels  as  will  accommodate  the  largest  ves- 
sels that  can  reach  Arsenal  Point,  with  such  depth  at  the  wharves  as 
will  allow  vessels  to  receive  full  cargoes  without  grounding  at  low 


Digitized  b; 


,yGoogk 


MVER  AND  HARBOR  IMPROVEMENTS.  137 

wator;  for  filling  the  flats  above  Long  Bridge  to  a  height  of  3  feet 
above  the  flood  line  of  1877,  and  the  middle  part  of  the  flats  below 
Long  Bridge  to  the  same  height,  but  sloping  each  way  to  a  height  of 
6  feet  above  low  tide  at  the  margin  of  the  fill;  that  in  order  to  purify 
the  water  in  the  Washington  Channel,  which  will  be  cut  off  at  its 
upper  end  from  the  Virginia  or  main  channel,  a  tidal  reservoir  or  basin 
be  established  above  Long  Bridge,  to  be  filled  with  water  from  the 
Virginia  Channel  on  the  flood  tide  and  discharged  into  the  Washington 
Channel  on  the  ebb. 

The  plan  also  contemplates  the  rebuilding  of  Long  Bridge,  with 
longer  spans  and  fewer  piers,  during  the  progress  of  the  work,  and  the 
interception  of  all  sewage  now  discharged  into  the  Washington  Chan- 
nel aRd  its  conveyance  to  James  Creek,  but  neither  the  reconstruction 
of  the  bridge  nor  the  building  of  the  intercepting  sewer  were  included 
in  the  estimate  of  the  cost  of  the  improvement. 

The  estimated  cost  of  the  improvement  is  $2,716,365. 

Appropriations  have  been  made  as  follows: 

let  of— 

Angu8t2,  1882 $408,000 

Jidy5, 1884 ^ 500,000 

August  5,  1886 375,000 

August  11, 1888.... "    300,000 

September  19,  1890 280,000 

1,855.000 

Twenty  thousand  dollars  of  the  appropriation  of  September  19, 1890, 
was  made  available  for  dredging  in  the  Anacostia  River,  which  leaves 
^  i^gregate  appropriations  for  the  Potomac  proper  (1,835,000. 

Up  to  the  close  of  the  fiscal  year  1890  the  expenditures  aggregated 
11,^,821.37,  and  the  following  work  had  been  accomplished:  The 
Virginia  Channel  above  Long  Bridge  had  been  deepened  to  20  feet  at 
low  tide  for  a  width  of  from  400  to  550  feet,  a  part  of  which  has  since 
filled  up  and  been  redredged.  The  same  channel  below  Long  Bridge 
had  been  dredged  to  a  depth  of  20  feet  and  a  width  of  about  350  feet. 
This  ])art  of  the  Virginia  Channel  has  maintained  itself  to  the  full 
depth  originally  dredged  or  has  deepened.  The  Washington  Channel 
lias  been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet  through- 
out its  entire  length,  and  to  a  depth  of  12  feet  from  the  20- foot  channel 
nearly  to  the  easterly  margin  of  the  fill,  firom  the  lower  end  of  the  re- 
claimed area  up  as  far  as  the  Seventh  Street  Wharf.  This  channel  has 
for  the  most  part  maintained  itself,  though  some  filling  occurred  during 
the  freshet  of  June,  1889.  The  junction  of  the  Virginia  and  Washing- 
ton channels  had  been  dredged  to  depths  of  20  feet,  15  feet,  and  12 
feet  The  greater  part  of  the  tidal  reservoir  had  been  dredged  to  a 
depth  of  8  feet.  All  the  material  dredged  from  the  river  had  been 
deposited  on  the  flats,  and  of  the  12,000,000  cubic  yards  estimated  to 
be  required  about  8,566,000  had  been  deposited.  The  entire  area  of 
the  flats,  about  621  acres,  had  been  outlined,  and  practically  the  entire 
area  to  be  reclaimed  had  been  raised  above  overflow  at  ordinary  high 
tide. 

The  riprap  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reclaimed  area  and  the  margin  of  the  tidal 
reservoir.  The  construction  of  the  sea  wall  for  the  protection  of  the 
joargin  of  the  fill  from  erosion  by  waves  and  the  action  of  the  tidal  cur- 
lente  had  been  commenced  and  5,100  linear  feet  of  wall  constructed. 
The  oonatniction  of  a  dike  on  the  westerly  side  of  the  Virginia  Channel 
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above  Long  Bridge,  with  a  view  to  redueiDg  the  deposit  at  that  local- 
ity, was  in  progress.  The  outlet  gdtes  of  the  tidal  reservoir  at  the  heard 
of  the  Washington  Channel  had  been  completed,  with  the  exception  of 
the  coping. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  were 
$171,120. 

The  construction  of  the  sea  wall  was  continued.  The  greater  par't 
of  the  wall  on  the  Virginia  Channel  front  above  the  Long  Bridge  and. 
about  two-thirds  of  that  on  the  Washington  Channel  front  below  the 
Long  Bridge  were  completed. 

A  new  channel,  1,200  feet  wide  and  20  feet  deep,  was  dredged  by 
contract  through  the  bar  in  the  Virginia  channel  above  the  Long" 
Bridge. 

Dredging  to  12-foot  deptJi  in  the  Washington  channel  between  tlie 
20-foot  channel  and  the  reclaimed  area  below  the  Long  Bridge  was  con- 
tinued until  February  1, 1892,  when  a  part  of  the  contractors'  plant 
failed,  necessitating  a  suspension  of  work.  The  contractors  have  thus 
far  failed  to  resume  operations. 
'    The  coping  of  the  reservoir  outlet  has  been  laid. 

Anacostia  River, — Under  the  provisions  of  the  river  and  harbor  act 
of  September  19, 1890,  which  made  $20,000  of  the  $280,000  appropri- 
ated for  improving  the  Potomac  Eiver  available  for  the  Anacostia 
River,  drejiging  operations  have  been  in  progress,  and  the  channel  ha.s 
been  widened  and  dredged  to  20  feet  in  depth  at  two  localities.  The 
excavated  material  was  deposited  on  the  flats. 

LoTig  Bridge. — The  northerly  end  of  the  Long  Bridge  across  the 
Washington  channel  has  been  reconstructed  by  the  Baltimore  and  P6 
tomac  Bailroad  Company  on  plans  approved  by  the  Secretary  of  War, 
the  work  being  as  yet  incomplete,  owing  to  the  settlement  of  the  abut- 
ments. Eeference  is  made  in  the  report  of  the  officer  in  local  charge 
to  the  necessity  of  rebuilding  Long  Bridge.  In  the  event  of  a  freshet 
occurring  when  the  Potomac  River  is  full  of  ice,  great  damage  is  to  be 
expected.  The  piers  of  the  bridge  are  of  such  faulty  construction  that 
an  ice  gorge  would  be  probable,  which  would  cause  the  water  to  back 
up  and  overflow  portions  of  the  city  front,  and  through  the  sewers 
above  the  bridge  such  portions  of  the  lower  parts  of  the  city  as  may  be 
drained  by  them.  Great  damage  was  done  by  the  freshet  of  June, 
1889,  but  greater  damage  may  occur  from  a  freshet  of  lesser  magnitude 
if  accompanied  by  an  ice  gorge. 

July  1, 1891,  balance  unexpended $228,178.63 

J  une  30,  18^,  amount  expended  dnrin p^  fiscal  year 171, 120. 00 

July  1,  1892,  balance  unexpended 57, 058.  C3 

July  1,  1892,  outetanding  liabilities $703. 00 

July  1,  1892,  amount  covered  by  uncompleted  contracts 41, 183. 00 

41,886.00 

July  1, 1892,  balance  available 15,172.63 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 . . .- 215, 172. 63 

(  Amount  (estimated)  required  for  completion  of  existing  project 681, 365. 00 

<  Submitted  in  compliance  with  requirements  of  set^tionn  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  1.) 

2.  Fotomac  River  at  Mount  Vefnoriy  Virginia. — ^Before  this  improve- 
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ment  was  GommeDced  the  ruling  depth  over  the  wide  flat  between  the 
main  channel  of  the  Potomac  Eiver  and  the  wharf  at  Mount  Vernon 
was  but  4  feet  at  low  tide.  The  original  project,  adopted  in  1879,  was 
for  a  channel  160  feet  wide  and  from  6  to  7  feet  deep,  with  a  turning 
basin  at  the  wharf  of  150  feet  radius.  This  project  was  amended  in 
1888  so  as  to  provide  for  a  channel  200  feet  wid§  and  a  turning  basin  of 
200  feet  radius.  On  June  30, 1890,  $14,500  had  been  expended  and  the 
channel  was  about  140  feet  wide  between  the  6-foot  curves,  and  from 
60  to  100  feet  wide  between  the  9-foot  curves,  the  depth  here  varying 
from  9  to  12  feet.  The  turning  basin  was  360  feet  wide,  but  was  incom- 
plete. The  act  of  September  19, 1890,  provided  for  the  completion  of 
the  improvement,  and  operations  have  been  conducted  with  this  end 
in  view. 

The  channel  has  been  dredged  to  a  width  of  155  feet,  with  a  depth  of 
from  8  to  10  feet,  and  the  turning  basin  completed,  the  radius  being  180 
feet.  The  officer  in  charge  regards  the  present  dimensions  of  the  chan- 
nel as  sufficient  for  navigation,  and  no  ftirther  appropriations  are  recom- 
mended. 

July  1, 1891,  balance  iftiexpended $502.80 

June  90, 1892,  amonnt  expended  during  fiscal  year '    502. 86 

(See  Appendix  J  2.) 

3.  Occoquan  CreeJc,  Virginia. — Occoquan  Creek  is  a  tributary  of  the 
Potomac  River,  which  it  enters  about  26  miles  below  Washington,  D.  0. 
Navigation  was  obstructed  by  four  bars,  which  were  improved  between 
1873  and  1880  by  the  expenditure  of  four  appropriations,  aggregating 
$25,000,  giving  a  navigable  depth  of  about  6  feet  to  Occoquan,  the 
head  of  navigation,  4  miles  above  the  mouth.  In  cx)mpliance  with  the 
provisions  of  the  river  and  harbor  act  of  August  11, 1888,  a  new  sur- 
vey was  made  in  1889,  and  the  condition  of  the  several  bars  found  as 
Mows: 

Lower  Mvdj- about  3,5  miles  below  Occoquan.  This  bar  is  about 
4,000  feet  long  and  had  a  ruling  depth  of  about  3  feet.  The  former 
dredged  channel  had  filled  in. 

Upper  Mud^  about  2.25  miles  below  Occoquan.  The  channel  dredged 
in  1874-'75  was  found  to  have  maintained  its  original  dimensions,  be- 
ing about  50  feet  wide  and  from  5  to  6  feet  deep. 

Sand  Bar^  about  one-half  mile  below  Occoquan.  The  former  dredged 
channel  had  filled  in,  the  least  depth  being  4.2  feet. 

Oceoquan  Bar,  a  short  bar  opposite  Occoquan.  The  channel  dredged 
here  had  filled  in,  and  the  least  depth  was  4  feet. 

The  project  for  the  new  improvement  comprises  the  dredging  of  chan- 
nels 6  feet  deep  and  from  100  to  150  feet  wide  through  the  bars,  with 
the  construction  of  such  dikes  as  may  be  required  to  maintain  the 
depth  secured  by  dredging.  The  first  appropriation  for  the  new  work 
was  made  September  19, 1890.  At  the  close  of  the  fiscal  year  ending 
.Time  30, 1891,  $1,605.01  had  been  expended. .  The  dredging  of  a  chan- 
nel 6  feet  deep  and  100  feet  wide  thrcyagh  the  lower  bar  was  then  in 
progress,  the  condition  of  the  work  as  regards  facility  of  navigation 
being,  with  this  exception,  substantially  the  same  as  at  the  time  ot  the 
survey  of  1889. 

During  the  fiBcal  year  ending  June  30, 1892,  the  channel  through  the 
lower  mud  has  been  completed,  the  depth  being  6  feet  and  the  width 
from  100  to  150  feet,  and  a  channel  from  70  to  100  feet  wide  and  8  feet 
deep  has  been  dredged  through  Occoquan  Bar.    At  the  last-named  bar 
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the  depth  was  made  8  feet  to  anticipate  probable  shoaling  from  freshets, 
I>endiDg  the  construction  of  a  dike  proposed  to  be  built  under  future 
appropriations.  The  bars  thus  improved  were  the  most  serious  obstmc- 
tions^  and  tl\e  work  done  has  aftbrded  material  relief  to  navigation. 

July  1, 1891,  balance  unexpended... « $S,394.  99 

June  30,  1892,  amount  exx>ended  during  fiscal  year 8, 188.  98 

July  1,  1892,  balance  unexpended 206.01 

July  1,  1892,  outstanding  Oabilities 8.  OO 

July  1, 1892,  balance  available 198.01 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000.  OQ 

Amount  avaOable  for  fiscal  year  ending  June  30,  1893 5, 198.  Ol 

(  Amount  (estimated)  required  for  completion  of  existing  project 30, 000.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  <)1  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  3.) 

4.  Aquia  Creeic,  Virginia. — ^Aquia  Creek  is  a  tributary  of  the  Potomac 
Eiver,  which  it  enters  about  41  miles  below  Washyigton,  D.  C.  The 
stream  is  about  7  miles  long,  and  in  1872  its  navigation  was  chiefly  ob- 
structed by  shoals  between  the  mouth  and  the  "  Narrows,"  4.5  miles 
above.  Here  the  creek  takes  the  character  of  a  wide  bay,  from  1,000 
to  6,000  feet  wide,  while  the  depths  of  water  ranged  from  2  to  4  feet 
over  an  almost  continuous  shoal  of  soft  mud.  Above  the  "  Karrows  ^ 
the  creek  is  from  60  to  200  feet  wide,  with  a  depth  of  from  2  to  17  feet^ 
the  shoaler  portions  being  near  the  head  of  navigation.  The  stream  is 
crossed  by  a  bridge  of  the  Richmond,  Fredericksburg  and  Potomac 
Railroad  about  3  miles  above  the  mouth,  the  draw  of  the  bridge  being 
but  28  feet  wide. 

From  1872  to  1878  appropriations  amounting  to  $10,000  were  made 
by  Congress,  and  the  navigation  improved  by  dredging  a  channel  from 
40  to  50  feet  wide  and  from  4  to  5  feet  deep  through  the  shoaler  parts 
of  the  creek,  chiefly  above  the  railroad  bridge. 

A  new  survey  of  the  creek  was  provided  for  in  the  river  and  harbor 
act  of  August  11,  1888,  and  was  made  in  1889.  The  channel  dredged 
from  1872  to  1878  was  found  to  have  maintained  its  dimensions  between 
the  railroad  bridge  and  the  "  Narrows,"  but  at  other  places  it  had  flUed. 
in.  The  general  depth  of  water  in  the  creek  remained  substantially  as 
in  1872.  Estimates  for  improving  the  navigation  were  submitted  Janu- 
ary 18,  1890,  and  an  appropriation  of  $10,000  made  by  the  river  and 
harbor  act  of  September  19, 1890. 

The  project  for  the  improvement,  approved  December  4, 1890,  pro- 
poses a  channel  80  feet  widQ  and  6  feet  deep,  dredged  through  the 
shoals  where  less  than  6  feet  is  found  between  the  mouth  of  the  creek 
and  the  "  Narrows.'^ 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $500  had  been 
expended.  A  channel  80  feet  wide  and  6  feet  deep  had  then  been 
dredged  from  Thorny  Point,  at  the  lower  end  of  the  shoal,  for  a  dis- 
tance of  about  2,670  feet  toward  the  railroad  bridge. 

During  the  fiscal  year  ending  June  30,  1892,  the  channel  was  com- 
pleted up  to  the  railroad  bridge,  a  distance  of  12,280  feet  from  the  point 
of  commencement,  the  full  dimensions  required  by  the  project — 80  feet 
in  width  and  6  feet  in  depth — ^having  been  secured.  The  amount  ex- 
pended during  the  fiscal  year  ending  June  30, 1892,  was  $8,889.05« 
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July  1,  1891^  balance  unexpended $9,500.00 

Jnne  30,  18929  amount  expended  daring  fiscal  year 8, 889. 06 

Jnlv  1,  1892,  balance  unexpended 610.95 

July  1,  1892,  outstanding  liabilities 115.00 

July  1,  1892,  .balance  available .' .  ♦ 495. 95 

Amoimt  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amooni  available  for  fiscal  year  ending  June  30,  1893 5, 495. 95 

(  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appeiidbc  J  4.)    ' 

5.  ff arbor  at  Breton  Ba/y^  Leonardtoun^  Maryland. — The  navigation 
of  the  head  of  Breton  Bay  was  obstructed  in  1874  by  a  shoal  extending 
from  the  9-foot  curve  in  the  bay  to  Leonardtown,  a  distance  of  about 
1  mile,  the  least  depth  on  the  shoaJ  being  5  feet  at  low  tide.  The  orig- 
inal project,  adopted  in  1878,  contemplated  dredging  a  channel  150 
feet  wide  and  9  feet  deep  through  the  shoal  with  a  suitable  turning 
ba^  at  the  wharf.  In  1885  the  project  was  amended  to  provide  for  a 
channel  200  feet  wide  and  10  feet  deep,  with  a  turning  basin  400  feet 
wide  by  800  feet  long.  'In  1890  the  original  project  was  resumed,  as 
this  appeared  to  be  sufficient  for  the  navigation  of  the  bay.  At  the 
close  of  the  fiscal  year  ending  June  30, 1890,  $32,500  had  been  ex- 
pended. The  condition  of  the  improvement  at  the  close  of  the  last  pre- 
ceding dredging  operations  (in  March,  1889)  was  as  follows:  The  basin 
at  the  Leonardtown  wharf  was  645  feet  long  by  370  feet  wide.  From  the 
lower  end  of  the  basin  the  channel  was  150  feet  wide  for  a  distance  of 
1,870  feet,  and  for  a  further  distance  of  1,380  feet  around  the  turn  at 
Buzzard  Point  the  width  varied  from  185  to  280  feet.  The  depth  varied 
from  8,6  to  14.6  feet.  The  channel  between  Buzzard  Point  and  the 
9-foot  curve  in  Breton  Bay  had  not  been  dredged.  At  the  close  of  the 
fiscal  year  ending  June  30, 1891,  $33,017.79  had  been  expended,  and 
the  dredging  needed  to  complete  the  project  was  in  progress. 

^During  the  fiscal  year  ending  June  30, 1892,  the  channel  was  com- 
pleted from  the  9-foot  curve  in  Breton  Bay  to  the  Leonardtowh  wharf, 
in  accordance  with  the  original  project,  which  was  resumed  in  1890. 
The  channel  is  9  feet  deep  and  150  wide,  except  at  the  turn  at  Buzzard 
Point,  where  the  width  was  increased  to  320  feet  to  facilitate  the  turn- 
ing of  steamers.  The  turning  basin  at  the  Leonardtown  wharf  is  600 
feet  long  and  370  feet  wide,  l^o  further  work  is  required  by  naviga- 
tion at  present,  and  no  further  appropriations  are  recommended. 

July  1, 1891,  balance  unexpended $4,482.21 

Jane  30, 1892,  amount  expended  daring  fiscal  year 4,417.21 


July  1,1892,  balance  unexpended 65.00 

July  1,1892,  outstanding  Uabilitiee 65.00 

(See  Appendix  J  5.) 

6,  Komini  Greeks  Virginia, — ^This  stream  is  an  important  tributary  of 
the  Potomac,  which  it  enters  about  82  miles  below  Washington,  D.  0. 

Navigation  was  obstructed  in  1872  by  a  bar  of  sand  and  oyster  shells 
at  its  mouth,  over  which  but  3  feet  could  be  carried  at  low  tide,  and  the 
dangers  and  difficultie^s  of  passing  the  bar  were  further  increased  by  a 
rapid  current  and  cross  tides.  After  passing  the  bar  8  feet  can  be  car- 
ried to  Nomini  Ferry,  about  4  miles  above  the  mouth. 

The  original  prqject  tor  the  improvement,  adopted  in  1873,  provided 
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for  dredging  a  Ghaimel  100  feet  wide  and  9  feet  deep  through  the  bar. 
The  project  wa«  modified  in  1879  by  increasing  the  width  to  150  feet, 
and  again  in  1885  by  increasing  the  width  to  200  feet.  In  1890  a  fur- 
ther modification  was  made,  proposing  the  construction  of  two  jetties 
parallel  to  the  outer  channel,  retaining  the  width  of  dredging  at  150 
feet  The  total  cost  of  thi^  modified  project  was  placed  at  $72,500. 
At  the  close  of  work  in  1883  a  channel  about  100  feet  wide  and  9  feet 
deep  had  been  dredged  through  the  bar.  During  the  suspension  of 
work  from  1883  to  1889  the  cut  was  reduced  in  depth  and  width  by 
deposits  of  sand.  In  1889  the  outer  channel  was  widened  and  redredged 
on  the  westerly  side  for  a  width  of  94  feet  and  a  length  of  1,470  feet, 
the  depths  being  from  8.9  to  13.8  feet. 

During  the  fiscal  year  ending  June  30^  1891,  the  channel  at  and  out- 
side of  White  Point  was  dredged,  the  width  attained  being  from  130  to 
150  feet,  and  the  depth  9  feet.  A  riprap  dike  was  built  inside  White 
Point  to  check  the  cross  tidal  current.'  ITp  to  June 30, 1891,  $39,947.89 
had  been  expended. 

During  the  fiscal  year  ending  June  30, 1892,  no  work  was  done,  the 
funds  on  hand  not  being  sufficient  for  the  prosecution  of  active  opera- 
tions. 

Jnly  1,1891,  balance  unexpended ^. $2,552.11 

Jane  90,1892,  amount  expended  during  liscal  year .....*. , 2, 263. 87 

July  1, 1892,  balance  unexpended 288.24 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  yearending  June  30, 1893 10,288.24 

C  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  6.) 

7.  Patuxent  River,  Maryland. — ^The  present  head  of  navigation  on  the 
Patuxent  Eiver  is  Bristol,  Md.,  about  46  miles  above  the  mouth. 
Prior  to  the  commencement  of  the  improvement  navigation  below  Bris- 
tol was  obstructed  by  two  mud  bars  (1)  Swann  Point  Bar,  about  ^3 
mUes  above  the  mouth,  having  a  least  depth  of  7.8  feet,  and  (2)  Bristol 
Bar,  at  Bristol,  having  leaat  depths  in  front  of  the  two  wharves  of  7.0 
and  4.2  feet.  Two  other  bars  below,  viz.  Pope  Shoal  (24  miles  above 
the  mouth)  and  Warren  Beach  Bar  (34  miles  above  the  mouth),  were 
mentioned  in  the  report  of  the  preliminary  examination  as  worthy  of 
survey,  but  they  offer  no  obstruction  to  the  present  standard  of  navi- 
gation. 

The  original  project  was  adopted  in  1888,  and  contemplated  dredging 
a  cut,  200  feet  wide  and  from  12  to  13  feet  deep,  through  Swami  Point 
Bar  and  Bristol  Bar,  so  as  to  secure  a  permanent  channel  about  100 
feet  wide  and  12  feet  deep  at  low  tide.  This  project  was  modified  in 
1890  so  as  to  provide  for  a  channel  120  feet  wide  and  12  feet  deep  (then 
already  dredged)  at  Bristol  Bar  and  a  channel  about  100  feet  wide  and  9 
feet  deep  at  Swann  Point  Bar,  these  last-named  dimensions  being 
regarded  as  sufficient  for  the  present  and  immediately  prospective  de- 
mands of  commerce. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $9,816.60  had 
been  expended.  A  channel,  120  feet  wide,  12  feet  deep,  and  794  feet 
long,  had  been  dredged  at  Bristol  Bar,  and  a  channel,  9  feet  deep,  about 
100  feet  wide,  and  about  2,250  feet  long,  through  Swann  Point  Bar. 

This  work  completes  the  existing  project,  unless  it  should  appear 
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from  future  examinations  that  works  of  contraction  are  needed  to  main- 
tun  the  channel  at  Swann  Point  Bar.  At  the  present  time  no  farther 
ftppropriations  are  recommended. 

July  1, 1891,  balance  unexpended $1,184.84 

June  .^.  1S92,  araonnt  expended  during  fiscal  year 263. 97 

July  1, 1892,  balance  auexpended 920.87 

(See  Appendix  J  7.) 

8.  Bappahannock  River ,  Virginia. — ^The  obstmctions  to  navigation  of 
the  Bappahannock  Kiver  before  improvement  were  9  bars  between 
l^ppi^annock,  41  miles  above  the  mouth,  and  Fredericksburg,  106  miles 
above  the  mouth,  over  which  the  ruling  depths  were  from  4  to  10.5  feet. 
The  chief  obstructions  were  in  the  12.5  miles  of  river  below  Fredericks- 
bui^,  where  7  of  the  bars,  are  found.  Of  these  bars,  Fredericksburg 
Bar,  with  a  least  depth  of  4  feet,  and  Spottswood  Bar,  4  miles  below 
Fredericksburg,  with  a  least  depth  of  6  feet,  caused  the  most  delay  to 
steamboats  and  vessels. 

The  original  project,  adopted  in  1871,  proposed  a  channel,  10  feet  deep 
and  100  feet  wide,  through  aU  the  bars.  This  was  modified  in  1879  by 
increasing  the  dimensions  of  the  channel  between  Port  Royal  and 
Tappahannock  to  15  feet  in  depth  and  200  feet  in  width  to  accommodate 
the  larger  class  of  vessels. 

Up  to  June  30, 1891,  $111,786.24  had  been  expended,  and  depths  of 
from  8  to  9.5  feet  secured  tnrough  the  bars  between  Fredericksburg 
and  Port  Royal  by  dredging  and  the  construction  of  dikes.  Wrecks 
and  snags  obstructing  navigation  had  also  been  removed.  During  the 
fiscal  year  ending  June  30,  1892,  $11,193.24  has  been  exi>ended.  A 
new  plant  for  building  and  repairing  dikes  and  for  snagging  on  the 
Bappahannock,  Mattaponi,  and  Pamunkey  rivers  has  been  completed. 

Channels  10  feet  deep  and  from  40  to  80  feet  wide  were  dredged 
through  x>ortions  of  Fredericksburg  bar  for  the  relief  of  steamboat 
navigation.  A  sunken  scow  was  also  removed  at  this  bar.  As  each 
recurring  freshet  brings  additional  deposits  of  sand  and  silt  into  the 
river,  the  officer  in  charge  recommends  an  annual  appropriation  of 
$7,500  for  the  maintenance  of  the  improvement. 

July  1.1891,  balance  unexpended $14,162.83 

Jone  30,  1892,  amount  expended  during  fiscal  year 11, 193. 24 

July  1, 1892,  balance  unexpended 2,969.59 

July  1, 1892,  outstanding  liabilities 119.00 

Julyl,  1892,  balance  available 2,850.59 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 22, 850. 59 

(  Amount  (estimated)  required  for  completion  of  existing  project .... 144, 000. 00 

<  Skibmittcd  i^i  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acta  of  1^  and  1867.' 

(See  Appendix  J  8.) 

.  9,  Urbana  Creek,  Virginia. — Urbana  Oreek  is  a  tributary  of  the  Rap- 
pahannock Eiver,  which  it  enters  16  miles  above  the  mouth.  Before 
improvement  navigation  was  obstructed  by  a  bar  outside  the  mouth, 
over  which  but  6.5  feet  could  be  carried,  and  a  shoal  within  the  creek 
having  a  least  depth  of  7  feet. 

The  original  project  adopted  in  1879  provided  for  dredging  a  channel 
IfiO  feet  wide  and  10  feet  deep  through  the  outer  bar.    This  project  was 
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extended  in  1883  so  as  to  include  dredging  to  10  feet  through  a  shoal 
within  the  creek  near  the  town  of  Urbana. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1890,  $18,500  had 
been  expended.  The  channel  through  the  outer  bar  had  been  dredged 
to  a  depth  of  10  feet  and  a  width  of  140  feet,  but  owing  to  the  action  of 
storms  the  width  had  decreased  from  sand  filling  to  90  feet.  A  channel 
had  also  been  dredged  through  the  shoal  within  the  creek  from  80  to 
170  feet  wide  and  10  feet  deep,  and  dikes  and  jetties  had  been  built 
along  the  sand  spit  to  check  the  movement  of  sand,  which  tends  to 
close  the  natural  channel  at  the  end  of  the  spit. 

In  the  river  and  harbor  act  approved  September  19, 1890,  an'appro- 
priation  of  $3,000  was  made  for  continuing  the  improvement.  Under 
this  appropriation  the  natural  channel  at  the  mouth  of  the  creek  was 
widened  70  feet  by  dredging  off  the  end  of  .the  sand  spit.  The  deptii 
made  was  10  feet  at  low  tide. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  there  had 
been  expended  of  this  appropriation  $1,859.04:. 

July  1,  1891,  balance  unexpended $3,000.00 

Jnne  oO,  18132,  amonut  expended  during  fiscal  year 1, 859. 04 

July  1, 1892,  balance  unexpended 1,140.96 

July  1,  1892,  outstanding  liabilities 175.00 

July  1,  1892,  balance  avaUable -v 965.96 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 965. 96 

i  Amount  (estimated)  req  uired  for  completion  of  existing  project 10, 080. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  9.) 

10.  York  Biver,  Virginia. — The  Pamunkey  and  Mattaponi  rivers 
unite  at  West  Point,  Ya.,  to  form  the  York  River,  which  is  41  miles 
in  length  and  empties  into  Chesapeake  Bay  about  16  miles  above  Old 
Point,  Ya.  JPrior  to  the  commencement  of  the  improvement  naviga- 
tion was  obstructed  by  Potopotank  Bar,  9  miles  below  West  Point,  on 
which  the  ruling  depth  was  18.5  feet;  by  West  Point  Bar,  extending 
about  2  miles  below  West  Point  and  having  a  ruling  depth  of  15.6  feet; 
and  by  shoal  water  in  front  of  the  West  Point  wharves,  at  the  month 
of  the  Pamunkey. 

The  original  project  provided  for  a  channel  22  feet  deep  and  200  feet 
wide  through  these  bars,  with  an  increased  width  at  the  wharves.  In 
1884  the  proposed  channel  width  was  increased  to  400  feet,  and  in  1887 
the  project  was  amended  so  as  to  include  the  construction  of  a  dike 
along  the  flats  on  the  right  of  the  channel,  to  contract  the  water  way, 
and  maintain  the  depth  dredged,  which  had  decreased  from  continued 
silting.  •   . 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  $129,910J7 
had  been  expended  in  the  following  work:  A  channel  105  feet  wide  and 
22  feet  deep  was  dredged  in  1880-'81  through  Potopotank  Bar,  which 
had,  however,  shoaled  in  1890  to  from  20.8  to  21.7  leet.  A  channel  22 
feet  deep  and  from  161  to  257  feet  wide,  with  a  center  cut  24  feet  deep 
and  40  feet  wide,  had  been  dredged  at  West  Point  Bar  below  the 
wharves,  but  this  channel  had  shoaled  to  such  an  extent  that  the  ruling 
depth  in  June,  1891,  was  but  18  feet. 

On  June  30, 1891,  dredging  was  in  progress  by  contract  at  West 
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Fobtt  Baor,  ntider  the  appropriation  of  (30,000  made  September  19, 1800. 
At  the  flrst-mentionea  date  a  cut  80  feet  wide  and  22  feet  deep  had 
been  made  in  front  of  the  West  Point  wharves,  the  len^h  of  the  cut 
being  about  2,700  feet.  During  the  fiscal  year  ending  June  30, 1892, 
these  dredging  operations  were  continued,  and  the  channel  in  front  of 
the  wharves  widened  to  160  feet.  The  lower  end  of  the  channel,  where 
shoaling  to  18-foot  depth  had  occurred,  was  then  redredged  for  a  length 
of  abont  3,300  feet  to  a  depth  of  22  feet  and  a  width  of  160  feet,^hereby 
affording  material  relief  to  navigation. 

Great  difficulty  was  exponent  in  finding  suitable  dumping  grounds 
on  the  York  Eiver.  The  flats  6n  either  side  of  the  channel  are  largely 
occnpied  by  oyster  beds  whose  owners  object  to  the  dumping  of  mate- 
risil  or  the  construction  of  dikes. 

July  L  1891,  balance  unexpended $28, 879. 83 

Jane  90, 18Si2,  amonnt  exx>ended  during  fiscal  year 16, 054. 01 

Jttly  1, 1892,  balance  nnexpended 12,825.82 

Amount  appropriated  by  act  approred  July  18,  1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1893 .- 47, 825. 82 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 115, 050. 00 

{  Submitted  in  compliance  -with  requirements  of  flections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Apx>endix  J  10.) 

U.  Mattaponi  Biverj  Virginia. — ^The  Mattaponi  Eiver  is  navigable 
for  smaU  steamers  from  its  mouth^at  West  Pointy  Ya.,  to  Ayletts,  Ya., 
a  distance  of  about  52  miles^  and  can  be  made  navigable  for  barges  for 
about  26  miles  above  Ayletts  to  Munday  Bridge.  The  obstructions  to 
5^foot  navigation  are  five  bars  below  Ayletts,  having  ruling  depths 
of  from  2^  to  3.6  feet,  and  wrecks,  snags,  logs,  and  overhanging  trees. 
There  were  eight  bars  reported  above  Ayletts,  but  no  improvement  of 
tiiem  is  prox)08ed. 

The  approved  project  adopted  in  1880  provides  for  a  channel  40  feet 
wide  and  5.5  feet  deep  through  the  bars  below  Ayletts  and  the  removal 
of  logs,  snags,  overhanging  trees,  wrecks,  etc.,  as  far  up  as  Munday 
Bridge. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  $16,296.89 
had  been  expended  in  removing  snags,  wrecks,  logs,  and  other  obstruc- 
tions between  Bobinson  Bar  and  Munday  Bridge,  a  distance  of  34  miles, 
and  in  building  2,226  linear  feet  of  dike  at  Bobinson  Bar.  The  appro- 
priation of  $3,000  made  September  19, 1890,  was  too  small  to  be  ap- 
'  plied  to  dredging  operations,  and  was  applied  to  removing  snags,  lean- 
ing trees,  etc.,  which  obstructed  navigation.  The  plant  formerly  used 
for  this  purpose  on  the  Bappahannock,  Pamunkey,  and  Mattaponi 
rivers  having  become  worn  out,  the  construction  of  a  new  plant  became 
necessary.  At  the  close  of  the  fiscal  year  ending  June  30, 1891,  this 
plant  was  nearly  completed. 

The  new  plant  was  delivered  on  July  15, 1891,  and  after  being  em- 
ployed on  the  Pamunkey  Biver  was  brought  to  the  Mattajwni,  where 
snagging  oi>erations  were  commenced  October  1,  1891.  The  work 
covered  that  i)art  of  the  river  between  West  Point  and  Dunkirk,  the 
last-named  place  being  about  6  miles  above  Ayletts;  165  snags,  27 
logs,  and  210  overhanging  trees  were  removed.  The  season's  work  was 
concluded  November  21, 1891,  and  the  plant  was  then  taken  to  the 
Bappahannock  Biver  for  use  on  that  improvement. 
ESQ  92 ^10 
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July  1, 1891,  balance  unexpended ^,003.11 

June  30, 1892,  amount  ezp^nd^d  during  fiscal  year 2, 870. 50 

July  1, 1892,  balance  unexpended 132.61 

Amount  appropriated  by  act  approved  July  13, 1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4, 132. 61 

(  Amount  (estimated)  required  for  completion  of  existing  project 16,  000. 00 

\  Submitted  in  compUauce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  11.) 

12.  Pamunkey  Biver,  Virginia. — The  Pamunkey  Eiver  has  a  navi- 
gable length  of  59  miles  and  empties  in  the  York  Eiver  at  West  Point, 
Va.  Kavigation  was  originally  obstructed  by  five  bars  in  the  upper 
part  of  the  river  and  by  snags,  logs,  and  overhanging  ti^ees. 

The  project  was  adopted  in  1880  and  amended  in  1^85,  and  provides 
for  channels  100  feet  wide  and  7  feet  deep  through  Spring  Bar  and  Skid- 
more  Bar,  or  to  a  distance  of  47  miles  above  West  Point,  and  channels 
40  feet  wide  and  from  3  to  5  feet  deep  through  the  bars  above,  together 
with  the  removal  of  logs,  wrecks,  snags,  and  overhanging  trees.  On 
June  30, 1890,  logs,  snags,  etc.,  had  been  removed  from  22.5  miles  of  the 
river  between  Garlick  Ferry  and  Hanovertown,  dikes  had  been  built  at 
Spring  Bar  and  Skidmore  Bar,  and  a  channel  95  feet  wide  and  from  6 
to  7  feet  deep  dredged  through  the  last  named  bar.  The  amount  ex- 
l)ended  to  June  30,  1890,  was  $18,483.64.  An  appropriation  of  $3,000 
was  made  September  19, 1890,  which  was  applied  to  the  removal  of 
snags,  trees,  and  similar  obstructions,  which  are  annually  renewed  by 
freshets.  The  plant  formerly  used  for  this  work  having  become  worn 
out  and  useless,  it  became  necessary  to  construct  a  new  one.  This  was 
completed  and  snagging  operations  were  commenced  in  July,  1891. 

The  entire  river  between  West  Point  arid  Hanovertown  was  exam- 
amined,  and  103  snags,  37  logs,  and  103  overhanging  trees  were  re- 
moved. Work  was  closed  on  September  26, 1891,  and  the  plant  then 
transferred  to  the  Mattaponi  River. 

July  1,  1891,  balance  unexpended $S,016.d6 

J uue  30,  1892,  amount  expended  during  fiscal  year '. .        2, 963. 02 

July  1,  1892,  balance  unexpended 53.34 

Amount  appropriat-ed  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 053. 34 

i  Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00  - 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  12.) 

EXAMINATIONS  AND  SURVEYS,  MADE  IN  COMPLIANCE  WITH  PROVISIONS 
OP  RIVER  AND  HARBOR  ACT  APPROVED   SEPTEMBER  19,  1890. 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Lieut.  Col.  Hains,  and  reports' 
thereon  submitted.  It  is  his  opinion,  based  upon  the  faets  and  reasons 
given,  that  these  localities  are  worthy  of  improvement.  This  opinion 
being  concurred  in  by  me,  Lieut.  Col.  Hains  was  charged  with  and 
has  completed  their  survey  and  submitted  reports  thereon.  The  re- 
ports were  transmitted  to  Congress  and  printed  as  executive  docu- 
ments, Fifty-second  Congress,  Ih-st  session. 

i.  Eastern  Branch  of  tlie  Fotoviaxj  Elver  {Anacoatia  River),  including 
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Aai  portion  in  District  of  Columbia.^— The  improvement  recommended 
contemplates  dredging  a  channel  24  feet  deep  and  200  feet  wide  from  the 
month  up  to  the  Navy-Yard  Bridge,  with  a  basin  in  front  of  the  navy- 
yard  400  feet  wide  and  24  feet  deep;  this  channel  to  be  widened,  at  a 
reduced  depth,  to  1,000  feet,  as  the  demands  of  commerce  may  require 
in  the  future.  The  material  dredged  is  to  be  deposited  on  the  flats  or 
marshes  on  either  side  of  the  river.  For  the  present,  it  will  be  sufficient 
to  dredge  a  channel  20  feet  deep  up  to  the  navy-yard.  The  total  cost  of 
this  work  is  estimated  at  $656,000.  . 
Lieut.  Col.  Hains  states: 

Before  the  project  is  regularly  entered  npon,  steps  should  he  taken  to  secure  the 
title  of  the  United  States  to  all  the  land  to  be  reclaimed..   This  will  require  the  ' 
action  of  Congress. 

Printed  as  House  Ex.  Doc.  No.  30.  (See  also  Appendix  J  13.) 
2.  Potomac  River j  Virginia  and  Maryland^  up  to  the  city  of  Wash- 
iM0on^  with  the  mew  of  removing  obstructions  and  deepening  the  chan- 
nel—The  improvement  recommended  contemplates  the  formation  of  a 
channel  200  feet  wide  and  24  feet  deep  at  low  tide  through  the  five 
obstructions  to  24-foot  navigation  in  the  river  up  to  Georgetown,  at 
an  estimated  cost  of  about  $300,000,  as  follows : 

Kettle  Bottom  Shoals $1,320 

Maryhmd  Point  Shoal 30,195 

Smiths  Point  Shoals* 33,000 

MatUwoman  Shoals 93, 885 

At  Washington 141,504 

Total., 299,904 

Printed  as  House  Ex.  Doe.  No.  33.     (See  also  Appendix  J  14.) 

EXAMINATION    AND    SURVEY,    MADE    IN    COMPLIANCE    WITH    PROVI- 
SIONS OP  ACT  APPROVED   MARCH  3,  181>1.     , 

The  required  examination  and  sui'vey  for  a  breakwater  to  form  a 
harbor  of  safety  and  refuge  in  Lynnhaven  Bay^  near  Cape  Henry ^  at 
the  foot  of  Chesapeake  Bay^  Virginia^  were  made  by  Lieut.  Col.  Hains, 
and  his  report  thereon  submitted.  The  cost  of  a  breakwater  4,500  feet 
long,  constructed  of  concrete  blocks  laid  close  and  bonded  together, 
upon  a  riprap  base,  \^ith  the  approximate  location  selected,  is  estiniated 
at  $1,555,538.  The  report  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  Xo.  27,  Fifty-second  Congress,  first  session.  (See  also 
Appendix  J  15.) 

mPBOVEMENT   OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHEASTERN 
yiBGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 

Officers  in  charge,  Capt.  G.  J.  Fiebeger,  Corps  of  Engineers,  to 
Novemba*  30,  1891,  and  Lieut.  Edward  Burr,  Corx)s  of  Engineers,  since 
that  date;  Division  Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engi- 
neers. 

1,  Harbor  of  Norfolk  and  its  approaches^  Virginia, — In  1877,  previous 
to  commencing  the  present  improvement,  the  harbor  of  Norfolk  was 
obstructed  by  shoals  at  the  mouths  of  the  Eastern  and  Soutliern 
branches,  the  shoal  in  the  Eastern  Branch  being  about  one-tliird  of  a 
mile  long,  with  a  low-water  depth  of  15  to  16  feet,  and  the  slioal  in  the 
Southern  Branch  being  short  and  with  a  depth  of  from  22  to  23  feet. 
The  appn)ai*hes  to  the  harbor  were  obstructed  by  shoals  at  Sewall 
Point,  3  miles  long^  with  a  low- water  depth  of  20  feet,  and  at  the  mouth 
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of  the  Western  Branch,  1  mile  long,  with  a  depth  of  19  feet.  The  depths 
on  cill  these  shoals  and  the  width  of  the  channels,  particularly  on  the 
inner  harbor  where  encroached  upon  by  the  Portsmouth  and  Berkley 
flats,  were  insufficieut  for  the  requirements  of  the  port. 

The  plan  of  improvement  adopted  in  1878  was  to  deei)en  and  widen 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along  the  Ports- 
mouth ^«nd  Berkley  flats  in  the  harbor  proper,  and  to  improve  the  ap- 
proaches to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25  feet 
deep  at  ordinary  low  water  through,  the  shoals  at  Sewall  Point  and  at 
the  mouth  of  the  Western  Branch. 

The  revised  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel 
not  less  than  600  feet  wide  and  25  feet  deep  at  ordinary  low  water  from 
the  deep  water  in  Hampton  Beads  to  Norfolk  and  the  United  States 
navy-yard  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in  the 
Eastern  Branch  not  less  than  22  feet  deep  at  ordinary  low  water,  with 
a  width  of  700  feet  at  its  mouth  and  not  less  than  300  feet  at  the  Nor- 
folk and  Western  Eaikoad  Bridge;  (2)  to  ultimately  dredge  the  entire 
area. bounded  bylines  parallel  to  and  75  feet  from  the  port- warden 
lines  to  a  depth  not  less  than  25  feet  from  Fort  iN^orfolk  to  the  United 
St^ates  navy-yard,  and  not  less  than  22  feet  from  the  mouth  of  the  East- 
ern Branch  to  Oampostella  Bridge,  and  to  build  a  bulkhead  at  Berkley 
Flats. 

To  the  project  of  1885  there  was  added  in  1890  the  dredging  of  an 
anchorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  not  less 
than  25  feet,  at  an  estimated  cost  of  ^150,000,  wl^ch  amount  was  added 
to  the  original  estimate. 

With  slight  modifications  all  operations  have  been  conducted  in  ac- 
cordance with  the  adopted  projects. 

The  amount  expended  to  June  30, 1891,  was  $498,716.09,  from  which 
resulted  a  channel  not  less  than  350  feet  wide  and  25  feet  deep  from 
Hampton  Bgads  to  Norfolk  Harbor,  a  channel  of  the  same  depth  and 
from  125  feet  to  500  feet  wide  in  the  Southern  Branch  to  the  United 
States  navy-yard,  and  a  channel  not  less  than  22  feet  deep  and  -200 
feet  wide  in  the  Eastern  Branch  to  the  Norfolk  and  Western  Eailroad 
Bridge. 

The  channels  thus  dredged  were  in  good  condition,  except  the  bar  at 
the  mouth  of  the  Eastern  Branch,  which  by  1889  had  shoaled  to  20  feet, 
and  the  bar  at  the  mouth  of  the  Southern  Branch,  which  had  shoaled  to 
22  feet. 

Under  the  appropriation  of  September  19, 1890,  a  contract  was  made 
with  the  National  Dredging  Company,  of  Wilmington,  Del.,  to  re- 
move about  1,260,000  cubic  yards  of  material  before  May  30,  1892. 
Under  this  contract  there  were  removed,  previous  to  July  1, 1891,  from 
Sewall  Point  Bar,  273,022  cubic  yards  of  material.  During  the  present 
fiscal  year  the  contractors  have  removed  the  following  amounts  of 
material:  Sewall  Point  Bar,  233,756  cubic  yards;  EavStern  Branch, 
279,114  cubic  yards ;  anchorage  and  channel  at  Western  Branch,  478,834 
cubic  yards.  The  total  for  the  year  was  991,704  cubic  yards  and  the 
total  for  the  contract,  which  was  completed  May  14, 1892,  was  1,264,726 
cubic  yards. 

The  channel  through  Sewall  Point  Bar  was  increased  in  width  from 
350  feet  to  500  feet,  with  a  depth  not  less  than  25  feet.  The  bar  at  the 
mouth  of  the  Eastern  Branch  was  redredged  to  22  feet  depth  and  a 
portion  of  Berkley  Flats,  240  feet  wide  and  1,400  feet  long,  was  dredged 
to  16  feet.  The  dredging  at  the  Western  Branch  produc^ed  32  acres  of 
the  proposed  anchorage,  with  a  depth  not  less  than  25  feet,  and  made 
more  available  17  acres  requiring  no  dredging,  ^  I 
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DuriBg  this  fiscal  year  there  was  expended  $130,526.90,  which  was 
applied  to  payments  on  contract,  office  expenses,  surveys,  care  of  prop- 
erty, etc. 

Upon  the  completion  of  the  contract  examinations  were  made  of  the 
dredged  channels,  showing  them  all  to  be  in  good  condition,  except  at 
the  mouth  of  the  Southern  Branch,  which  has  the  same  depth  as  in  1889. 

July  1.  1891,  balance  uneiqiended $136,315.20 

June  30,  1892,  amount  expended  dnring  flBcal  year 130, 526. 90 

Jnly  1,  1892,  balance  nnexpended 5,788.30 

July  1, 1892,  outstanding  liabilities 45.75 

Jnly  1, 1892,  balance  available 5,742.55 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 155, 742. 55 

Amount  (estimated)  reqoired  for  completion  of  existing  project 307, 744. 56 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  1.) 

2.  Approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Navy- 
Tardy  between  Lambert  Point  and  Fart  Norfolk,  —In  its  original  condi- 
tion the  channel  in  this  portion  of  the  approach  to  Korfolk  Harbor  was 
obstrncted  by  a  shoal  at  the  mouth  of  the  Western  Branch,  about  1 
mile  long,  on  which  there  was  19  feet  at  ordinary  low  water. 

Tlie  project  of  1878  was  to  dredge  through  this  shoal  a  channel  500 
feet  wide  with  a  depth  of  not  less  than  25  feet  at  ordinary  low  water. 

The  revised  project  of  1886  is  (1)  to  secure  a  channel  not  less  than 
500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  Lambert 
Point  to  Fort  Norfolk  by  the  construction  of  a  dike  and  by  dredging, 
and  (2)  to  ultimately  widen  this  channel  to  within  75  feet  of  a  straight 
line  drawn  from  Fort  Norfolk  to  the  deep  water  off  Lambert  Point, 
6,800  feet  of  which  is  the  proposed  port-warden  line,  making  the  chan- 
nel at  least  700  feet  wide. 

The  amount  expended  on  this  improvement  between  July  5, 1884, 
and  June  30, 1891,  was  $196,638.43,  from  which  resulted  a  channel  be- 
tween Lambert  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet  deep 
at  ordinary  low  water  and  a  channel  of  the  same  depth  and  600  feet 
wide  from  deep  water  off  Lambert  Point  to  the  i)ort-warden  line. 

During  the  year  ending  June  30, 1892,  there  was  expended  on  this 
improvement  $861.57,  which  was  applied  to  surveys,  office  expenses,  and 
care  of  property. 

The  project  of  1886  has  been  completed  with  the  exception  of  the 
dike.  The  survey  of  1889  and  examinations  of  April,  1890,  and  May, 
1891,  did  not  show  any  shoaling  of  the  diedged  channel.  A  survey 
made  in  May,  1892,  shows  a  shoaling  on  the  eastern  side  of  the  channel 
thought  not  to  be  oue  to  natural  causes.  This  can  only  be  determined 
by  later  surveys,  but  it  is  tliought  that  the  dike  will  not  be  necessary 
for  the  maintenance  of  the  channel.  No  further  appropriations  will  be 
required  for  this  project  at  present. 

Jnly  1^^1891,  balance  unexpended $861.67 

Jane  90, 1SS2,  amount  expended  during  fiscal  year 861. 57 

{  Amount  (estimated)  required  for  completion  of  existing  project 108, 000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1666  and  1867. 

(See  Appendix  K  2.) 
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3.  Hampton  Creek  and  Ba^r^  Virginia. — ^An  examiBation  and  survey  of 
this  river  were  made  in  1875  in  accordance  with  the  river  and  harbor  act 
of  June  23,  1874. 

The  channel  in  the  river  was  at  that  time  60  feet  wide  and  8  feet  deep 
at  mean  low  water.    Over  the  bar  the  depth  was' only  6  feet. 

The  plan  of  improvement  adopted  was  to  secure  a  channel  160  feet 
wide  and  9  feet  deep  at  low  water  in  the  creek  and  over  the  bar.  This 
improvement  was  secured  June  30, 1880,  at  a  cost  of  $12,000. 

The  river  and  harbor  act  of  August  11, 1888,  called  for  an  examinar 
tion  and  survey,  with  a  view  to  continuing  the  improvement. 

It  was  recommended  that  the  channel  dredged  in  1879-^80  be  widened 
to  200  feet  in  the  creek  and  from  200  to  300  feet  over  the  bar,  at  a  total 
cost  of  $10,000. 

This  amount  having  been  appropriated  in  the  river  and  harbor  act  of 
1890,  a  survey  was  made  of  the  creek  and  a  contract  entered  into  for 
the  necessary  dredging.- 

The  amount  expended  on  the  present  project  to  June  30, 1891,  was 
$127.26,  which  was  applied  to  surveys  and  office  expenses. 

During  the  fiscal  year  ending  June  30, 1892,  $9,872,74  was  expended 
on  this  improvement  and  was  applied  to  payments  on  contract,  surveys, 
and  office  expenses.  Eighfcy-four  thousand  three  hundred  and  twenty- 
one  cubic  yards  of  material  was  removed  under  contract.  Through 
the  bar  the  channel  was  increased  to  300  feet  in  width,  and  in  the  cree"k 
to  200  feet  in  width  for  about  2,400  feet,  and  160  feet  for  a  fiirther  dis- 
tance  of  about  1,200  feet  or  to  the  head  of  navigation.  The  depth 
obtained  was  9  feet  at  ordinary  low  water. 

The  project  being  completed  no  further  appropriation  is  required  for 
this  improvement, 

July  1,  1891,  balance  unexpended $9,872.74 

June  30,  1892,  amount  expended  during  fiscal  year 9, 872.  74 

(See  Appendix  K  3.) 

4.  Nansemond  River,  Virginia, — This  river  is  one  of  the  important 
tributaries  of  Hampton  Eoads,  Virginia,  and  is  navigable  at  high 
water  for  vessels  drawing  11  feet  as  far  as  the  city  of  Suffolk,  16  miles 
from  its  mouth.  ' 

Five  railroads,  two  of  which  terminate  at  this  place,  put  this  city  in 
communication  with  the  South  and  West,  and  two  lines  of  steamers 
run  between  it  and  Norfolk  and  Baltimore. 

In  1872,  before  any  improvement  was  undertaken,  the  navigable 
channel  of  the  Xansemond  Eiver  was  5  feet  deep  at  low  water  and  was 
much  obsti-ucted  by  wrecks,  snags,  etc. 

Between  1873  and  1878  the  Government  dredged  a  channel,  wherever 
necessary,  8  feet  deep  at  low  water  from  Suffolk  to  Hampton  Eoads,  at 
a  cost  of  $37,000. 

Th\s  depth  not  being  sufficient  to  meet  the  demands  of  its  growing 
commerce,  in  obedience  to  the  requirements  of  the  river  and  harbor  act 
of  August,  1886,  an  examination  and  survey  of  the  river  were  made  to 
determine  what  other  improvement  was  necessary. 

The  plan  of  improvement  then  proposed  and  since  adopted  is  to 
secure  a  channel  not  less  than  100  feet  wide  at  bottom,  12  feet  deep  at 
mean  low  water,  from  the  head  of  navigation  to  the  mouth  of  Western 
Branch,  5.37  miles,  including  a  turning  basin  200  feet  square,  300  feet 
below  Suffolk  Bridge,  by  dredging  and  the  construction  of  spurs  and 
training  walls,  and  a  channel  of  like  depth  from  mouth  of  Western 
Branch  to  deep  water  at  Town  Point,  200  feet  wide  at  bottom  at  its 
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npper  end  and  gradually  increasing  to  at  least  400  feet  at  its  lower  end, 
etc.,  the  total  estimated  cost  being,  in  round  numbers,  $152,500. 

The  amount  expended  on  the  present  project  to  June  30, 1891,  was 
$8,584.33,  which  was  applied  to  dredging  a  channel  40  feet  wide  and  11 
feet  deep  at  ordinitry  low  water  through  Suffolk  Shoal,  also  to  repairs  to 
dikes. 

Ten  thousand  dollars  was  appropriated  for  this  improvement  by  the 
act  of  September  19, 1890,  and  contract  was  made  with  the  Alabama 
Dredging  and  Jetty  Company  of  Mobile,  Ala.,  to  do  the  required  dredg- 
ing, the  work  to  be  completed  by  June  30,  1892. 

To  June  30, 1892,  the  contractor  had  failed  to  begin  work  and  on  his 
application  an  extension  of  sixty  days  to  the  cx)n tract  time  of  completion 
was  granted. 

During  the  fiscal  year  ending  June  30, 1892,  $41.50  was  expended, 
which  was  applied  to  of&ce  expenses. 

July  1, 1891,  balance  unexpended '. .  $11, 415. 67 

Jixne  30, 189^2,  amount  expended  during  fiscar  year 41. 50 

July  1^  1892,  balance  unexpended 11,374.17 

July  1, 1892,  amount  covered  by  nnroraplete'd  contrncts 9,  700. 00 

July  1, 1892,  balance  available 1, 674. 17 

Amount  appropriated  by  act  approved  July  13. 1S92 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 674. 17 

i  Amount  (estimated)  required  for  completion  of  existing  project 122, 500. 00 

■/  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  qt  1866  and  1867. 

(See  Appendix  K  4.) 

5.  Chickahaminy  EiveVy  Virginia. — This  river  is  one  of  the  principal 
tributaries  of  the  James  and  is  navigable  at  high  water  for  vessels 
drawing  10  feet  to  Windsor  Shades  and*  for  vessels  drawing  12  feet  to 
Binn  Bar,  2i  miles  below  Windsor  Shades.  The  latter  place,  which  is 
the  head  of  navigation,  is  25  miles  from  the  mouth  of  the  river. 

Before  improvement  the  channel  from  Windsor  Shades  to  Binn  Bar 
was  obstrdcted  by  several  shoals,  over  which  the  depth  was  4  to  5  feet 
at  low  water;  the  entrance  to  the  river  was  also  obstructed  by  a  bar. 

The  existing  project  of  improvement  is  to  dredge  a  channel  from  100 
ti>  150  feet  wide  and  at  least  8  feet  deep  at  low  water  through  the  shoals 
near  the  head  of  navigation  and  a  channel  200  feet  wide  and  14  to  15 
feet  deep  at  low  water  through  the  bar  at  the  mouth.  The  rise  of  the 
tide  is  about  3  feet 

Up  to  June  30, 1891,  $21,590.98  bad  been  expended  on  this  project. 
The  channel  through  the  bar  had  been  completed,  and  that  through  the 
.shoals  given  a  least  depth  of  6J  feet  and  a  least  width  of  40  feet. 

The  improved  portion  of  the  river  was  surveyed  in  January,  189f , 
and  the  dxedged  channels  found  in  good  condition.  ^ 

Work  under  the  contract  made  for  dredging  was  commenced  and 
completed  in  April,  1892;  13,000  cubic  yards  of  material  was  removed, 
with  the  following  results:  The  channel  at  Binn  Bar  was  dredged  60 
feet  in  width  for  a  distance  of  1,000  feet.  At  Osborne  Bar  the  channel 
width  was  increased  from  30  to  60  feet  for  a  distance  of  570  feet.  At 
Old  Fort  Bar  the  channel  was  dredged  80  feet  wide  for  a  distance  of 
5^50  feet,  and  a  i)oint  below  the  bar  50  feet  by  150  feet  was  removed. 
At  Windsor  Shades  Bar  a  channel  40  feet  wide  was  dredged  1,400  feet 
long.  All  these  channels  were  dredged  to  a  depth  not  less  than  9  feet  at 
low  water.    The  amount  expended  on  this  improvement  during  fiscal 
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year  ending  June  30, 1892,  was  $2,221.71,  which  was  applied  ^o  payments 
on  contract,  ofBice  expenses,  etc. 

Jaly  1, 1891,  balance  unexpended $2,409.02 

Jtine  30, 1892;  amoont  expended  during  fiscal  year 2, 221. 71 

July  ly  1892,  balance  unexpended 187.31 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 187. 31 

(See  Appendix  K  5.) 

6.  Appomattox  River,  Virginia. — This  is  one  of  the  principal  tribnta- 
ries  of  the  James  Biver,  into  which  it  empties  at  City  Point,  Va. 

It  is  navigable  as  far  as  the  city  of  Petersburg,  about  11  miles  from 
its  month. 

Before  improvement  this  river  had  a  tortuons  channel,  obstructed  by 
shoals,  over  which  there  was  about  6J  feet  of  water  at  high  tide. 

The  plan  of  improvement,  adopted  in  1870,  was  to  secure  a  channel  12 
feet  deep  at  high  tide,  with  as  much  width  as  the  river  would  bear. 

The  amount  expended  by  the  United  States  up  to  June  30, 1891,  was 
$397,329.54,  which  resulted  in  maintaining  a  channel  10  to  12  feet  deep 
in  this  river  since  1874  and  permanently  securing  this  depth  over  most 
of  the  shoals. 

The  method  of  improvement  consists  in  constructing  regulating 
works,  revetments,  jetties,  dikes,  etc.,  resorting  to  the  dredge  to  remove 
occasional  shoals  formed  by  freshets. 

As  this  river  is  subject  to  annual  freshets,  which  bring  down  and  de- 
posit larger  quantities  of  sand  than  the  current  in  the  navigable  por- 
tion can  carry  off,  a  small  annual  expenditure  for  dredging  and  repair 
work  will  be  necessary  after  the  regulating  works  have  been  completed. 

The  amount  expended  on  this  improvement  during  the  fiscal  year  end- 
iiig  June  30,  1892,  was  $7,258.09,  which  was  applied  to  payments  on 
contract,  work  by  hired  labor,  office  expenses,  and  care  of  property. 

The  contract  work,  comprising  18  jetties,  with  an  aggregate  length  of 
about  2,200  feet,  and  892  feet  of  pile  and  brush  dike,  was  completed. 
By  hired  labor  all  dikes* were  refilled  with  brush;  Bushmore  dam  was 
replaced  by  a  gravel  dam ;  the  closure  dike  was  strengthened  by  a  brush 
and  gravel  dam  in  rear,  and  a  dam  of  bru^  and  gravel  was  placed 
across  Steins  Out. 

Complaint  having  been  made  of  shoals  having  been  formed  by  freshets 
at  the  lower  end  of  Puddledock  Gut  and  on  Magazine  Bend,  authority 
was  obtained  and  work  commenced  upon  their  removal  by  hired  labor, 
the  use  of  Government  plant,  and  the  hire  of  dredge  belonging  to  the 
city  of  Petersburg,  Va. 

July  1, 1891,  balance  unexpended ^ $11,420.46 

June  30,  lSd2,  amount  expended  during  fiscal  year 7, 258. 09 

July  1,  1892,  balance  unerpended 4,162.37 

July  1, 1892,  outstanding  liabilities 231.70 

July  1,  1892,  balance  avaUable 3,930.67 

Amount  appropriated  by  act  approved  July  13, 1892 15, 080. 00 

Amount  available  for  fiscal  year  ending  Jane  30,  1893 19, 010. 67 

(See  Appendix  K  6.) 

7.  Inland  water  route  from  Norfolk  Harbor,  Virginia,  to  Albemarle 
Soundj  North  Carolina,  through  Currituck  Sound. — ^Tuis  is  one  of  the 
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most  irnxx^rtant  links  in  the  chain  of  inland  watet  communication  along 
the  Atlantic  coast. 

It  connects  Chesapeake  Bay  i¥ith  Albemarle  Sound  and  is  comx)osed 
of  the  following  bodies  of  water :  Elizabeth  River,  Xorth  Landing  River, 
Currituck  Sound,  Coanjok  Bay,  North  River,  and  the  Albemaile  and 
Chesapeake  CanaL  With  the  exception  of  the  canal,  which  was  con- 
structed and  is  maintained  by  private  enterprise,  all  are  natural  water- 
ways. 

Before  any  improvement  was  undertaken  by  the  Government  there 
was  over  this  route  an  indifferent  channel  5  to  7  feet  deep  at  low  w^ter, 
the  navigation  of  which  was  obstructed  by  snags,  overhanging  growth, 
and  sharp  bends  in  all  the  rivers. 

The  project  adopted  was  to  secure  a  channel  80  feet  wide  and  9  fbet 
deep  at  low  water  over  the  entire  route,  about  68  miles,  by  dredging, 
removing  obstructions,  and  constructing  a  dike. 

Steady  progress  has  been  made  toward  securing  this  result,  and  at 
present  the  regular  steamboat  lines  running  between  Korth  Carolina 
ports  and  Norfolk  and  Baltimore  employ  vessels  whose  maximum 
dimensions  are:  length,  190  feet;  width,  25.2  feet;  draft,  8  feet,  and  ton- 
nage, 421. 

£i  the  river  and  harbor  acts  before  that  of  September  19, 1890,  three 
separate  items- were  inserted  for  this  improvement;  in  that  of  Septem- 
ber 19, 1890,  one  item  was  made  to  cover  the  entire  route. 

The  total  expenditure  up  to  June  30, 1891,  was  $235,089.89. 

Work  was  commenced  on  the  Southern  Branch  of  the  Elizabeth  River 
under  contract  in  December,  1891,  and  completed  in  March,  1892, 32,308 
cubie  yards  of  material  being  removed.  Nine  shoals,  having  a  total 
length  of  7,950  feet,  were  dredged  to  not  less  than  9  feet  deep  for  a 
channel  not  less  than  50  feet  wide.  Another  shoal  600  feet  long  was 
dredged  25  feet  wide,  and  a  width  of  50  feet  was  removed  from  a  point 
of  shoal. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
upon,  this  improvement  was  88,742.39,  which  was  appUed  to  payments 
on  contract,  of&ce  ezx>6nses,  etc. 

Jnly  1, 1891,  balance  unexpended $9,480.96 

June  SO,  ISflfe,  amount  expended  during  fiscal  year 8, 742. 39 

July  1, 1892,  balance  unexpended 738.57 

Amount  appropriated  by  act  approved  Jnly  13, 1892 9, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30, 1393 9, 738.57 

i  Amount  (eBtimated)  required  for  completion  of  existing  project 49, 677. 08 

<  Sultfuitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  7.) 

8.  Iforth  Landing  River,  Virginia  a/nd  North  Carolina, — This  river 
foims  part  of  the  "inland  water  route  from  Norfolk  to  Albemarle 
Sound"  described  above. 

Before  improvement  the  navigation  of  this  river  was  obstructed  by 
shoals,  over  which  the  depth  was  6  feet  at  low  water,  by  snags,  and  by 
sharp  bends. 

The  plan  of  improvement  adopted  in  1879  was  to  secure  a  channel  80 
feet  wide  and  9  feet  deep  at  low  water  by  dredging  shoals  and  removing 
bends  and  obstructions. 

This  project  was  completed  June  30, 1884,  at  a  cost  of  $49,777.34, 
and  the  desired  channel  obtained  for  a  distance  of  17  miles.    Since 
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that  time  $3,057.35  has  been  exi)ended  on  this  river  in  removing  sunken 
logs  which  have  become  detached  from  passing  rafts. 

There  is  still  a  smaU  balance  on  hand  for  the  continuatioi;!  of  this 
work,  and  no  ftirther  appropriation  is  necessary. 

July  1, 1891,  balance  nnexpended $2,665.31 

July  1, 1892,  balance  unexpended 2,665.31 

(See  Appendix  K  8.) 

IMPROVEMJaNT    OP     CERTAIN    RIVERS    AND    HARBORS    IN    VIRGINIA, 
NORTH  CAROLINA,  AND  SOUTH  CAROLINA. 

Officers  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  to  October 
31, 1891,  with  Lieut.  Mason  M,  Patrick,  Corps  of  Engineers,  under  his 
immediate  lorders;  Lieut.  Mason  M.  Patrick,  Corps  of  Engineers,  in 
temporary  charge  from  October  31, 1891,  to  January  1, 1892;  and  Maj. 
W.  S.  Stanton,  Corps  of  Engineers,  in  charge  since  January  1, 1892, 
having  under  his  immediate  orders  Lieut.  Mason  M.  Patrick,  Corps  of 
Engineers,  to  April  21,.  1892,  and  Lieut.  E.  W.  Van  O.  Lucas,  Corps  of 
Engineers,  since  April  30, 1892;  Division  Engineer,  Col.  Wm.  P.  Craig- 
hill,  Corps  of  Engineers. 

1.  Staunton  Biver^  Virginia. — ^The  improvement  has  been  restricted 
to  two  sections,  aggregating  65  miles  in  length  and  separated  by  an 
interval  of  20 J  miles. 

When,  in  1879,  the  United  States  commenced  the  improvement  of  the 
lower  section,  31^  miles  long,  from  Bandolph  up  to  Brook  Keal,  the 
channel  depth  at  about  18  rock  ledges  was  only  1  to  2  feet,  but  else- 
where 4  to  5  feet  at  low  water. 

The  project  of  1879,  not  since  modified,  was  to  secure  a  boat  channel 
way  36  feet  wide  and  at  least  2  feet  deep  at  low  water  throughout  the 
31^  miles. 

When,  in  1883,  the  United  States  commenced  the  improvement  of  the 
upper  section,  23J  miles  long,  from  the  Yirginia  Midland  Eailroad  Bridge 
up  to  Pig  River,  the  channel  depth  at«  about  20  rock  shoals  wa^  oiUy 
about  .4  foot,  and  elsewhere  about  2  feet  at  ordinary  stages  of  water. 

The  project  of  1883,  as  modified  in  1884  and  1887,  was  to  secure  a 
bateau  channel  way  14  feet  wide  and  1^  feet  deep  over  the  entire  sec- 
tion. 

To  June  30, 1891,  $44,500  was  expended  upon  the  improvement  of 
the  two  sections. 

At  that  date  the  proposed  channel  had  been  obtained  for  29}  miles  of 
the  middle  part  of  the  lower  section,  and  for  18J  miles  of  the  upper 
section,  giving  for  the  31}  miles  of  the  former  a  fairly  cleared  channel 
for  steamers  of  2  feet  draft  and  of  about  25  tons  burden,  and  snak- 
ing navigation  for  pole  boats  fairly  good  over  the  entire  upper  section 
up  to  Pig  River. 

October  31  and  November  9  the  discontinuance  of  the  improvement 
was  recommended  by  the  district  engineer  and  division  engineer,  and 
approved  November  10,  1891,  by  the  Cliief  of  Engineers. 

No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1892. 

July  1,  1891,  balance  unexpended $7, 981. 74 

Jnne  30,  1892,  amount  expended  during  fiscal  year 147. 00 

July  1,  1892,  balance  unexpended 7,834.74 

July  1,  1892,  outstanding  liiibilitiofl 34.74 

JiUy  1,  1892,  balance  available 7,800.00 
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i  Amoimt  (estimated)  required  far  completion  of  existing  project $50, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  oi'  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  1.) 

J2.  Roanoke  River ^  North  Carolina. — When  the  United  States  com- 
menced it«  improvement,  in  1872,  its  navigation  by  vessels  of  10  feet 
draft  (as  great  as  can  be  carried  through  Albemarle  Sound),  was  em- 
barrassed by  the  wieck  of  a  gunboat  6  miles  and  by  war  obstructions 
at  two  points  9  and  13  miles  above  its  mouth ;  also  somewhat  obstructed 
for  that  draft  by  snags  in  the  channel  and  by  leaning  trees  67  miles 
to  Indian  Highland  Bar:  thence,  62  miles  up  to  Weldon,  its  channel 
depth  on  the  bars  was  aoout  5  feet  during  eight  months  annually,  but 
reduced  to  2  feet  during  the  annual  season  of  extreme  low  water,  and 
its  channel  was  badly  obstructed  by  snags,  logs,  stumps,  leaning  and 
overhanging  trees. 

The  original  project  of  1872  is  to  secure,  at  all  seasons  of  the  year,  an 
unobstructed  channel,  with  a  least  \^idth  of  50  feet,  from  the  mouth  129 
mile^  to  Weldon,  with  a  depth  of  at  least  10  feet  67  miles  to  Indian 
Highland  Bar,  and  of  at  least  5  leet  62  miles  farther,  to  Weldon,  by  re- 
moving the  war  obstnictions,  snags,  fallen  and  overhanging  trees,  sand 
bars,  and  ledges,  by  dredging,  the  construction  of  training  dikes,  and 
blasting,  at  an  estimated  cost  of  $269,000. 

To  June  30, 1891,  $119,040.37  had  been  expended  upon  the  improve- 
ment, t 

At  that  date  the  channel,  for  a  width  of  100  feet,  from  the  mouth  103 
miles  to  Looking  Glass  Bar,  and  the  river  to  its  full  width  thence  26 
miles  to  Weldon,  were  well  cleared  of  snags,  logs,  and  stumps  to  the 
depth  of  10  feet  up  62  miles  to  Hamilton,  of  6  feet  thence  41  miles  to 
Looking  Glass  Bar,  and  of  3  feet  26  miles  farther  to  Weldon;  but  the 
river  was  badly  obstructed  by  leaning  and  overhanging  trees  at  aU  the 
bends  from  JamesviUe  85  miles  to  Looking  Glass  Bar. 

The  natural  depth  at  extreme  low  water  to  the  river  bottom  was  not 
less  than  10  feet  67  miles  to  Indian  highland  Bar,  and  5  feet  51  miles 
farther  to  Halifax,  excepting  at  Spring  Gut  Bar,  35  miles  below  Hali- 
fax, where  it  was  only  2^  feet,  whUe  at  Looking  Glass  Bar,  15  miles  be- 
low Halifax,  the  5-foot  channel  was  narrowed  to  from  30  to  70  feet  in 
width. 

At  Halifax  there  was  a  bar,  2,450  feet  in  length,  of  rock  and  sand, 
with  a  depth  of  only  3.7  feet  at  extreme  low  water,  and  at  the  old  rail- 
road pier,  1\  miles  below  Weldon,  there  was  a  sand  bar  800  feet  across 
with  a  depth  of  about  2  feet,  while  from  the  old  Weldon  Ferry  there  was 
a  continuous  ledge  of  rock  2,850  feet  up  to  the  old  Weldon  Landing, 
with  only  1  foot  of  water  upon  it  at  extreme  low  stage;  elsewhere  from 
Hali^Eix  to  Weldon  the  channel  was  5  feet  deep  at  extreme  low  water. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 
1892,  the  fuU  width  of  the  river,  from  Edwards  Ferry  down  41  miles  to 
Hamilton,  has  been  entirely  cleared  of  snags  to  the  de()th  of  7  feet  24 
mUes  down  to  Palmyra  and  of  9  feet  the  remaining  17  miles  to  Hamilton. 

July  1 ,  1891,  balance  unexpended $19, 983. 99 

Jane  30, 18^,  amount  expended  during  fiscal  year 12, 845. 57 

July  1,  1892,  balance  unexpended 7,138.42 

July  1,  1892,  outstanding  liabilities : 259. 07 

July  1,  1892,  balance  available (>,  879. 35 

Amount  appropriated  by  act  approved  July  13,  1  ^i>2 50, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1893 ,    50, 879.  :i5 
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(  Amount  (estimated)  required  for  completion  of  existing  project $81, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1807. 

(See  Appendix  L  2.) 

3.  Pasquotank  River,  N'orth  Carolina. — ^Wlien  the  United  States  be- 
gan its  improvement  in  1891  it  had  a  good  channel,  nowhere  less  than 
7  feet  deep  from  its  mouth  at  Albemarle  Sound,  36  miles,  to  the  Moc- 
casin Track,  with  little  or  no  obstruction  31  miles  to  Turners  Cut;  but 
its  channel  thence,  5  miles  to  the  Moccasin  Track,  and  the  channel  of 
the  Moccasin  Ti*ack,  which  has  a  natural  depth  of  not  less  than  5  feet 
for  1,100  feet  to  the  original  entrance  to  the  Blsmal  Swamp  Ganal  were 
badly  choked  with  snags,  logs,  and  stumps,  and  obstructed  by  over- 
hanging trees.  And  Turners  Gut,  an  extension  of  thex^ailal  dug  to  a 
point  on  the  river  just  below  tiie  obstructions  to  turn- them,  had  shoaled 
by  the  caving  of  its  sandy  banks. 

The  river  above  the  Moccasin  Track  was  obstructed  like  the  5  miles 
next  below  it. 

The  present  project,  adopted  in  1889,  is,  first,  to  clear  the  5  miles  of 
channel  up  to  and  in  the  Moccasin  Glhrack  to  the  canal  for  navigation 
by  all  vessels  that  cat^  pass  through  the  canal  and  enable  them  to 
avoid  Turners  Cut,  especially  at  periods  of  extreme  low  water;  second, 
to  thor,oughly  clear  out  the  river  6  miles  farther  to  Lebanon  Bridge  for 
navigation  by  flatboats,  at  an  estimated  cost  of  99,000. 

The  amount  expended  under  the  project  to  the  close  of  the  fiscal 
year  ending  June  30, 1891,  was  $2,340.28. 

At  that  date  the  Moccasin  Track  and  a  channel  60  feet  ^yide,  thence 
dqwn  2J  miles  to  Richardson's  Mills  were  thoroughly  cleared,  and  a 
channerof  the  same  width  fairly  cleared  through  the  other  2J  miles  of 
obstructions  to  the  lower  end  of  Turners  Cut,  permitting  the  passage 
of  all  vessels  which  can  pass  through  the  canal. 
-  Since  April  16, 1891,  work  has  been  suspended  for  want  of  funds. 

July  1, 1891,  balance  unexpended : $722,30 

June  30, 1892,  amount  expended  during  fiscal  year ^ 132. 45 

July  1, 1892,  balance  unexpended 589.85 

July  1, 1892,  outstanding  liabilities 6.00 

July  1,1892,  balance  available 583.85 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 583. 85 

(See  Appendix  L  3.) 

4.  Madkeys  Greek,  North  Carolina. — ^When  the  United  States  began  to 
improve  it  in  February,  1892,  its  navigation  was  impeded  by  a  bar  at  its 
mouth  in  Albemarle  Sound.  The  depth  upon  the  crest  in  a  somewhat 
circuituous  channel  was  7  feet. 

The  project  of  1889  is  to  dredge  through  the  bar  a  straight  channel 
about  2,100  feet  long,  100  feet  wide,  and  9  feet  deep  at  low  water,  modi- 
fled  in  May,  1892,  by  increasing  the  width  to  140  feet.  The  estimated 
cost  was  $15,000. 

To  June  30, 1891,  $359.48  had  been  expended  upon  this  work. 

At  that  date  the  bar  had  been  surveyed  but  dredging  had  not  been 
commenced. 

During  the  fiscal  year  ending  June  30, 1892,  a  straight  channel  9  feet 
deep  has  been  dredged  through  the  bar  140  feet  wide  for  a  length  of 
1,524  feet  and  120  feet  for  the  remaining  576  feet. 
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July  1,  1891,  balance  nnexpended $14,650.52 

June  d(^  18^y  amount  expended  during  fiscal  year 7,658.46 

K  ■  ■ 

July  1,  1892,  balance  unexpended 6,992.06 

July  1,  1892,  outstanding  habilitiea $4,053.09 

July  1, 1892,  amount  covered  by  uncompleted  contracts 2, 246. 66 

6,299.75 

July  1, 1892,  balance  available 692.31 

(See  Appendix  L  4.) 

5.  Ocracoke  Inlets  North  Carolina. — ^In  1828,  when  the  IJnited  States 
began  to  improve  the  inlet,  vessels  drawing  9  feet  could  cross  the  ocean 
bar  at  low  water,  but  the  channel  thence  into  Pamlico  Sound  was  not 
practicable  for  vessels  drawing  more  than  6  feet. 

To  1837  the  sum  of  $133,732.40  was  expended,  producing  an  increase 
of  3J  feet  in  the  depth  in  one  of  the  channels  to  Pamlico  Sound,  and 
"a  material  increase  in  the  number  of  vessels  seeking  this  outlet  from 
North  Carolina  ports  to  the  sea,"  but  the  shoaling  of  the  dredged  chan- 
nel and  destruction  of  a  jetty  constructed  to  prevent  it  led  to  the  aban- 
domnent  of  the  improvement. 

In  1891,  when  the  inlet  was  surveyed  preparatory  to  resuming  its 
improvement  with  the  sum  of  $90,000  appropriated  by  the  act  of  Sep- 
tember 19, 1890,  the  depth  in  the  channel  on  the  bar  was  not  less  than 
14  feet  at  mean  low  water  and  4  to  6  feet  in  the  channels  thence  to  Pam- 
lico Sound. 

The  project  of  1889  is  to  dredge  a  channel  300  feet  wide  and  about 
6,000  feet  across  the  inner  bar,  at  an  estimated  cost,  if  10  feet  deep,  of 
$100,000;  if  13  feet  deep,  of  $190,000,  and  if  15  feet  deep,  of  $280,000, 
with  the  i)ossible  construction  of  necessary  protecting  dikes,  at  an  ad- 
ditional cost  of  $320,000,  aggregating  $600,000. 

To  June  30, 1891,  $1,747.71  had  been  expended. 

At  that  date  the  inlet  had  been  surveyed,  but  the  improvement  had 
not  been  commenced. 

To  June  30, 1892,  no  work  has  been  done. 

July  1,  1891,  balance  unexpended $88,274.29 

June  30, 1892,  amount  expended  during  fiscal  year 404. 57 

July  1,  1892,  balance  unexpended 87,869.72 

July  1,  1892,  outstanding  liabilities .$*>5. 56 

July  1,  1892,  amount  covered  by  uncompletod  contriiots 75,  (XX).  (X) 

75,095.56 

July  1,  1892,  balance  available 12,774.16 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 27, 774. 16 

(See  Appendix  L  5.) 

6,  Fishing  Cre^lc^  North  CaroZina.— When  the  first  appropriation  was 
made  by  Congress,  September  19,  1890,  for  its  improvement,  its  depth 
was  about  4  feet  at  ordinary  stages  38  miles  to  Bellamys  Mills  and  its 
width  40  to  100,  and  oecasionally  120  feet. 

The  project  of  1889  is  to  clear  it  of  snags,  logs,  and  overhanging 
trees  to  Bellamys  Mills. 

To  June  30,  1891,  no  money  had  been  applied  to  the  improvement, 
and  no  money  has  been  applied  to  it  during  the  fiscal  year  ending 
June  30, 1892,  because  the  bridges  over  the  creek  have  not  been  pro- 
vided with  draws  as  required  by  the  law  before  any  pai't  of  the  money 
appropriated  can  be  applied  to  the  improvement. 
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July  1,  1891,  balance  unexpended...: $10,000.00 

Jaly  1,  1892,  balance  unexpended < 10,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 5,  OOO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 15,  OOO.  00 

i  Amount  (estimated)  required  for  completion  of  existing  project 10,  OOO.  00  • 

\  Submitted  in  compliance  with  requirements  of  ecctions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

7.  Pamlico  and  Tar  River^  North  Carolina. — (One  river,  called  tlie 
Pamlico  below  and  the  Tar  above  Washington.)  When  the  United 
States  began  to  improve  it  in  1877  its  channel  was  obstructed  in  two 
X)laces  below  Washington  by  piles;  just  below  Sparta  by  scuttled 
lighters;  1  mile  below  Tarboro  by  the  wreck  of  a  steamer;  immedi- 
ately below  Washington  by  a  bar  with  a  depth  of  5  feet  at  low  water 
on  its  crest  in  the  channel;  between  Washington  and  Tarboro  the 
available  depth  was  2  to  3  feet  not  more  than  eight  months  annually, 
and  above  Washingtion  the  entire  river  was  more  or  less  obstructed 
by  snags,  logs,  and  stumps  in  its  channel  and  by  trees  overhanging 
&om  its  banks. 

The  project  of  1875  is  to  secure  by  dredging  and  removal  of  war 
obstructions  a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to 
Washington,  and  of  1879  to  clear  a  channel  60  feet  wide,  3  feet  deep  at 
low  water,  22  miles  to  Greenville,  and  20  inches  deep  at  low  water  615 
miles  farther  to  Eocky  Mount,  at  a  total  final  estimated  cost  of  $92,2PO. 

To  June  30, 1891,  $68,793.13  had  been  expended  upon  this  work. 

At  that  date  there  was  a  channel  up  to  Washington,  crooked  aiid 
difl&cult  to  run,  with  a  mininwim  depth  of  about  7  feet,  from  which  some 
stumps  needed  to  be  removed,  and  two  troublesome  shoals  between 
Washington  and  Tarboro,  with  a  depth  upon  one  of  only  about  1  foot 
at  low  water.  The  river  between  Washington  and  Tarboro  was  at  in- 
tervals considerably  obstructed,  and  from  Tarboro  to  Rocky  Mount 
much  obstructed  by  snags,  logs,  stumps,  and  overhanging  trees. 

With  the  amount  applied  during  the  fiscal  year  ending  June  3p, 
1892,  the  channel  has  been  cleared  of  snags,  logs,  and  stumps,  and  the 
banks  of  leaning  and  overhanging  trees  from  the  Mis  at  Rocky  Mount 
down  64  miles  to  within  2  miles  of  Greenville. 

July  1, 1891,  balance  unexpended $9,266.21 

June  30  1892,  amount  expended  during  fiscal  year 6, 148. 39 

July  1,  1892,  balance  unexpended 3,107.82 

July  1,  1892,  outstanding  liabilities 832. 67 

July  1,  1892,  balance  available 2,275.15 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1893 12, 275. 15 

(  Amount  (estimated)  required  for  completion  of  existing  ])r(i.je(;t 42, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  7.) 

8.  Contentnia  Vreekj  North  Carolina. — When  the  IJnit-ed  States  be^an 
to  improve  it  in  1881  it  was  badly  choked  with  fVillen  timber,  sua^s, 
logs,  and  stumps;  also  obstructed  by  sand  bars,  and  navigation  ren- 
dered exceedingly  difficult,  in  many  places  next  to  impossible,  by  the 
dense  overhanging  growth. 
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« 

Thie  project  of  1881  is  to  clear  it  63  miles  to  Stantonsburg  of  over- 
hanging trees  and  its  channel  of  snags  and  logs  to  a  depth  of  not  less 
than  3  feet  at  the  flush-water  stages  of  eight  or  nine  months^  annual 
duration,  at  an  estimated  cost  of  $77,500. 

To  June  30, 1891,  $48,701.50  had  been  expended  upon  this  work. 

At  that  date  the  channel  to  the  depth  of  3  feet  had  been  moderately 
V-leared  31  miles  up  to  Snow  Hill,  and  roughly  cleared  32  miles  farther 
to  Stantonsburg. 

During  the  fiscal  year  ending  June  30, 1892,  qo  work  has  been  done, 
aw^aiting  a  period  of  specially  low  water  tor  clearing  Spring  Slough, 
near  the  mouth  of  the  creek,  of  snags  and»stump»s. 

July  1, 1891,  balance  unexpended ! $3, 588. 90 

June  30,  1892,  amount  expended  during  fiscal  year •. .      1, 341. 25 

July  1,  1892,  balance  unexpended 2,247.65 

July  1. 1892,  outstanding  liabilities 37.10 

July  1, 189^  balance  available 2,210.55 

Amount  appropriate<l  by  act  approved  July  13,  1892 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 210. 55 . 

C  Amount  (estimated)  required  for  completion  of  existing  project 18, 500. 00 

<Submitted.»  in  compliance  with  requii'emeuts  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

9,  Trent  River,  North  OaroZina.-^When  the  United  States  began  to 
improve  it  in  1879  the  river  was  comparatively  free  from  obstructions 
from  Newbern,  21  miles,  to  Pollocksville,  between  which  points  a  draft 
of  6  feet  could  be  carried  at  low  water;  above  Pollocksville  it  was 
obstructed  by  bars  of  sand  and  rock,  ^nd  especially  by  great  numbers 
of  snags  in  the  14  miles  from  Quaker  Bridge  up  to  Trenton.  One 
steamer  ran  regularly  to  Pollocksville  and  one  occasionally  9  miles 
farther  to  Quaker  Bridge,  above  which  point  navigation *was  confined 
to  fiat  boats  and  rafts. 

The  project  of  1879  was  to  secure  a  channel  3  feet  deep  at  low  sum- 
mer stage  from  Pollocksville  to  Trenton  by  removing  all  obstructions 
and  dredging  a  cut  60  feet  wide  through  the  shoals,  at  a  cost,  estimated 
in  1887,  at  $59,000. 

In  1889  the  project  was  extended  to  remove  obstructions  to  permit 
navigation  by  small  steamboats  33  miles  above  Trenton  and  by  pole 
boats  6J  milQ3  farther,  to  Upper  Quaker  Bridge,  at  an  additional  cost 
of  $13,000,  the  two  projects  aggregating  $72,000. 

To  June  30, 1891,  $53,897.07  had  been  expended  upon  this  work. 

At  that  date  the  channel  had  been  cleared  of  snags,  etc.,  and  the 
banks  of  overhanging  trees  from  the  mouth  to  Trenton,  and  fairly 
cleared  7  miles  above  that  point;  a  cliannel  3  feet  deep  at  low  water 
and  50  to  75  feet  wide  had  been  dredged  through  the  shoals  between 
Pollocksville  and  Trenton;  a  turning  basin  had  been  dredged  and 
revetted  at  Trenton,  and  a  channel  dredged  to  the  depth  of  8  feet  and 
width  of  100  feet  through  Foys  Shoal,  6. miles  above  Newbern.  But 
steamers  which  the  improvement  had  enabled  to  make  regular  trips  to 
Trenton  had  again  been  prevented  from  ascending  to  it  by  shoals  which 
had  reformed  in  the  2  or  3^  miles  inmiediately  below  that  place. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
the  river  has  been  carefully  surveyed  from  Trenton,  39i  miles,  to  tipper 
Qnaker  Bridge,  but  the  funds  available  have  been  insufficient  for  other 
work. 
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Jnly  1, 1891^  balance  unexpended $1,64<K66 

JnnedO,  1892,  amount  tzpended  during  fiscal  year 1, 031. 84 

Jtdy  1, 1892,  balance  unexpended 608.72 

July  1,  1892,  outstanding  liabilities 25.50 

Julyl,  1892,  balance  available 583.22 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 583. 22 

i  Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867.  • 

(See  Appendix  L  9.) 

10.  Neuse  River,  North  Carolina. — ^When  the  United  States  began  to 
improve  it  in  1878  the  minimum  channel  depth  during  ninie  months  an- 
nually was  9  feet  from  the  mouth,  40  miles,  up  to  Newbern ;  4  feet  thence, 
50  miles,  to  Einston;  3  feet,*  46  miles  farther,  to  Goldsboro;  and  2 
feet  thence,  53  miles,  to  Smithfield.  Between  Newbem  and  Kinston 
there  were  long  stretches  of  shoals,  upon  at  least  one  of  which  the 
depth  at  the  low- water  season  was  only  about  18  inches.  The  channel 
was  obstructed  at  two  points  below  Newborn  and  at  two  between  New- 
bem  and  Kinston  by  inclined  iron-pointed  spars,  and  boxes  or  vessels 
or  cribs  filled  with  stones.  From  Contentnia  Creek  up  lt9  miles  to 
Smithfield  the  river  was  badly  obstructed  by  overhanging  trees  and  by 
dense  masses  of  logs  and  snags  in  the  channel. 

The  project  of  1871,  as  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  is  to  remove  the  war  obstructions,  to  clear  the  channel  to  Smith- 
field  of  all  snags,  logs,  and  overhanging  trees;  to  contract  the  channel, 
way  by  jetties  so  as  to  insure  during  the  entire  year  an  unobstructed 
8-foot  navigation  to  Kewbem,  a  ^similar  4- foot  navigation  to  Kinston^ 
and  during  nine  months  annually  a  3-foot  liavigation  to  Smithfield,  at  a 
total  final  estimated  cost  of  $374,000. 

To  June  30*  1891,  $253,900.86  had  been  expended  upon  this  work. 

At  that  date  there  was  an  8-foot  navigation  to  Newbern,  but  between 
Newbem  and  Kinston  there  were  nine  shoals,  aggregating  3,150  feet  in 
length,  on  some  of  which  the  depth  at  low  water  was  about  IJ  feet  and 
on  others  about  2J  feet,  and  the  river  was  somewhat  obstructed  by 
snags,  logs,  stumps,  and  overhanging  trees,  and  also  for  23  miles  above 
Kinston. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
the  channel  to  a  width  of  120  to  2^  feet,  and  banks  for  2^  miles  imme- 
diately above  Kinston  and  for  23^  miles  between  Kinston  and  Newbern, 
were  cleared  of  snags,  logs,  stumps,  and  overhanging  trees,  leaving 
the  river,  as  regards  obstructions  other  than  shoals,  in  excellent  condi- 
tion to  Goldsboro. 

July  1, 1891,  balance  unexpended $14, 874. 45 

June  30, 1892,  amonnt  expended  during  fiscal  year 6, 149. 63 

Jnly  1,1892,  balance  unexpended 8,724.82 

July  1, 1892,  outstanding  liabUitiea 23.90 

July  1, 1892,  balance  available 8,700.92 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 23, 700. 92 

Amonnt  (estimated)  required  for  completion  of  existiug  ))roject 91. 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  oi*  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 
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rll.  Inland  water  way  between  Newbern  and  Beaufort^  North  Carolina. — 
(Via  Nense  and  Clubfoot  rivers,  Clubfoot  and  Harlowe  Canal,  and  Harlowe 
and  ^Newport  rivers  to  Beaufort  Harbor.)  When  the  United  States 
began  to  improve  it  in  1885  it  was  navigable  by  boats  16  feet  wide  with 
3-fe6t  draft. 

The  project  of  1884  is  to  secure  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water  thi'onghout  the  route  by  dredging  in 
Clubfoot  and  Newi)ort  rivers  and  Harlowe  Creek  at  a  cost  estimated 
in  1886  at  $92,000. 

To  June  30, 1891,  $27,079.40  had  been  expended  upon  this  work. 

At  that  date  a  channel  13,000  feet  long,  30  feet  wide,  and  6  feet  deep 
at  mean  low  water  had  been  dredged  through  the  worst  portions  of  Har- 
lowe Creek,  securing  through  it  far  better  navigation  than  that  through 
the  cansJ,  and  vessels  drawing  3J  feet  made  regular  trips, "  except  when 
prevented  by  slides,  caves,  and  consequent  insufficient  depth  in  the 
Kewbern  and  Beaufort  Canal,''  owned  by  a  corporation. 

Further  work  having  been  postponed  (Annual  Eeport,  Chief  of  Engi- 
neers, 1891,  page  161)  to  await  cession  or  sale  of  the  canal  to  the  United 
States,  no  further  appropriation  is  required  until  such  cession  or  sale 
is  made. 

During  the  fiscal  year  ending  June  30, 1892,  no  work  has  been  done, 
the  cession  of  the  canal  to  the  United  States  being  awaited  before  the 
improvement  is  resumed. 

July  1. 1891,  balance  unexpended $7,920.60 

Jane  90,  18^,  amount  expended  daring  fiscal  year 50.58 

July  1, 1892,  balance  unexpended 7,870.02 

July  1,1892,  outstanding  habilities 1.00 

July  1, 1892,  balance  available .-. 7,  869.02 

i  Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

<?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.  (     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  11.) 

X2.  Harbor  at  Beaufort^  North  Carolina. — ^When  its  improvement  by 
the  United  States  (begun  in  1836)  was  resumed  in  1881,  the  erosion  of 
Fort  Macon  and  of  Shackleford  Points,  and  widening  of  the  entrance 
between  them  caused  serious  shoaling  of  the  channel  on  and  inside  the 
bar,  across  which  there  was  then  a  mid-channel  depth  of  not  less  than 
15.3  feet  at  low  water. 

The  project  of  1881,  as  modified  in  1887  and  1891,  is  to  stop  the  ero- 
sion of  the  points  by  jetties  to  prevent  the  shoaling  of  the  channel  and 
harbor,  and  to  dredge  a  channel  100  feet  wide  and  7  feet  deep  at  mean 

Ii  low  water  from  the  bulkhead  channel  in  the  harbor  about  1,800  feet 
long  to  the  wharves  at  Beaufort  at  a  cost  estimated  in  1887  at  $163,000, 
To  June  30, 1891,  $123,673.34  had  been  expended  upon  this  work. 
At  that  date  the  erosion  of  Fort  Macon  and  Shackleford  Points  had 
Jpen  arrested,  and  a  cut  at  least  50  feet  wide  and  5  feet  deep  at  low 
water  had  been  dredged  from  the  bulkhead  channel  to  the  wharves  at 
Beaufort. 

With  the  amount  applied  to  the  improvement  during  the  fiscal  year 
ending  June  30, 1892,  9,989.22  cubic  yards  of  sand  has  been  dredged, 
making  a  cut  714  feet  long  and  35  to  100  feet  wide  between  the  bulkhead 
channel  and  the  wharves  at  Beaufort. 
Ewa  92 ^11 


Digitized  by 


Google 


162    REPORT  OF  #HE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY, 

July  1, 1891,  balance  unexpended $16,459.51 

June  30^  1892,  amonnt  expended  daring  fiscal  year 2, 412. 56 

July  1, 1892,  balance  unexpended '. 14,046.95 

July  1, 1892,  outetanding  liabilities $2,402.26 

July  1, 1892,  amount  covered  by  uncompleted  contracts 8, 670. 26 

11,072.62 

July  1,1892,  balance  available /^ 2,974.43 

Amount  appropriated  Vy  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 974. 43 

C  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  12.) 

13.  Inland  water  %cay  hettceen  Beaufort  Harbor  and  Keic  River ^  North 
Carolina. — The  application  of  the  appropriations  has  been  restricted 
to  the  24  miles  in  Bogue  Sound  from  Beaufort  Harbor  to  Swansboro, 
because  that  is  the  more  important  part  of  the  route,  and  because  the 
other  part,  22  miles  long,  from  Swansboro  to  New  Kiver,  is  provided 
for  by  a  special  appropriation. 

In  1888,  when  the  United  States  began  to  improve  the  channel 
through  Bogue  Sound  from  Beaufort  to  Swansboro,  there  were  several 
shoals  aggregating  upwards  of  4J  miles  in  length,  over  which  not  more 
than  18  inches  could  be  carried  at  low  water;  elsewhere  the  channel 
was  not  less  than  3  feet  deep. 

The  project  of  1886  is  to  dredge  a  channel  100  feet  wide  and  3  feet 
deep  at  mean  low  water  through  the  shoals  at  an  estimated  cost  of 
$50,000. 

To  June  30, 1891,  $19,504.81  had  been  expended  upon  this  work. 

At  that  date  a  channel  40  to  60  feet  wide  and  3  to  4  feet  deep  at  low 
water  had  been  dredged  an  aggregate  length  of  15,529  feet,  leaving 
8,588  feet  still  to  be  dredged. 

With  the  amount  applied  during  the  fiscal  year  endiug  June  30, 
1892,  33,005.06  cubic  yards  of  material  in  the  aggregate  has  been 
dredged  from  the  channel  in  prolonging  a  cut  40  feet  wide,  3  to  4  feet 
deep,  4,840  feet  through  Sanders  Creek  Shoal  j  in  prolonging  the  cut 
50  feet  wide  and  5  feet  deep,  458  feet  through  Sally  Bells  Shoal,  and 
widening  it  to  100  feet  through  its  entire  length  of  938  feet,  and  in 
dredging  a  cut  2.800  feet  long,  40  feet  wide,  and  3  to  4  feet  deep  at 
mean  low  water  tnrough  the  shoal  at  Broad  Creek,  thus  completing  a 
channel  not  less  than  40  feet  wide  and  3  feet  deep  at  mean  low  water 
through  all  the  shoals  between  Beaufort  and  Swansboro. 

July  1, 1891,  balance  unexpended $10,967.39 

June  30, 18^,  amonnt  expended  during  iiscul  year 9^  056. 29 

July  1,  1892,  balance  unexpended 1, 911. 10 

July  1,  1892,  outstanding liabiUties 1,862.84 

July  1,  1892,  balance  available 48.  ^h 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 048. 26 

(  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(Sec  Appendix  Jj  13.) 
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14.  Inland  water  way  between  New  River  and  Swansboroy  North  Car- 
olina. — ^When  the  first  appropriation  was  made,  September  19, 1890,  for 
its  improvement,  the  crooked  and  intricate  bayou  which  this  water  way 
follows,  22  miles  through  the  marshes  between  the  mainland  and  outly- 
ing sand  banks,-had,  at  low.  water,  a  minimum  depth  of  about  6  inches 
upon  the  shoals  or  "divides"  where  the  tides  meet  between  the  four 
inlets  to  it  from  the  ocean  and  varied  from  12  to  1,000  feet  in  width. 

The  project  of  1889  is  to  dredge  a  channel  40  feet  mde  and  4  feet 
deep  at  high  water  through  the  shoals  at  a  cost,  estimated  in  1891,  at 
^2,000. 

To  June  30, 1891,  $509.76  had  been  spent  in  surveying  the  shoals. 
At  that  date  the  work  of  improvement  had  not  been  commenced. 

During  the  fiscal  year  ending  June  30, 1892,  no  work  has  been  done, 
because  the  Wrightsville  and  Onslow  Navigation  Company  claims  to 
control  the  water  way  under  an  act  of  the  State  of  North  Carolina  of 
February  13, 1889.  (See  House  Ex.  Doc.  No.  26,  Fifty-second  Congress, 
fii'st  session  J  reprinted  in  Appendix  L  14.)    , 

July  1, 1891,  balanoe  unexpended $4,516.00 

June  30,  I89i2,  amount  expended  during  fiscal  year 133. 75 

July  Ij  1892,  balance  unexpended 4,382.25 

i  Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  14.) 

15.  New  River y  North  Carolina. — In  1886,  when  the  United  States  be 
gan  to  improve  it,  there  was  a  long  and  tortuons  channel  50  feet  wide 
and  3  feet  deep  at  low  water  through  extensive  marshes  and  beds  of 
oyster  rock  just  within  the  inlet  from  the  ocean.  From  the  marshes  up 
23  miles  its  navigation  -was  unimpeded  for  vessels  of  6  feet  draft,  and 
there  was  a  depth  of  about  4  feet  at  mean  low  water  through  the  chan- 
nel on  the  ocean  bar. 

The  project,  matured  in  1885,  is  to  dredge  a  straight  channel  150  feet 
wide  and  4  feet  deep  at  mean  low  water  1,210  feet  long  through  Wrights 
Island,  and  5,710  feet  long  through  Cedar  Bush  Marsh,  and  avoid  the 
crooked  and  tortuous  natural  channel  through  the  marshes  and  beds  of 
oyster  rock,  at  an  estimated  cost  of  $40,000. 

To  June  30, 1891,  $19,688.03  had  been  expended  upon  this  work. 

At  that  date  a  straight  channel  had  been  dredged  tlirough  Cedar 
Bush  Marsh  5,800  feet  long,  40  feet  wide  at  bottom  and  4  feet  deep, 
excepting  at  the  lower  end.  where  its  depth  was  3.1  feet,  and  1,210  feet 
long  through  Wrights  Island  to  the  depth  of  4  feet  at  mean  low  water, 
and  variable  widths  of  90, 100,  and  120  feet. 

To  June  30, 1892,  no  further  dredging  has  been  done,  and  the  cut  at 
Cedar  Bush  Marsh  has  shoaled  at  each  end  so  that  it  can  be  used  only 
by  vessels  of  very  light  draft. 

Jnly  1,  1891,  balance  unexpended $8,343.04 

June  30;  1892^  amount  expended  during  fiscal  year 121. 19 

Jnlyl,  1892,  balance  unexpended 8,221.85 

July  1, 1892,  outstanding  liabilities $2.00 

Jnly  1, 1892,  amount  covered  by  uncompleted  contracts 6, 500. 00 

6,502.00 

July  1, 1892,  balance  available 1,719.85 

Amount  appropriated  by  act  approved  July  13,1892 5,000.00 

Amoont  avuiUble  for  fiscal  yefu:  euOiug  Junt)  30,  W^ 6, 719. 85 
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C  Amount  (estimated)  required  for  completion  of  existing  project $7, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  16.) 

16.  North  East  (Cape  Fear)  River j  North  Carolina. — ^When  the  United 
States  began  to  improve  it  in  1890  it  was  easily  navigable  from  it« 
mouth  up  48  miles  to  Bannerman's  Bridge,  and  its  channel  depth  was 
not  less  than  6  feet  at  low  water;  for  the  next  40  miles  to Hallsville  its 
depth  was  about  3  feet  at  ordinary  stages,  and  13  miles  farther  to 
Komegay's  Bridge  its  depth  and  width  were  suited  only  to  pole  boats 
and  rafts;  everywhere  above  Bannerman's  Bridge  it  was  badly  ob- 
structed by  snags  and  by  overhanging  and  fallen  trees,  so  as  to  com- 
pletely block  navigation  at  all  ordinary  stages  of  water. 

The  prorject  of  1889  is  to  clear  the  channel  to  its  natural  depth  and 
to  good  width  for  small  light-draft  steamers  up  to  Hallsville,  and  for 
pole  boats  to  Kornegay's  Bridge,  at  an  estimated  cost  of  $30,000. 

To  June  30, 1891,  $3,173,60  had  been  expended  upon  this  work. 

At  that  date  the  channel  to  its  natural  depth  and  a  width  of  40  feet 
had  been  cleared  merely  of  the  worst  obstructions  to  a  high-water  navi- 
gation from  Bannerman^s  Bridge  up  31J  miles  to  Chinquapin. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
33  logs  and  snags  and  parts  of  an  old  steamboat,  scow,  and  boiler  were 
taken  from  the  channel  near  the  mouth,  and  gauge  observations  kept 
at  seven  points. 

July  1, 1891,  balance  unexpended $1,866.40 

June  30, 1892,  amount  expended  during  fiscal  year 674. 61 

July  1, 1892,  balance  unexpended 1,191.79 

July  1,  1892,  outstanding  liabilities 35.50 

July  1, 1892,  balance  available 1,156.29 

Amount  appropriated  by  act  approved  July  13, 1892, 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 156. 29 

(  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  16.) 

17.  Black  River y  North  Carolina. — When  the  United  .States  began  to 
improve  it  in  1887  the  channel,  from  the  mouth  24  miles  to  Point  Cas- 
well, was  fairly  cleared,  and  not  less  than  4  feet  deep  at  low  summer 
stage,  and  was  roughly  cleared  62  miles  farther  to  Lisbon,  with  a  least 
channel  depth  of  2  J  feet  at  low  stage  in  the  10  miles  from  Point  Caswell 
to  Haws  Narrows;  thence  52  miles  to  Lisbon  the  depth  at  low  summer 
stage  was  18  inches  to  3  feet  on  the  shoals,  and  10  to  12  feet  in  the  pools. 

The  project  of  1885  is  to  apply  at  least  $10,000  to  removing  logs, 
snags,  and  overhanging  trees  from  the  bed  and  banks,  and  rounding 
oft*  a  few  of  the  sharpest  bends  from  its  confluence  with  the  Cape  Fear 
Biver  up  86  miles  to  Lisbon. 

To  June  30, 1891,  $2,997.40  had  been  expended  upon  this  work. 

At  that  date  navigation  was  unobstructed  from  the  mouth  34  miles  to 
Haws  Narrows,  excepting  a  few  trees  in  the  channel  and  leaning  from 
the  banks  in  the  6  miles  next  below  Point  Caswell,  and  between  it  and 
Haws  Narrows,  through  which  shoals  of  sand,  formed  by  logs,  reduced 
the  depth  to  18  inches.   In  the  next  14  miles  to  South  Biver  Narrows 
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navigation  was  not  obstructed,  but  thence  34  miles  to  Lisbon  was  badly 
obstructed  by  snags,  logs,  stumps,  and  overhanging  trees. 

Excepting  the  appropriation  by  act  of  July  13,  1892,  the  $3,000  ap- 
propriated August  5, 1886,  is  the  only  appropriation  made  for  this  im- 
provement, and  no  "work  has  been  done  upon  the  river  since  Septem- 
ber, 1889. 

July  1, 1891,  balance  unexpended |5. 93 

Jnne^,  18S^,  amount  expended  during  fiscal  year 5.93 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

(See  Appendix  L 17.) 

18.  Cape  Fear  River  J  North  Carolina,  above  Wilmington. —When  the 
United  States  be^n  to  improve  it  in  1882  the  depth  of  water  was 
always  ample  iand  navigation  unimpeded  by  shoals  from  Wilmington 
49  mOes  up  to  Hungry  Neck;  thence  66  miles  to  Fayette ville  there  were 
many  shoals  on  wWch  the  water  was  not  more  than  12  to  14  inches 
deep  during  the  low  stage;  from  Indian  Wells  Landing,  37  miles  above 
Wilmington,  78  miles  to  Fayette  ville  the  river  was  badly  obstructed  by 
snags,  logs,  and  overhanging  trees. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  secure  at  all 
times  of  the  year  a  depth  of  4  feet  from  Wilmington  73  miles  to  Eliza- 
bethtown,  and  of  3  feet  thence  42  miles  to  Fayette\ille,  by  removing 
snags  and  rock  from  the  bed  and  overhanging  trees  from  the  banks,  by 
contracting  the  channel  by  jetties  on  the  shoals,  and  by  a  little  dredging 
at  a  bar  of  clay,  at  an  estimated  cost  of  $472,700. 

To  June  30,  1891,  $94,350.43  had  been  expended  upon  this  work. 

At  that  date  a  channel  100  feet  wide  was  fairly  cleared  from  Wil- 
mington 73  miles  to  Elizabethtown,  and  80  feet  wide  42  miles  farther 
to  Fayetteville.  The  least  channel  depth  during  the  entire  year  was 
4  feet  from  Wilmington  46  miles  to  Kellys  Cove,  3  feet  thence  27  miles 
to  Elizabethtown,  and  2  feet  42  miles  farther  to  Fayetteville. 

With  the  amount,  $5,520.93,  applied  (iTuring  the  fiscal  year  ending 
June  30, 1892,  the  worst  snags  were  taken  from  the  channel  in  the  22 
miles  next  below  and  26  miles  next  above  Elizabethtown;  793  linear 
feet  of  brush  and  stone  jetties  were  built  in  the  12J^  miles  next  Delow 
Fayetteville;  the  shoal  at  Elizabethtown  was  surveyed  and  the  con- 
struction of  jetties  upon  it  conmienced. 

July  1, 1891,  balance  unexpended $10,070.92 

June  30, 1892,  amount  expended  during  liscal  year 5, 520. 93 

July  1,  Iz^,  balance  unexpended 4, 549. 99 

Julyl,  1892,  outstanding  liabilities 530.30 

July  1, 1892,  balance  available 4,019.69 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 19, 019. 69 

i  Amount  (estimated)  required  for  completion  of  existing  project 158, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  18.) 

19.  Cape  Fear  River ,  North  Carolina^  at*and  heloxo  Wilmington. — ^The 
United  States  began  to  improve  the  river  between  the  bar  and  Wil- 
mington in  1829  and  the  channel  on  the  bar  in  1853.  In  1829  the  river 
was  so  obstructed  that  vessels  drawing  more  than  10  feet  were  obliged 
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to  anchor  14  miles  below  Wilmington  and  discharge  a  part  of  their  car- 
goes into  lighters.  In  1853,  at  low  water  on  the  bar,  the  least  mid- 
channel  depth  was  7  feet  in  the  western  channel,  7J  feet  in  the  eastern 
channel,  and  8  feet  at  Few  Inlet,  7  miles  above  thcT mouth. 

The  original  project  of  1827  w^as  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
and  by  diverting  into  it  water  from  Brunswick  River  and  from  Fishing 
and  Rodmans  creek.  ' 

The  project  of  1853  was  to  straighten  and  deepen  the  channel  on  the 
bar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting  water 
through  it  from  Kew  Inlet,  by  building  a' jetty  at  Federal  Point,  and  by 
closing  two  small  breaches  in  Zekes  Island. 

The  project  of  1870  was  to  deepen  the  bar  chaiyiel  by  closing  the 
breaches  between  Smiths  and  Zekes  islands,  with  the  ultimate  closure 
of  Few  Inlet  in  view. 

The  project  of  1873,  to  deepen  the  channel  through  the  bar,  added  to 
that  of  1870,  to  dredge  in  the  Baldhead  (eastern)  Channel,  to  extend 
across  Zekes  Island  and  beyond  it  into  the  river,  the  dam  then  being 
built  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  New  Inlet,  commencing  with  the  building  of  a  jetty  from  Federal 
Point. 

The  project  of  1874  was  "  to  get  12  feet  at  low  wat^r  as  high  as  the 
city  of  Wilmington"  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  Shoal  below  New  Inlet  and  through  three  otlier  shoals  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  2f  miles  in  length  through 
Horseshoe  Shoal,  and  through  eight  other  shoals  above  it,  270  feet 
wide  and  16  feet  deep  at  mean  low  water  from  deep  water  at  Smith- 
ville  (Southport)  to  Wilmington. 

The  project  of  1891  was  to  secure  a  channel  20  feet  deep  from  Wil- 
mington to  the  bar,  by  dredging  a  cut  270  feet  wide  and  20  feet  deep  at 
mean  low  water  an  aggregate  length  of  17.2  miles  through  ten  shoals, 
and  to  increase  the  depth  in  the  channel  on  the  bar  to  20  feet  at  mean 
low  water,  and  secure  it  by  the  possible  construction  of  stone  jetties  at 
an  estimated  aggregate  cost  of  $1,800,000. 

The  present  project,  of  June  9, 1892,  is  to  obtain  with  the  United 
States  suction  dredge  Woodbury  as  great  a  depth  as  practicable,  not  to 
exceed  18  feet  at  mean  low  water,  in  the  channel  on  the  bar,  and  to  dredge 
a  channel  18  feet  deep  at  mean  low  water  through  the  shoals,  thence  to 
Wilmington,  and  as  wide  as  the  funds  available  in  the  next  two  year 
will  permit,  it  being  left  to  the  experience  of  the  next  few  years  to 
decide  whether  it  be  necessary  or  expedient  to  work  for  a  greater  depth. 

To  June  30, 1891,  $2,519,035.46  had  been  expended  upon  this  work. 

At  that  date  New  Inlet  had  been  closed  and  a  continuous  stone  dam 
3.3  miles  in  length  had  btien  conn)leted,  extending  across  the  inlet, 
Zekes  Island,  and  the  breaches  between  Zekes  and  Smiths  islands; 
crossing  the  bar,  there  was  a  tortuous  channel  having  a  minimum  depth 
of  17  feet  at  mean  low  water;  thence  there  was  a  channel  16  feet  deep 
at  mean  low  water  and  233  to  270  feet  wide  through  all  the  shoals  to 
Wilmington;  at  the  shoal  at  Wilmington  a  cut  2,100  feet  in  length  had 
been  dredged  to  the  width  of  270  feet  and  depth  of  20  feet  at  mean  low 
water. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
a  cliannel  has  been  completed  20  feet  deep  at  mean  low  water,  270  feet 
wide  and  3^200  in  length,  through  Wilmington  Shoal;  to  the  same  depth, 
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148  feet  wide  and  9,800  feet  long,  tliroiigli  Alligator  Creek  Shoal,  and 
37  to  74  feet  wide  and  7,700  feet  long  through  Brunswick  Eiver  Shoal; 
and  a  channel  40  to  80  feet  wide  and  18  feet  deep  at  mean  low  water 
has  been  dredged,  where  shoaling  had  occurred,  1,649  feet  long  at  New 
Snows  Marsh  Channel.  The  United  States  suction  dredge  Woodbury  has 
also  dredged  87,915  cubic  yards  of  material  from  the  Channel  on  tjie 
bar  and  redredged  62,730  cubic  yards  from  New  Snows  Marsh  Channel. 
June  30, 1892,  the  channel  across  the  bar  is  somewhat  straighter  than 
one  year  a^o  and  has  a  minimum  depth  of  17  feet  at  mean  low  water; 
thence  to  Wilmington  the  channel  is  16  fe«t  deep  at  mean  low  water 
through  all  the  shoals  excepting  Liiliput  Shoal,  where  for  a  distance  of 
300  feet  the  minimum  depth  is  15  feet.  The  16-foot  channel  is  ^70  feet 
wide,  excepting  at  Snows  Marsh,  where  it  is  diminished  by  shoaling  to 
a  width  of  about  40  feet. 

July  1, 1891,  balance  unexpended $128,112.62 

June  30^  18^,  amount  expended  during  fiscal  year .^ 91, 762. 39 

July  1,  1892,  balance  unexpended 36,350.23 

Jnly  1,  1892,  outstanding  liabilities $19,950.52 

July  1, 1892,  amount  covered  by  uncompleted  contracts 764. 64 

20,715.16 

July  1,  1892,  balance  available 15,635.07 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 215, 635. 07 

r  Amount  (estimated)  required  for  completion  of  existing  project 101, 392. 00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  19.) 

<2i9.  Lockwoods  Folly  Ri/ver^North  Carolina, — ^When  the  United  States 
began  this  improvement,  in  1892,  the  depth  at  low  water  was  6 J  feet  in 
the  shifting  channel  on  its  ocean  bar,  within  which  the  depth  was  5  to 
12  feet  for  1 J  miles  to  an  expanse  of  mnd  flats  and  beds  of  oyster  rock, 
over  which  for  1^  miles  the  river  flowed  with  a  width  of  one-fonrth  to 
three-fonrthsof  a  mile,  and  a  depth  of  less  than  1  foot  at  mean  low  water. 
A  little  abovethese  flats  was  a  shoal  300  feet  long,  upon  which  at  mean 
low  water  the  depth  was  3 J  feet;  thence  to  Lockwoods  Folly  Bridge,  25 
miles  above  the  month,  it  was  nowhere  less  than  5  feet  and  the  width 
70  to  200  feet. 

The  project  of  1887  is  to  dredge  a  channel  100  feet  wide  and  7  feet 
deep  at  low  water  throngh  tlie  mnd  flats  and  beds  of  oyster  rock  and 
the  shoal  above,  at  a  cost  estimated  in  1892  at  $00,000. 

To  June  30, 1891,  $19.81  had  been  expended. 

At  that  date  the  bar  had  been  surveyed,  but  dredging  had  not  been 
commenced. 

With  the  amount,  $4,944.51,  applied  during  the  fiscal  year  ending 
June  30, 1892,  a  cut  40  feet  wide  and  5  feet  deep  at  mean  low  water  was 
dredged  2,530  feet  in  length,  about  one-third  of  the  distance  through 
the  mud  flats  and  beds  of  oyster  rock. 

July  1, 1891,  balance  unexpended $4,980.19 

June  30y  1892,  amount  expended  during  fiscal  year 4,944.51 

Jnly  1, 1892y balance  unexpended 35.68 

Amount  appropriated  by  act  approved  July  13,  1892 3,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 035. 68 
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C  Amount  (estimated  in  1887)  required  for  completion  of  existing  project.  $32, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  nrer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  20.) 

^i.  YadMn  River ^  North  Carolina, — Its  improvement  is  restricted  to 
a  section  33  miles  in  length,  below  and  between  which  and  its  lower 
part,  called  the  Great  Pedee,  which  is  navigable  from  tide  water  to  near 
the  southern  boundary  of  the  State,  there  intervenes  a  section  of  the 
river  111  miles  in  length  containing  many  shoals,  rapids,  and  falls 
which  entirely  preclude  any  attempt  to  make  it  navigable. 

When  the  United  States  commenced  to  improve  the  section  64J  miles 
long  frgm  the  railroad  bridge  near  Salisbury  to  the  foot  of  Bean  Shoal, 
its  navigation  was  completely  obstructed  by  rock  ledges,  fishing  and 
miQdams,  and  numerous  shoals,  with  a  greatest  depth  of  1  foot  at 
ordinary  low  water  on  some  of  its  shoals  and  ledges.  The  estimated 
cost  of  the  improvement  was  $400,000. 

The  project  of  1879  was  to  secure  a  minimum  depth  of  2J  feet  at 
ordinary  stages  nine  months  annually  throughout  the  64^  miles. 

The  present  project,  of  1887,  is  to  secure  this  depth  for  a  distance  of 
33J  miles  only,  next  above  the  railroad  bridge  at  Salisbury,  at  an  esti- 
mated cost  of  $107,000. 

To  June  30, 1891,  $98,971.45  had  been  expended  upon  this  work.  At 
that  date  it  had  a  channel  40  to  70  feet  wide,  2^  feet  deep,  alxiut  eight 
months  annually,  navigated  only  by  flat  and  pole  boats. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
392  linear  feet  of  dams  has  been  buUt  and  216  cubic  yards  of  stone 
raised  from  the  channel. 

Julyl,  1891,  balance  unexpended $3,460.20 

June  SiO,  1S92,  amount  expended  during  fiscal  year 3, 004. 38 

Julyl,  1892,  balance  unexpended 465.82 

Julyl,  1892,  outstanding  liabilities 57.25 

Julyl,  1892,  balance  available :. 398.57 

Amount  appropriated  by  act  approved  July  13, 1892 '6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 398. 57 

(See  Appendix  L  21.) 

J3Z  Harbor  at  Georgetown^  South  Carolina. — ^This  harbor  is  that  part 
of  the.Sampit  Eiver  immediately  witliin  the  bar  at  its  mouth  near  the 
head  of  Winyaw  Bay. 

When  the  United  States  began  to  improve  it  in  1884,  there  was  in 
the  channel  on  the  ocean  bar  at  the  mouth  of  the  bay  at  low  water, 
about  8f  feet  and  about  12  feet  at  high  water,  thence  up  the  bay  there 
was  a  depth  of  13  feet  to  the  bar  at  the  mouth  of  the  Sampit,  ux>on 
which  there  was  only  9  feet  at  ordinary  low  water. 

The  project  of  1881  is  to  dredge  a  channel  200  feet  wide  to  the  depth 
of  12  feet  at  ordinary  low  water  through  this  shoal  or  bar  to  permit 
vessels  to  reach  the  wharves  at  Georgetown. 

To  June  30, 1891,  $23,935.73  had  been  expended  upon  this  work. 

At  that  date  a  channel  12  feetdeep  had  been  dredged  entirely  through 
the  shoal  with  a  minimum  width  of  80  feet,  and  for  a  part  of  its  length 
of  100  feet. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
the  minimum  width  of  the  12-foot  channel  has  been  increased  to  130 
ieet. 
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July  1, 1891,  balance  unexpended $8,564.27 

June  30, 18^,  amonnt  expended  during  fiscal  year 8,189.39 

July  1, 1892,  balance  unexpended... 374.88 

July  1,1892,  outstanding  liabilities.. : 16.00 

July  1,1892,  balance  available 358.88 

Amount  appropriated  by  act  approved  July  13,  1892 12, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1893 12, 358. 88 

(See  Appendix  L  22.) 

23.  Winyaw  Bay,  South  Carolina. — ^When  the  United  States  began 
to  improve  it  in  1890,  there  was  at  mean  low  water  in  the  main  (south- 
erly) channel  on  its  ocean  bar  7  to  9  feet,  and  in  the  Bottle  (easterly) 
Channel  6  to  8  feet  of  water,  both  channels  being  changeable;  thence 
12  miles  to  the  head  of  the  bay  vessels  could  draw  12  feet  at  lowest 
tides. 

The  project  of  1885,  as  approved  by  the  Board  of  Engineer  officers 
in  1888,  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  the  depth 
of  water  in  BottFe  Channel  to  about  15  feet  at  mean  low  water  by  build- 
ing to  the  height  of  6  feet  above  that  plane  a  jetty  from  Iforth  Island 
10,700  feet  long,  and  a  jetty  from  South  Island  17,500  feet  long  across 
the  main  channel  to  the  15-foot  curve,  at  a  total  estimated  cost  of 
«2,500,000. 

To  prevent  the  overflow  to  the  depth  of  about  1  foot  at  mean  high  • 
water  of  a  wide  expanseof  marsh  on  the  southerly  side  of  the  entrance 
to  the  bay,  ensuing  from  the  degradation  of  about  3  miles  of  beach,  and 
hnrtfrd  changes  of  the  tid^  regimen  of  the  bay,  a  dike  12,000  feet  in 
length  is  to  be  built,  at  an  estimated  cost  of  $35,280,  by  authority  from 
the  Chief  of  Engineers  of  May  10, 1892. 

To  June  30, 1891,  $32,836.88  had  been  expended  upon  this  work. 

At  that  date  the  necessaiy  plant  had  been  installed,  and  the  north 
jetty  and  its  two  branches  built  to  the  Aiean  water  line. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1892, 
the  north  jetty  has  been  built  to  a  distance  of  2,090  feet  from  the  mean 
water  line  to  a  height  of  about  IS  inches  above  mean  low  water,  but 
not  far  enough  to  have  any  perceptible  effect  upon  the  channel  on  the 
bar;  and  871  tons  of  stone  have  been  placed  on  the  jetty  and  its 
branches  on  shore. 

July  1, 1891,  balance  unexpended $191, 758. 81 

June  30, 189^2,  amount  expended  daring  fiscal  year 125, 633. 42 

July  1,  1892,  balance  unexpended 66,125.39 

July  1,1892,  outstanding  liabilities $34,  .351. 18 

July  1,  1892,  amount  covered  by  uncompleted  contracts 16, 242. 20 

50,593.38 

'  July  1, 1892,  balance  available 15,532.01 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 115, 532. 01 

r  Amount  (estimated)  required  for  completion  of  existing  project 2, 181, 250. 00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  23.) 

24.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gatian* — ^The  wreck  of  an  old  schooner  opposite  Swan  Point  in  Pamlico 
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Eiverj  North  Carolina,  reported  in  March,  1891,  as  obstructing  and  en- 
dangering navigation,  was  blown  up  and  removed  in  August,  1891. 
(See  Appendix  L  24.) 

IMPRQVEMENT  OF  LUMBER  AND  WACOAMAW  RIVERS,  NORTH  cIbO- 
LINA  AND  SOUTH  CAROLINA,  AND  OF  CERT  A  IN,  RIVERS  AND  HAR- 
BORS IN  SOUTH  CAROLINA. 

Officer  in  charge.  Capt.  Pre<leric  V.  Abbot,  Corps  of  Engineers; 
Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

1,  Wdccamaio  River  to  Waeeamuw  LakCj  North  Carolina  and  South 
Carolina. — In  1880  this  river  was  navigable  for  boats  of  12  feet  draft  at 
all  stages  of  water  from  Georgetown  23  miles  to  Bull  Creek,  and  at 
high  .water  4  miles  farther  to  Buck's  lower  mills;  thence  for  boats  of  7 
feet  draft  at  high  water  22  miles  farther  to  Conway;  thence  it  possessed 
an  obstructed  channel  for  boats  of  3  feet  draft  at  ordinary  winter  water 
68  miles  to  Eeeves  Ferry;  thence  an  obstructed  channel  with  3  feet 
depth  at  high  water  30  miles  to  Lake  Waccamaw. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
and  80  feet  bottom  width  from  the  mouth  of  the  river  to  Conway; 
thence  a  cleared  channel  to  Lake  Waccamaw.  The  estimated  cost  is 
$138,400. 

The  work  of  the  year  has  been  snagging.  Up  to  June  30,  1892. 
$77,900  has  been  spent,  giving  a  thoroughly  cleared  channel  witk  100 
feet  least  width,  7  feet  deep  at  low  water  as  far  as  Conway,  and  40  feet 
width  and  3  feet  deep  68  miles  above  Conway. 

The  commerce  of  the  past  year  passing  over  this  river  amounts  to 
83,103  tons. 

July  1, 1891,  balance  unexpended I $4,199.54 

June  30;  1892;  amount  expended  during  Hacal  year 4, 199. 54 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

(  Amount  (estinlated)  required  for  completion  of  existing  project 50, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  1.) 

JS.  Lumber  River ^  North  Carolina  and  South  Carolina. — The  river  -was 
obstructed  by  logs,  snags,  and  overhanging  trees,  and  in  places  by  sand 
bars.  It  was  crossed  by  a  number  of  bridges  without  draws.  The 
project  contemplates  the  removal  of  snags,  logs,  overhanging  tree^, 
et-c.,  for  70  miles  below  Lumberton,  at  an  estimated  cost  of  ¥35,000. 
The  work  of  the  year  has  been  snagging.  The  bridges  have  been  pro- 
vided with  draw  spans  or  discontinued.  The  commerce  of  the  year 
amounts  to  6,800  tons.    Total  expenditures  to  June  30, 1892,  $9,503.38. 

July  1, 1891,  balance  unexpended $4,356.94 

J  line  30, 1892,  amount  expended  during  liscal  year 3, 860. 32 

July  1, 1892,  balance  unexpended 496. 63 

July  1, 1892,  outstanding  liabilities 46.00 

July  1,1892,  balance  available 461.62 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 451. 62 

(  Amount  (estimated)  required  for  completion  of  existing  project 20^  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  2.)  r^  T 
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3.  Little  Pedee  River,  South  Carolina. — This  river  was  mncli  ob- 
stracted  by  snags  and  overhanging  trees,  and  in  places  was  subdivided 
into  several  branches.  The  project  contemplates  providing  for  steam- 
boat navigation  to  Lumber  Kiver  and  pole-boat  navigation  to  Little 
Rock.  The  estimated  cost  is  $50,000.  The  work  of  the  year  has  been 
snagging.  This  year's  commerce  amounts  to  7,116  tons.  Total  expend- 
itures to  June  30, 1892,  $9,692.88. 

July  1, 1891, balance  unexpended $2,861.59 

June  30,  1892,  amount  exi>tfnded  duri  us  fiscal  year 2, 554. 47 

July  1, 1892,  balance  nnexponded - 307. 12 

July  1,  1892,  outstanding  liabilities 40.00 

July  1,1892,  balance  avaUable 267.12 

Amount  appropriated  by  act  approved  J  uly  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 267. 12 

i  Amonni  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  3.) 

4.  Great  Pedee  River,  South  Carolina. — ^The  river  was  dangerously 
obstructed  by  snags  and  logs.  The  project  provides  for  thoroughly 
cleared  9-foot  navigation  52  miles  to  Smith  Mills,  and  S^-foot  naviga- 
tion to  Oheraw,  172  miles  above  the  mouth,  at  all  stages  of  water,  at  an 
estimated  cost  of  $117,000.  The  work  of  the  year  has  been  snagging. 
This  year's  commerce  amounts  to  92,471  tons.  Total  expenditures  to 
June  30, 1892,  $75,642.61. 

July  1, 1891,  balance  unexpended $9,460.98 

June  3D,  18^2,  amount  expended  during  fiscal  year 5, 603. 59 

July  1,  1892,  balance  unexpended 3,857.39 

July  1,  1892,  outBtanding  liabilities 610.32 

July  1, 1892,  balance  avaUable 3,247.07 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 13, 247. 07 

i  Amount  (estimated)  required  for  completion  of  existing  project 27, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

5.  Clark  River,  South  Carolina. — ^This  river  forms  the  southern  mouth 
of  Lynch  Eiver.  Its  ui^per  end  was  entirely  choked  by  driftwood  and 
fallen  trees.  The  project  provides  for  closini?  the  northern  mouth  of 
Lynch  River  and  snagging  Clark  River.  The  estimate  cost  is  $7,500. 
The  work  of  the  year  has  be^n  snagging.  This  year's  commerce 
amounts  to  6,586  tons.    Total  expenditures  to  June  30, 1892,  $5,000. 

July  1, 1891,  balance  unexpended $2,261.68 

June  30, 189^,  amount  expended  during  fiscal  year 2,261.68 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

(See  Apx>endix  M  5.) 

6.  Mingo  Creek,  South  Carolina. — ^This  stream  was  much  obstructed 
by  snags  and  overhanging  trees.  The  project  provides  for  removing 
obstractions  from  the  mouth  to  Williams  Landing  for  steamboat  navi- 
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gation  and  above  for  pole-boat  navigation.  The  estimated  cost  is 
$17,000.  The  work  of  the  year  has  been  snagging.  This  year's  com- 
merce amounts  to  65,280  tons.  Total  expenditures  to  June  30,  1892, 
$9,484.87. 

July  L 1891,  balance  unexpended $3,077.67 

June  30, 1892,  amount  expended  duriug  fiscal  year 2, 562. 54 

July  1, 1892,  balance  unexpended 515.13 

July  1, 1892,  outstanding  liabilities * 69.00 

July  1, 1892,  balance  available 446,13 

Amount  appropriated  by  act  approved  July  13, 1892 .' . . .      3, 000. 00 

Amount  available  for  fiscal  year  ending  June  36, 1893 3, 446. 13 

(  Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  6.) 

7.  Santee  Biver^  South  Carolina. — ^This  river, was  obstructed  by 
sunken  logs  and  snags.  The  bar  was  narrow,  crooked,  and  shifting, 
with  only  about  4  feet  depth  at  low  tide.  The  project  provides  for 
leaving  the  Mosquito  Creek  Canal,  which  has  been  completed  for  about 
$100,000  as  a  lumber  route,  and  for  a  new  cut  between  Estherville  and 
Minim  Creek  at  an  estimated  cost  of  $250,000,  and  for  completely 
snagging  the  Santee  Eiver  itself  at  a  cost  of  $100,000.  During  the 
past  year  the  flood  gate  in  the  Mosquito  Creek  Canal  was  completed. 
Dredging  on  the  new  canal  continued,  and  the  rice  drainage  injured  by 
this  cut  has  been  restored,  as  required  by  the  right  of  way.  Up  to 
June  30, 1892,  $113,340.51  has  been  spent  in  giving  a  passage  30  feet 
wide  and  5  feet  deep  at  high  water  from  Santee  Eiver  to  Winyah  Bay, 
in  building  a  drawbridge  over  Mosquito  Creek,  and  in  replacing  dam- 
aged rice  drainage.    This  year's  commerce  amounts  to  110,523  tons. 

July  1, 1891,  balance  unexpended $26, 890. 88 

June  30, 1892,  amount  expended  during  fiscal  year 10, 481-  39  . 

July  1, 1892,  balance  unexpended 16,409.49 

July  1, 1892,  outstanding  liabilities 1,115.02 

July  1,1892,  balance  available 15,294.47 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 45, 294. 47 

C  Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  7.) 

8.  Wateree  River,  South  Carolina. — This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth  67  miles  to  Camden.  It  was  much 
obstructed  by  snags  and  by  two  railroad  bridges  without  draws.  The 
project  provides  for  4-foot  steamboat  navigation  to  Camden.  Total 
expenditures  to  June  30, 1892,  $53,177.23. 

The  appropriation  of  September  19, 1890,  completes  the  original  esti- 
mated cost,  and  for  this  sum  the  river  has  been  put  into  a  satisfactory 
condition.  The  engineer  in  charge  reports  that  an  annual  appropria- 
tion of  $6,500  is  needed  for  maintenance.  This  year's  commerce 
amounts  to  2,244  tons. 


Digitized  by 


Google 


\ 


RIVEB  AND   HARBOR   IMPROVEMENTS.  173 

July  1,  1891,  balance  nnexpended $13,640.39 

June  90,  1892,  amouDt  expended  during  fiscal  year 6,817.62 

Julj  1,1892,  balance  unexpended 6,822.77 

Jnly  1,  1892,  oatetanding  liabilities 462.64 

July  1,1892,  balance  available 6,360.13 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 . . .  .* 8, 860. 13 

(See  Api>endix  M  8.) 

9.  Cangaree  River ^  South  Carolina. — This  river  had  a  low-water  depth 
of  from  3  to  4  feet  from  its  moath  48  miles  to  the  railroad  bridge  at 
Ck>]iimbia,  thence  1  foot  low- water  depth  2  miles  farther.  The  lower  47 
miles  from  Granby  to  the  mouth  was  blocked  by  snags,  and  a  railroad 
bridge  without  a  draw.  The  3  miles  above  Granby  was  impassable, 
being  rapids.  The  project  provides  for  4- foot  navigation  below  Granby 
and  a  cleared  channel  through  the  rapids  above.  The  work  of  the  year 
has  been  snagging.  Twenty  thousand  dollars  har  been  spent  to  June 
30, 18®2,  giving  4-foot  navigation  to  Granby.  This  year's  commerce 
amoonts  to  3^686  tons. 

July  1, 1891y balance  unexpended $2,575.19 

June  3N),  1892, amount  expended  daring  fiscal  year 1 2,575.19 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.  harbor  acts  of  1866  and  1867.  ^ 

(See  Appendix  M  9.) 

10.  Charleston  Harbor j  South  Carolina. — ^Thework  in  progress  since 
1878  comprises  two  jetties  of  riprap  with  a  mattress  hearting  wherever 
deemed  advantageons,  resting  upon  a  mattress  of  logs  and  brush.  The 
jetties  spring  from  Sullivan  and  Morris  islands  and  converge  on  curves 
so  as  to  cross  the  bar  on  parallel  lines  about  2,900  feet  apart.  They 
.are  to  establish  and  maintain  a  channel  across  the  bar  not  less  than  21 
feet  deep  at  low  water,  where  heretofore  the  low- water  depth  has  not 
exceeded  12  feet.  Estimated  cost  for  jetties  up  to  low  water  $4,380,500 ; 
up  to  3  feet  above  mean  low  water  $5,334,500,  Work  continued  under 
the  contracts  of  Jacob  Friday,  and  by  hired  labor.  The  contractor 
deposited  54, 686  tons  of  stone  at  a  cost  to  the  United  States  of 
$114,990.89:  by  hired  labor  53,641  tons  of  stone  were  deposited  at  a 
cost  to  the  United  States  of  $91,420.60.  The  cost  per  ton  by  contract 
was  40  cents  greater  than  by  hired  labor. 

Dredging  began  with  the  Government  dredge,  and  101,169  cubic  yards 
of  sand  were  removed  between  the  1st  of  August  and  the  middle  of  Feb- 
ruary at  a  cost  of  llj  cents  per  yard.  Dredging  was  then  suspended 
to  put  in  a  larger  boiler,  and  at  the  close  of  the  fiscal  year  tlfe  vessel 
was  about  ready  to  sail  from  Ifew  York  and  resume  work. 

No  settlement  of  tiie  jetties  has  occurred  during  the  year. 

About  1  mile  of  the  south  jetty  and  three-fourths  of  a  mile  of  the 
'north  jetty  have  been  raised  to  high  water  during  the  year,  and  some 
work  below  water  has  been  done. 

About  1,200  feet  of  breakwater  has  been  built  along  the  Mount 
Pleasant  shore. 

The  annual  survey  shows  marked  deepening  between  the  jetties  and 
for  some  distance  beyond  their  outer  ends  with  a  narrow  shoal  crossed 
by  a  narrow  crooked  12-foot  break  outside.    There  is  now  but  a  few 
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hundred  feet  between  15  feet  of  water  at  low  tide  inside  and  out.    Total 
expenditures  to  June  30,  1892,  $2,185^814.36. 

July  1,  1891,  balance  unexpended '. .' $308,052.39 

June  30,  1892,  amount  expended  during  fiscal  year 291, 366. 75 

July  1,  1892,  balance  unexpended u 16, 685. 64 

July  1,1892,  outstanding  liabilities 4,205.00 

July  1, 1892,  balance  available 12,480.64 

Amount  appropriated  by  act  approved  July  13,  1892 225, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 237, 480. 64 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 953, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 

1894 750,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  M  10.) 

11.  Ashley  River^  South  Carolina. — The  plan  of  improvement  com- 
prised the  removal  of  a  shoal  about  8  miles  above  the  city  of  Charleston, 
S.  C,  where  there  was  only  9  feet  of  water  at  low  tide,  and  another  just 
below  the  Wando  Phosphate  Works  where  there  was  only  6  feet.  Low- 
water  depths  of  from  10  to  11  feet  with  widths  of  from  100  feet  to  200 
feet  have  been  obtained,  and  a  balance  is  left  for  maintenance.  This 
year's  commerce  amounts  to  415,800  tons.  Total  expenditures  to  June 
30, 1892,  $4,673.60. 

July  1,  1891,  balance  unexpended $826.34 

July  1,  1892,  balance  unexpended -. 826.34 

(See  Appendix  M  11.) 

12.  Wappoo  Cut,  South  Carolina. — The  project  provides  for  a  channel 
60  feet  wide  and  6  feet  deep  at  low  water  between  Ashley  and  Stono 
rivers.  There  is  now  a  narrow  6-foot  channel  all  the  way  through. 
This  year's  commerce  amounts  to  140,000  tons.  Total  expenditures  to 
June  30, 1892,  $40,416.77. 

July  1, 1891,  balance  unexpended $2,586.23 

June  30,  18S^2,  amount  expended  during  fiscal  year 3. 00 

July  1, 1892,  balance  unexpended 2,583.23 

Amount  appropriated  by  act  ajiproved  July  13, 1892 1     10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 583. 23 

i  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  c<)m]>liance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  12.) 

13.  Edisto  River,  South  Carolina. — ^The  river  was  much  obstructed 
by  snag*  and  shoals.  The  project  provides  for  a  channel  for  rafts  and 
flatboats  from  the  sea,  260  miles,  to  Guignard  Landing  on  the  South 
Fork  at  an  estimated  cost  of  $33,385.  The  work  of  the  year  has  been 
snagging.  This  year's  commerce  amounts  to  132,580  tons.  Total  ex- 
penditures to  June  30, 1892,  $25,827.74.  • 

July  1,  1891,  balance  unexpended $4,193.25 

June  30,  1892,  amount  expended  during  fiscal  year 4, 020. 99 

July  1,  1892,  balance  unexpended 172.26 

Amount  ai)propriated  by  act  approved  July  13, 1892 ^ 7, 385. 00 

Amount  available  for  fiscal  year  ending  Juno 30, 1803 7,557.20 

(See  Appendix  M  X3.)  ^         i 
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14.  Salkahatchie  Biverj  South  Oarolinu. — The  river  was  much  ob- 
stmcted  by  snags.  The  project  provides  for  a  continuous  flatboat 
channel  from  5  imles  above  Toby  Bluff  to  Hickory  Hill  at  an  estimated 
cost  of  $18,000.  This  year's  commerce  has  amounted  to  13,300  tons. 
The  last  appropriation  completes  the  estimated  cost  and  no  further . 
fdads  win  be  required,  the  improvement  being  completed  and  a  suffi- 
cient balance  being  left  for  maintenance.  Total  expenditures  to  June 
30, 1892,  $13,482.93. 

July  1, 1891,  balance  unexpended 4,52^1.80 

June  30^  18^,  amount  exx>ended  during  fiaoal  year 7. 73 

July  1, 1892,  balance  unexpended 4;517.07 

(See  Appendix  M  14.) 

15.  Beaufort  River,  South  Carolina, — ^The  portion  to  be  improved  is 
near  Coosaw  Kiver,  where  there  was  only  about  4  feet  depth  at  low 
'wat<er  for  a  short  distance.  A  through  cliannel  7  feet  deep  has  been 
provided  by  dredging  as  projected.  The  estimated  cost  is  $25,000. 
The  total  expenditures  to  June  30,  1892,  have  been  $9,584.95.  The 
amouBt  appropriated  will  be  sufficient  to  give  the  channel  the  requisite 
width.    This  year's  commerce  amounts  to  202,235  tons. 

July  1,1891,  balance  unexpended $11,896.83 

June  30, 1892^  amount  expended  during  fiscal  year 8, 981. 78 

July  1, 1892,  balance  unexpended 2,915.05 

Amount  appropriated  by  act  approved  July  13,  1892 12^  500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 415. 05 

(See  Appendix  M  15.) 

16.  Removing  sunJcen  vesseU  or  craft  obstructing  or  endangering  navi- 
gation.— ^Three  wrecks  in  the  upper  branches  of  tlie  Cooper  Eiver  were 
examined  in  June,  1892,  and  their  removal  was  authorized  by  the  Sec- 
retary of  War. 

(See  Appendix  M  16.) 

mPROVBMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  AND 
OF  CUMBERLAND  SOUND,   GEORGIA  AND  FLORIDA. 

Officer  in  charge,  Gapt.  O.M.  Carter,  Corps  of  Engineers,  with  Lieut. 
Thomas  H.  Kees,  Corps  of  Engineers,  under  his  immediate  orders  j 
Division  Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engineers. 

1,  Savannah  Harbor j  Georgia, — The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Savannah  Harbor  during  the  last 
fiscal  year  was  approved  by  the  Secretary  of  War  on  July  22,  1890. 
The  project  contemplates  the  establishment  of  a  navigable  channel  20 
feet  deep  at  mean  high  water  between  the  city  of  Savannah  and  Tybee 
Boads.  The  mean  rise  and  fall  of  tides  varies  from  about  7  ffeet  at  Fort 
Pulaski  to  about  6  feet  in  front  of  the  city  wharves. 

The  estimated  cost  of  the  improvement  is  $3,600,000. 

In  1873,  prior  to  improvement,  the  channel  was  in  places  not  more 
than  9  feet  deep  at  mean  low  water,  and  the  usual  high- water  draft  of 
vessels  was  not  more  than  14.5  feet. 

Prior  to  July  1, 1891,  there  had  been  placed  in  the  work,  under  the 
present  jwpoject,  72,178.84  square  yards  of  log  and  bniah  mattresses, 
27,294.82  cubic  yards  of  stone,  2,339  piles,  and  25,825.57  cubic  yards  of 
brush  fascines  j  and  there  had  been  removed  from  the  channel,  by  dredg- 
ing, 396,144.66  cubic  yi^4s  of  material 
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During  the  fiscal  year  just  closed  683.77  cubic  yards  of  stone  lia« 
been  used  in  tlie  oyster  bed  training  wall.  In  the  pile  and  brush  work, 
forming  the  traijiing  walls  below  Spirit  Island  and  the  spur  dams  pro- 
tecting the  banks  at  Elba  Island  and  Jones  Island  there  have  been  used 
.934  piles,  28,969.01  cubic  yards  of  brush  fascines,  and  1,604.46  cubic 
yards  of  stone.  There  were  also  driven  44  clusters  of  piles  at  the  ends 
of  the  Jones  Island  and  Elba  Island  spur  dams. 

Between  the  Ocean  Steamship  Company's  wharves  and  Tybee  Knoll 
36,170.5  cubic  yards  of  material  have  been  removed  by  dredging.  The 
expenditures  during  the  year  amounted  to  $133,322.39. 

The  total  amount  expended  under  the  present  project  to  June  30, 1892, 
including  all  outstanding  liabilities,  is  $346,377.80. 

There  is  now  a  navigable  channel  from  the  city  to  the  sea  with  a  least 
mean  low- water  depth  of  14  feet,  a  gain  of  about  5  feet  since  the  work 
was  begun. 

The  real  gain  in  navigable  depth  is  somewhat  greater  than  here  shown, 
and  vessels  of  from  20  to  21  feet  draft  now  go  from  the  city  to  the  sea 
on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  improvements 
already  executed,  is  25  per  cent,  which  effects  an  annual  saving  in 
freights  alone  of  more  than  the  total  sum  of  money  expended  by  the 
United  States  upon  the  harbor  within  the  last  25  years. 

July  1. 1891.  balance  unexpended $141, 886. 14 

J  une  30,  1892,  amount  expended  during  fiscal  year 133, 322. 39 

July  1, 1892,  balance  unexpended -         8,563.75 

July  1,1892,  outstanding  habilities 906.50 

July  1, 1892,  balance  available 7,657.25 

Amount  appropriated  by  act  approved  July  13,  1892 818, 750. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 826, 407. 25 

'  Amount  (estimated)  required  for  completion  of  existing  project 2, 831, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  oiidiiig  June  30, 

1894 1,000,000.00 

Submitted  incompliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  Kl.) 

2.  Savannah  River,  Georgia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1890,  the  object  being  to  secure  a 
low- water  steamboat  channel  not  less  than  5  feet  in  depth  between  the 
cities  of  Augusta  and  Savannah,  Ga. 

The  estimated  cost  of  the  improvement  is  $332,000.  Prior  to  improve- 
ment navigation  was  much  impeded  by  logs,  snags,  piles,  and  other 
obstructions.  The  depth  at  summer  low  water  over  some  of  the  shoals 
did  not  exceod  2  or  3  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 1891, 
including  all  outstanding  liabilities,  was  $7,411.24,  and  resulted  in  remov- 
ing 354  snags,  stumps,  and  logs  and  3,443  overhanging  trees  from  the 
most  troublesome  places  throughout  the  whole  extent  of  the  river. 
Five  trees  were  swung  to  bank  and  24  logs  were  cut  up  on  bank. 

The  expenditures  during  the  year  ending  June  30, 1892,  including  all 
outstanding  liabilities,  amounted  te  $16,666.61. 

Seven  spur  dams  were  constructed  for  the  protection  of  caving  banks 
below  the  city  of  Augusta,  and  some  of  the  old  dams  were  repaired. 
There  were  placed  in  the  work  4,861,40  cubic  yards  of  brush  fiascinea 
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and  3,352.47  cubic  yards  of  stone.    The  increased  depth  of  water'over 
the  shoals  near  Augusta  has  been  maintained. 

July  1, 1891, balance  unexpended $17,608.67 

June  90, 1892^ amoont  expended  during  fiscal  year 16,665.51 

July  1, 1892,  balance  unexpended 943.16 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 35, 943. 16 

C  Amount  (estimated)  required  for  completion  of  existing  project 272, 000, 00 

Z  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18i66  and  1867. 

(See  Appendix  N  2.) 

3,  Darien  Harbor^  Georgia. — The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Darien  Harbor  during  the  last  fiscal 
year  was  adopted  in  1886.  The  project  contemplates  the  establishment 
of  a  navigable  channel  12  feet  deep  at  mean  low  water  between  Darien 
and  Doboy.    The  mean  rise  and  fall  of  tide  is  about  6.5  feet. 

The  estimated  cost  of  the  improvement  is  $170,000. 

No  work  was  ever  done  under  the  existing  project  prior  to  the  fiscal 
year  ending  June  30, 1891,  during  which  the  total  amount  expended, 
including  all  outstanding  liabilities,  was  $4,870.49,  resulting  in  the 
removal  of  13,194.6  cubic  yards  of  material  from  the  worst  shoal  in  the 
harbor. 

The  expenditures  during  the  fiscal  year  just  closed,  including  all  out- 
standing liabilities,  amounted  to  $22,431.24,  and  resulted  in  the  removal 
by  dredging  of  73,445.6  cubic  yards  of  material  from  the  most  trouble- 
some shoals. 

July  1, 1891,  balance  unexpended $23,164.27 

June  30^  VS02,  amount  expended  during  fiscal  year 22, 431. 24 

July  1, 1892,  balance  unexpended ,. 733.03 

July  1,1892,  outstanding  liabilities 55.00 

July  1, 1892, balance  available 678.03 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1893 25, 678. 03 

i  Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  3.) 

4.  Altamaha  River ^  Georgia. — The  plan  of  improvement  under  which 
ox)erations  have  been  carried  on  upon  the  Altamaha  Eiver  during  the 
last  fiscfd  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel  3 
feet  in  depth  at  ordinary  summer  low  water  between  Darien  and  the 
junction  of  the  Oconee  and  Ocmulgee  rivers. 

The  estimated  cost  of  the  improvement  is  $1292000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  low- water  depth  at  some  poilits  not  exceed- 
ing 2  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1891,  including  all  outstanding  liabilities,  was  $2,446.79,  and  resulted 
in  removing  many  of  the  most  dangerous  snags  and  overhanging  trees. 

Five  hundred  and  twenty-one  snags  and  1,011  overhanging  trees  were 
£Na92 12 
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remoVed  daring  the  fiscal  year  1892,  and  8  logs  were  cat  ap.  At  Beards 
Blaff  1,231  linear  feet  of  wattled  pile  spar  dams  were  consti'acted,  and 
the  old  training  wall  was  repaired. 

July  1, 1891, balance  unexpended $13,276.62 

June  30, 18&2,  amount  expended  during  fiscal  year 6, 135. 96 

July  1, 1892,  balance  unexpended .'. 7,140.66 

July  1, 1892,  outstanding  liabilities ^ 286.36 

July  1, 1892,  balance  available 6,854.30 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30, 1893 21, 854. 30 

(  Amount  (estimated)  required  for  complotlon  of  existing  project 99, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.  (     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  4.) 

5.  Oconee  Eiverj  Georgia. — The  plan  of  improvement  nnder  which 
operations  have  been  carried  on  apon  the  Oconee  Eiver  daring  the  last 
fiscal  year  was  adopted  in  1890, 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
3  feet  in  depth  at  ordinary  summer  low  water  between  Milledgeville 
and  the  month  of  the  river. 

The  estimated  cost  of  the  improvement  is  $171,000. 

Prior  to  improvement,  navigation  was  mach  impeded  by  sand  bars, 
overhanging  trees,  snags,  and  sunken  logs.  On  some  shoals  there 
were  low-water  depths  of  not  more  than  2  feet.  Under  the  present  proj- 
ect, prior  to  Jnly  1, 1891, 1,135  logs,  snags,  and  stamps,  and  146  over- 
hanging trees  were  removed;  600  cnbic  yards  of  stone  was  placed  in 
a  closing  dam  at  Fish  Trap  Cat;  19  piles  were  driven,  and  11  brush 
mats  sunk  at  Old  Boat  Yard,  in  constructing  contracting  works  at  that 
point. 

The  total  amount  expended  under  the  present  project  to  Juno  30, 
1891,  including  aU  outstanding  liabilities,  was  $8,120.31,  and  result^l 
in  so  improving  the  river  that  boats  now  run  at  a  stage  of  water  4  feet 
lower  than  before  improvements  were  begun. 

During  the  fiscal  year  just  closed  the  expenditures,  including  all  out- 
standing liabilities,  amounted  to  $14,283.30.  There  were  removed 
from  the  channel  571  snags  and  stumps,  16,058  overhanging  trees,  and 
366.5  cords  of  drift;  116  trees  were  girdled,  and  166  logs  wer^  cut  up. 

In  building  spur  dams  at  Old  Boat  Yard  13  snags  and  stumps  were 
removed,  661  linear  feet  of  brush  mattresses  was  sunk,  146  piles  were 
driven,  and  935  linear  feet  of  piling  was  wattled  with  poles.  A  new 
snagboat,  the  Satillaj  was  completed  October  3, 1891. 

July  1,1891,  balance  unexpended JW7,081. 12 

June  30, 1892,  amount  expended  during  fiscal  year 14, 283. 30 

July  1, 1892,  balance  unexpended 2,797.82 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 797. 82 

(  Amount  (estimated)  required  for  oonipletion  of  existing  project 121, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  5.) 

6,  Ocmulfjee  River ,  Georgia. — ^The  plan  of  improvement  under  which 
operations  have  been  carried  on  upon  the  Ocmulgee  Eiver  during  the 
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last  fiscal  year  was  adopted  in  1890.  The  project  contemplates  tlie 
establishment  of  a  steamboat  channel  3  feet  in  depth  at  ordinary  sum- 
mer low  water  between  Macon  and"  the  month  of  the  river. 

The  estimated  cost  of  the  improvement  is  $210,000. 

Prior  to  improvement  navigation  was  much  impeded  by  rock  shoals, 
sand  bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low-water 
depth  at  some  places  not  exceeding  2  feet. 

The  total  amount  expended  prior  to  June  30, 1891,  including  all  out- 
sfeinding  liabilities,  was  $13,099.69,  and  resulted  in  removing  many 
dangerous  obstructions,  boats  now  being  able  to  run  without  accident 
at  a  stage  of  water  some  3  feet  lower  than  before  the  improvements 
were  begun. 

During  the  fiscal  year  just  closed  the  expenditures,  including  all  out- 
standing liabilities,  amounted  to  $15,629.88.  There  were  removed  from 
the  river  2,912  snags  and  stumps,  and  6,756  overhanging  trees^  19 
trees  were  girdled,  and  66  logs  were  cut  uj)  on  the  bank. 

Jnly  1, 1891,  balance  unexpended $17, 669. 06 

June  30, 189i2,  amonnt  expended  during  fiscal  year 15,629.88 

July  1, 1892,  balance  unexpended 2,039.18 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 27, 039. 18 

C  Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 

<  Snbmitt€Mi  in  compliance  -with  requirements  of  sections  2  of  river  and  > 
(     liarbor  acts  of  1866  and  1867. 

(See  Appendix  K  6.) 

7.  Brunswick  HarhoVj  Oeorgia. — ^The  plan  of  improvement  under 
i¥hich  operations  have  been  carried  on  in  Brunswick  Harbor  during  the 
last  fiscal  year  was  adopted  in  1880,  and  modified  and  enlarged  in  1880. 

The  project  contemplates  the  establishment  of  a  navigable  channel 
not  less  than  15  feet  deep  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  6.8  feet. 

The  cost  of  the  project  of  1880  was  estimated  at  $73,187.50,  and  as 
enlarged  in  1886  at  $190,000,  inclusive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

During  the  fiscal  year  just  closed  there  was  removed  from  the  chan- 
nel by  dredging  40,324.3  cubic  yards  of  material. 

The  amount  expended  to  June  30, 1892,  including  all  outstanding 
liabilities,  is  $161,094.86,  and  has  resulted  in  securing  a  navigable  low- 
water  channel  not  less  than  13.6  feet  deep. 

July  1,  1891,  balance  unexpended $14,832.39 

June  30, 18SC,  amount  expended  during  fiscal  year 13, 950. 35 

July  1,  1892,  balance  unexpended 882.04 

July  1, 1892,  outstanding  liabilities 76.90 

July  1, 1892,  balance  available 805.14 

Amount  appropriated  by  act  approved  July  13,  1892 27, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 28, 305. 14 

(See  Appendix  N  7.) 

8.  Jekyl  Creekj  Oeorgia. — ^The  plan  of  improvement  nnder  which 
oi)erations  have  been  carried  on  in  Jekyl  Creek  during  the  last  fiscal 
year  was  adopted  in  1888.    The  project  coutemx)lates  the  establishment 
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of  a  navigable  chanDel  through  the  creek  7  feet  deep  at  mean  low  water. 
The  mean  rise  and  fall  of  tide  is  about  7.1  feet. 

The  estimated  cost  of  the  improvement  is  $38,590. 

Prior  to  improvement  the  low- water  depth  at  Some  places  did  not 
exceed  3  feet. 

During  the  fiscal  year  just  closed  there  was  removed  from  the  outer 
shoal,  by  dredging,  13,000  cubic  yards  of  material. 

The  expenditures  during  the  year,  including  all  outstanding  liabili- 
ties, amounted  to  $3,559.79.  The  total  amount  expended  to  June  30, 
1892,  including  all  outstanding  liabilities,  is  $12,448.01,  and  has  resulted 
in  securing  a  navigable  channel  with  a  low-water  depth  of  not  less  than 
4.8  feet. 

July  1, 1891,  balance  nnexpended $3,611.78 

June  30,  1892,  amount  expended  during  fiscal  year 3, 559. 79 

July  1,  1892,  balance  unexpended ^ 51.99 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 551. 99 

(  Amount  (estimated)  required  for  completion  of  exiflting  project 18, 590. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N"  8.) 

9.  Cumberland  Sound\  Georgia  and  Florida, — ^The  plan  of  improve- 
ment under  which  operations  have  been  carried  on  at  Cumberland 
Sound  during  the  last  fiscal  year  was  adopted  in  1879,  and  revised  in 
1891.  The  project  contemplates  the  establishment  of  a  navigable  chan- 
nel across  the  bar  19  feet  deep  at  mean  low  water.  The  mean  rise  and 
fall  of  tide  is  6.9  feet.  The  estimated  cost  of  the  improvement  is 
$2,079,500,  exclusive  of  work  done  prior  to  1891. 

Prior  to  improvement  the  low-water  depth  of  the  entrance  varied 
from  11  to  12.6  feet,  with  a  mean  rise  and  fall  of  tide  of  6.9  feet. 

During  the  fiscal  year  just  closed  there  were  placed  in  the  north 
jetty  68,759.61  square  yards  of  brush  mattresses,  11,429.93  cubic  yards 
of  stone,  extending  the  foundation  course  6,146.5  feet.  The  total 
amount  expended  to  June  30, 1892,  including  all  outstanding  liabilities, 
is  $690,624.08. 

July  1, 1891,  balance  unexpended $108,173.78 

June  30,  1892,  amount  expended  during  fiscal  year 106, 050. 69 

July  1,  1892,  balance  unexpended 2, 123. 09 

July  1,  1892,  outstanding  liabilities 247. 17 

July  1,  1892,  balance  available /         1,876.92 

Amount  appropriated  by  act  approved  July  13,  1892 : . . .      170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 171, 875. 92 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 817, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  9.) 

10.  Removing  sunken  vesseU  or  craft  obstructing  or  endangering  navi- 
gation.— ^The  wrecks  of  the  steamers  Molton  and  8t.  Matthews,  in  Da- 
rien  Harbor,  and  of  a  large  unknown  vessel  in  Savannah  Harbor,  were, 
after  dne  advertisement,  removed  by  contract  during  the  year* 

(See  Appendix  K  10.) 
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EXAMINATIONS   AND    SURVEYS,  MADE  IN  COMPLIANCE  WITH   PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  tJie  inside  route  between 
Dohoy  and  Sapelo  {Sopelo),  OeorgiUy  with  a  view  of  making  the  same 
navigable  f&r  seagoing  vessels^  was  made  by  the  local  engineer  in  charge, 
Capt.  (then  Lieut.)  Carter,  and  report  thereon  submitted  through  Col.- 
William  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  South- 
east Division.  In  this  report  Capt.  Carter,  liJ^ovember  25,  1890,  stated 
that  the  proposed  route  "  forms  a  part  of  the  inside  route  between 
Savannah,  Ga.,  and  Femandina,  Fla.,  and  to  that  extent  is  worthy 
of  improvement,"  but  whether  or  not  the  locality  is  worthy  of  im- 
provement to  the  extent  contemplated  by  the  act  would  depend  upon 
the  first  cost  and  the  probable  cost  of  maintenance.  These  could  not 
be  det<5rmined  with  any  degree  of  a<3curacy  without  a  detailed  sur- 
vey and  a  thorough  investigation  of  the  tidal  conditions  in  the  locality. 
These  views  of  the  local  officer  being  concurred  in  by  the  divisfbn  engi- 
neer and  by  me,  a  survey  was  ordered  and  made,  and  report  thereon 
gubmitted. 

In  the  report  on  the  sdrvey  Capt.  Carter  says: 

I  am  of  the  opinion  that  the  ''  inside  route  between  Doboy  and  SapelO;  Ga.,  with  a 
view  to  making  the  same  navigable  for  seagoing  vessels/'  is  not  worthy  of  improve- 
ment. 

The  division  engineer  agrees  with  Capt.  Carter  in  this  opinion. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  ISo.  62,  Fifty -second  Congress,  first  session.  (See  also  Ap- 
pendix N  11.) 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Capt.  Carter,  and  rei)orts  thereon 
submitted  through  Col.  William  P.  Craighill,  Corps  of  Engineers, 
Division  Engineer,  Southeast  Division.  It  is  the  opinion  of  Capt.  Carter, 
and  of  the  <fivision- engineer,  based  upon  the  facts  and  reasons  given, 
that  the^  localities  are  worthy  of  improvement.  The  conclusions  of 
these  officers  being  concurred  in  by  me,  Capt.  Carter  was  charged  with 
and  has  completed  their  survey  and  submitted  reports  thereon.  The 
rejwrts  were  transmitted  to  Congress  and  printed  as  executive  docu- 
ments of  the  Fifty-second  Congress,  first  session. 

1.  The  inside  route  between  Savannah^  Georgia^  and  Femandina j  Florida^ 
with  a  view  of  obtaining  a  steamboat  channel  of  7  feet  depth  at  mean  loic 
water. — ^To  establish  a  continuous  channel  not  less  than  7  feet  deep  at 
mean  low  water  between  Savannah,  Ga.,  and  Femandina,  Fla.,  will  re- 
quire dred^ng  and  other  work  of  channel  improvement  at  four  point.s, 
!Bomerly  Marsh,  Mud  Eiver,  Little  Mud  Eiver,  and  Jekyl  Creek.  The 
cost  of  the  work  is  estimated  as  follows : 

Romerly  Marsh  (Habersham  Creek  route)  .-» $53,000 

Mud  River 16,000 

Little  Mi^d  River 1,0(X) 

Jekyl  Creek  (completion  of  existing  project.) 35, 000 

Total 105,000 

The  proi>osed  improvements  of  Romerly  Marsh  and  Mud  River  will 
require  to  be  maintained  after  completion,  and  the  annual  cost  of  such 
maintenace  is  estimated  as  follows: 

Romerly  Marsh $500 

Mud  River 4,000 

Total; 4,500 
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Capt.  Carter  states: 

Irregular  and  inadequate  appropriations  wiU  greatly  increase  the  cost  of  the  work 
and  delay  its  completion,  and  it  is  therefore  recommended  that  unless  the  total  sum' 
re<j[uired  for  its  completion,  viz,  $105,000,  can  be  appropriated  at  one  time  no  appro- 
priation for  the  work  may  be  made. 

Printed  as  House  Ex.  Doc.  No.  41.  (See  also  Appendix  N"  12.) 
2,  Brunsivick  Outer  Bar^  Georgia^  to  determine  the  feasibility  and  cost 
of  deepening  tJie  same  to  26  feet  at  ordinary  high  water, — ^The  proposed 
improvement  contemplates  a  chanel  across  the  Outer  Bar,  opposite  the 
entrance  to  St.  Simon  Sound,  300  feet  wide  and  2(>  feet  deep  at  mean 
low  water,  to  be  obtained  by  the  construction  of  two  jetties  and  by 
dredging,  the  jetties  extending  eastwardly  from  St.  Simon  and  Jekyl 
islands  to  points  outside  the  bar,  the  least  distance  between  the  two 
jetties  being  6,000  feet.  The  total  cost  of  this  work,  in  round  numbers, 
IS  estimated  at  $2,700,000.  Printed  as  House  Ex.  Doc.  No.  34.  (See 
also  Appendix  N  13.) 

IMPEOVEMENT  OP  CEETAIN  EIVEES  AND  HARBORS  IN  FLORIDA. 

Officers  in  charge,  Capt.  W.  M.  Black,  Corps  of  Engineers,  to  No- 
vember 20,  1891j  with  Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers, 
under  bis  inunediate  orders  to  November  6, 1891;  and  Maj.  J.  C.  Mal- 
lery,  Corps  of  Engineers,  in  charge  since  November  20, 1891;  Division 
Engineer,  Col.  Wm.  P.  Craighill,  Corps  of  Engineers. 

1.  St,  Johns  River  J  Florida. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  a  project  submitted  in 
1879  by  the  late  Col.  Q.  A.  Gilmore,  Corps  of  Engineers.  The  plan 
contemplates  the  formation  of  a  continuous  channel  15  feet  deep  at 
mean  low  water  from  Jacksonville  to  the  ocean.  The  points  where  work 
is  required  are  in  a  reach  near  Dames  Point,  12  miles  from  the  mouthy 
and  on  the  bar  at  the  mouth.  Near  Dames  Point  the  mean  low- water 
depth' varies  from  12  to  13  feet,  with  a  tidal  range  of  about  2  feet.  The 
bar  at  the  mouth  is  formed  of  sand.  Before  work  began  the  mean  low- 
water  channel  depth  across  it  varied  from  6  to  7  feet,  with  a  tidal  range 
of  5.8  feet.  The  channel  across  the  bar  shifted  continuously  north  and 
south  through  a  mile  range.  The  work  was  divided  into  two  parts: 
(1)  The  formation  of  a  channel  across  the  bar  at  the  mouth,  by  the  con- 
centration and  direction  of  the  tidal  currents  by  two  jetties,  to  start 
from  the  opposite  shores  of  the  entrance,  and  to  converge,  until,  on  the 
bar,  their  outer  ends  should  be  approximately  parallel  and  1,600  feet 
apart;  and  (2)  the  improvement  of  the  Dames  Point  Reach,  by  dredg- 
ing, and  the  construction  of  works  of  protection,  under  a  project  ap- 
proved June  11, 1891,  and  approved  in  a  modified  form  March  30, 1892. 

As  the  improvement  at  the  mouth  was  at  first  most  urgently  needed, 
the  five  appropriations  up  to  that  of  1886,  inclusive,  aggregating 
$675,000,  were  made  for  improving  "  the  channel  over  the  bar  at  the 
mouth,"  under  the  estimate  for  that  part  of  the  total  project.  Since 
1887  the  depth  on  the  bar  has  been  greater  than  that  in  the.  Dames 
Point  Keach,  and  the  interests  of  commerce  have  demanded  that 
work  at  the  latter  point  should  be  started.  Accordingly,  the  appropri- 
ations fiince  1888  were  made  for  improving  the  river  "  from  Jacksonville 
to  the  ocean,  including  the  channel  over  the  bar  at  the  mouth,"  under 
the  estimate  for  the  entire  project.  The  work  of  improving  the  chan- 
nel at  Dames  Point  is  now  being  carried  out  by  means  of  an  appropri- 
ation of  $300,000  made  by  Duval  County. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891^  $866,146.99  had 
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been  expended.  The  south  jetty  bad  a  total  length  of  7,147  feet.  Of 
tbis  1,740  feet  was  built  to  the  full  height  and  capped  j  4,680  feet  was 
above  mean  low  water  excepting  a  few  gaps  at  the  outer  end,  and  the 
deptb  over  the  remaining  727  feet  sloped  from  mean  low  water  to  13 
feet  below.  The  total  length  of  the  north  jetty  was  10,165  feet.  Of 
tbis  553  feet  was  built  to  fuLl  height  and  capped^  6,514  feet  was  above 
mean  low  water  excepting  a  few  gaps.  The  average  mean  low- water 
depth  across  the  remaining  3,098  feet  was  6  feet.  Prior  to  1886  the 
jetties  were  built  by  alternate  layers  of  mattresses  and  rock.  Since 
that  date  mattresses  have  been  used  in  the  foundation  cotu^se  only.  A 
survey  of  the  Dames  Point  Beach  was  made  in  1889  and  a  survey  of 
tbe  Mile  Point  Bank  in  1892. 

Work  by  contract  under  the  appropriation  of  1890  wa«  continued. 
During  the  fiscal  year  1891-'92  there  were  placed  in  the  jetties  25,359 
yards  of  mattresses,  28,577  tons  of  riprap  stone,  1,343.4  cubic  yards  of 
shell,  and  227.1  cubic  yards  of  concrete.  The  south  jetty  foundation 
course  has  been  extended  1,146  feet,  and  920  feet  of  its  superstructure 
raised  to  the  level  of  mean  low  water.  The  north  jetty  foundation 
course  has  been  extended  826  feet,  1,990  feet  of  its  superstructure  has 
been  built  to  the  level  of  mean  low  water,  and  276  feet  was  capped 
with  concrete  blocks. 

The  southward  movement  of  the  south  channel  has  continued.  The 
depth  over  the  outer  bar  is  now  about  12  feet,  as  against  13  feet  last 
year.  Over  the  inner  bar  it  is  now  15J  feet  as  against  llj  feet  last 
year.  The  area  of  the  6-foot  curve  on  the  bank  at  the  mouth  of  the 
jetties  has  diminished  very  much,  and  the  bottom  slope  towards  the 
sea  has  become  generally  steeper.  The  width  of  the  bar  across  the 
Korth  Channel  has  decreased  from  7()0  feet  to  300  feet,  and  there  seems  a 
possibility  of  temporarily  using  this  channel  pending  the  opening  of 
the  South  Channel  across  the  bank  under  the  influence  of  the  pro- 
longed south  jetty. 

July  ly  1891;  balance  nnexpended $154,853.01 

Augast  10;  1891;  amoatit  Refunded  by  land-graut  railroad .88 

154,853.89 
Jnne  30,  1892,  amount  expended  during  fiscal  year 93, 448. 41 

July  1,  1892,  balance  unexpended 61,405.48 

J  nly  1,  1892,  outstanding  liabilities l $19,  269. 98 

July  1,  1892;  amount  covered  by  uncomx>1eted  contracts 24, 982. 00 

44,251.98 

July  1, 1892,  balance  available 17,153.50 

Amount  appropriated  by  act  approved  July  13,  1892 112, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 129, 653.50 

{Amount  (estimated)  required  for  completion  of  existing  project 284, 500. 00 
Amount  that  can  beprofitably  expended  in  iiscal  year  ending  June30, 1894  284, 500. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

J2.  Ocklawdha  J^iver^  Florida. — The  portion  of  the  Ocklawaha  River 
which  it  is  proposed  to  improve,  lies  between  Leesburg,  on  Lake  Grif- 
fin, and  the  mouth,  a  distance  of  94  miles.  The  channel  width  varies 
from  30  to  70  feet,  and  the  depth  from  5  to  9  feet.  From  the  outlet  of 
Lake  Griffin,  for  a  distance  of  28  miles,  the  river  is  sluggish  in  current, 
has  numerous  bends^  and  is  badly  obstructed  by  floating  islands  and 
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grass.  For  the  remaining  58  miles  the  current  is  strong  and  the  prin- 
cipal obstructions  are  snags  and  overhanging  trees. 

The  approved  project  is  to  clear  the  channel  between  Lake  Griffin 
and  the  mouth  by  removing  snags  and  the  worst  overhanging  trees,  and 
by  moving  the  floating  islands  out  of  the  channel  and  staking  them  in 
place  by  piles. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the  fis- 
cal year  ending  June  30, 1891,  was  $2,455.68. 

Under  the  appropriation  made  by  act  approved  September  19, 1890, 
a  survey  and  map  of  the  river  were  made  and  the  channel  was  cleared 
of  its  worst  obstructions  from  the  mouth  to  the  prairie,  a  distance  of  GO 
miles.  A  total  of  3,881  snags  and  705  overhanging  trees  were  removed, 
and  84  trees  were  trimmed. 

On  account  of  the  number  of  submerged  snags  being  so  greatly  in 
excess  of  the  estimate  and  the  very  low  ste-ge  of  the  river,  which  pre- 
vented the  boat  going  further  up  than  the  prairie,  no  work  was  done  on 
the  floating  islands. 

The  unprecedented  low  water  developed  a  few  shoals  which  it  appears 
desirable  to  have  removed,  and  more  effective  means  being  proposed 
for  keeping  the  channel  clear  of  floating  islands,  the  oflBcer  in  charge 
recommends  a  farther  appropriation  of  $15,000  and  subsequent  annual 
appropriations  of  $1,000  for  maintaining  the  channel. 

July  1, 1891,  balance  unexpended $7, 544732 

June  30, 1892,  amount  expended  during  fiscal  year 6, 320. 01 

July  1, 1892,  balance  unexpended ^.  .^ 1, 224. 31 

July  1, 1892,  outstanding  liabilities 949.14 

July  1, 1892,  balance  available 275. 17 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 275. 17 

(  Amount  (estimated)  required  for  completion  of  existing  project 6, 510. 90 

<  Submitted  in  compliance  with  requirements  of  sections  a  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  2.) 

3.  Volusia  Bar.  Florida.^-YolvLsisi>  Bar  is  situated  at  the  head  of  Lake 
George,  and  is  formed  by  materials  brought  down  by  the  St.  Johns 
Eiver  and  deposited  at  the  point  where  the  current  of  the  narrow  river 
loses  its  velocity  as  the  bed  wideni^  to  form  the  lake.  The  usual  depth 
on  the  bar,  before  operations  began,  was  from  3*^  to  4J  feet,  with  a  very 
crooked  channel.  At  times  this  depth  was  diminished  so  much  as  to 
stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
bar  by  the  construction  of  two  converging  jetties  formed  of  brush  and 
stone,  with  a  view  to  causing  a  scour  to  the  depth  of  6  feet.  Should 
the  depth  caused  by  the  jetties  not  be  sufiftcientp  recourse  was  to  be  had 
to  dredging.  Between  the  jetties  on  the  bar  lines  of  guide  piles  were 
placed  to  keep  vessels  off  the  jetties  and  to  define  the  channel  dearly. 

In  1887  it  was  decided  to  limit  the  channel  depth  sought  to  the  6  feet 
then  obtdined,  on  account  of  the  evident  shoaling  in  the  lake  beyond 
the  jetties,  and  because  that  depth  was  sufficient  for  the  requirements 
of  the  existing  river  commerce. 

Up  to  June  30, 1891,  $25,495.87  had  been  expended,  including  liabili- 
ties then  outstanding.  The  jetties  had  been  built  to  their  full  length 
and  to  a  height  sufficient  to  produce  the  desired  effect;  two  lines  of 
firmly  set  fender  piles  defined  the  jetty  channel  on  the  crest  of  thebar| 
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and  a  straight  channel  with  a  minimmn  low-water  depth  of  5  feet  had 
been  obtained.  In  the  spring  of  1890  the  crests  of  both  jetties  were 
fonnd  to  have  been  lowered  slightly,  and  several  gaps  had  been  made 
through  them  to  a  depth  of  4  feet  in  one  place.  One  hundred  and 
Binety-Beven  cubic  yards  of  rock  was  placed  on  the  jetties,  filling  the 
lowest  places. 

In  December,  1889,  one  of  the  river  steamers  broke  out  one  of  the 
panels  of  the  west  pile-fender  line.  This  has  not  been  repaired.  Dur- 
ing the  past  low- water  season  the  channel  depth  at  the  end  of  the  jet- 
ties fell  to  4.6  feet,  and  commerce  was  greatly  delayed.  The  officer  in 
charge  rei)orts  that  on  account  of  the  shoalness  of  the  lake  beycmd  the 
jetties  any  further  increase  of  depth  should  be  attained  by  dredging 
from  time  to  time,  as  may  be  required.  He  states  that  this  will  require 
an  annuiJ  outlay  of  $500,  provided  a  contract  can  be  made  for  the  work. 
Afi  it  is  very  difficult  to  obtain  dredging  plant  in  this  vicinity  he 
recommends  the  construction  of  a  suitable  dredge  for  use  here  and  in 
the  Upper  St.  Johns  River  (for  the  improvement  of  which  there  remains 
an  unexpended  appropriation  of  $4,930),  at  a  cost  of  $15,000. 

Jnlyl,  1891,  balance  unexpended : $504.13 

Jnne  30, 1892,  amount  expended  during  fiscal  year 394. 04 

July  1, 1892,  balance  unexpended «. 110. 09 

Amount  appropriated  by  act  approved  July  13,1892 1,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1893 .* 1, 110. 09 

{Amount  (eatimated)  required  annuaUy  for  maintenance  of  existing 
project 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  3.) 

4.  8t  Augiistine  Harbor^  Florida, — The  approved  project  is  to  pro- 
tect the  shores  from  erosion  by  the  construction  of  groins  of  concrete 
and  riprap  on  brush  foundation  mattresses. 

Two  appropriations,  aggregating  $55,000,  have  been  made  for  this 
harbor  and  have  been  expended  in  accordance  with  this  project. 

Work  under  the  first  appropriation  was  begun  in  October,  1889,  and 
ended  in  September,  1890. 

Work  under  the  second  appropriation  was  commenced  in  December, 
1890,  and  ended  in  May,  1891. 

The  amount  expended  up  to  June  30, 1891,  was  $50,887.88. 

Five  groins  in  all  have  been  built;  one  341  feet  long  and  another 
523^  feet  long,  on  Anastasia  Island,  near  the  light-house;  one  548.9 
feet  long,  one  465  feet  long,  and  one  415  feet  long,  on  North  Beach, 
near  the  point. 

During  the  year  a  sheet  pile  wing  dam  327  feet  long  was  built  on  the 
south  side  of  Groin  Ko.  4. 

The  shore  lines  have  continued  to  build  out  excepting  in  the  vicinity 
of  Groin  No.  4  and  on  the  west  side  of  Groin  No.  2,  where  slight  erosions 
have  taken  place. 

July  1, 1891,  balance  unexpended $4,112.12 

June  90, 188Qy.amonnt  expended  daring  fiscal  year 2, 832. 52 

Jnly  1, 1892,  balance  unexpended 1,279.60 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 11,279.60 

(See  Appendix  O  4.) 
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5.  Northwest  entrance,  Key  West  Harbor,  Florida, — ^A  bar  having  a 
cliannel  depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  har- 
bor. During  storms  the  available  depth  is  so  much  reduced  that  ves- 
sels botind  to  and  from  Gulf  ports  can  not  use  it,  but  are  compelled  to 
make  a  detour  of  about  100  miles  by  Dry  Tortugas  to  enter  or  leave 
the  Gulf. 

An  examination  of  the  entrance,  with  a  view  to  its  improvement,  was 
made  in  1867  and  again  in  1881.  In  1882  Congress  made  an  appropri- 
ation of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
across  the  bar.  As  was  anticipated,  the  improvement  was  only  tem- 
porary. 

In  the  act  approved  August  5, 1886,  $2,500  was  appropriated  for  a 
new  examination  and  survey  of  the  bar.  This  was  made  in  December, 
1886,  and  January,  1887.  The  bar  was  found  to  be  formed  and  main- 
tained by  interfering  tidal  currents.  The  project  for  its  improvement 
comprised  the  construction  of  one  or  more  training  walls,  with  dredg- 
ing,-if  necessary. 

In  the  act  of  August  11, 1888,  Congress  appropriated  $26,000  for  this 
work,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
board  of  three  engineer  officers,  who  should  consider  the  subject  and 
report  on  the  advisability  of  continuing  the  work  under  the  above 
project,  and  that  he  should  submit  the  report,  together  with  the  views 
of  himself  thereon,  to  Congress  at  its  next  sfession. 

The  final  report  of  the  Board  was  submitted  in  November,  1889,  and 
printed  as  a  part  of  Appendix  P  4,  Report  of  the  Chief  of  Engineers, 
1890.  The  Board  was  of  the  opinion  that  the  work  is  of  national  im- 
portance. It  recommended  that  the  improvement  be  begun  by  the  im- 
mediate construction  of  a  jetty  along  the  northeast  side  of  the  en- 
trance. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  $9,087.67  had 
beeft  expended  on  the  present  project. 

Work  under  the  appropriation  of  1890  was  continued  until  May  12, 
1892,  when  the  contract  was  completed.  Twenty-six  thousand  eight 
hundred  and  twenty-one  and  nine-tenths  cubic  yards  of  stone  was 
placed  in  the  jetty  during  the  fiscal  year  ending  June  30, 1892,  making 
a  total  of  27,982.2  cubic  yards  now  in  the  jetty. 

The  jetty  has  a  total  length  of  6,888  feet,  with  an  average  width  at 
the  base  of  25  feet  and  an  average  crest  width  of  10  feet,  with  a  depth 
over  it  at  mean  low  water  varying  from  2.5  to  10  feet,  and  averaging 
6.5  feet. 

A  deepening  has  occurred  between  the  jetty  and  the  main  channel 
across  the  bar,  producing  a  channel  of  a  least  width  of  400  feet  and  a 
least  mid-channel  depth  of  11  feet.  The  depth  in  the  main  channel 
across  the  bar  has  increased  from  11.8  feet  in  1889  to  12.5  feet. 

July  1,1891,  balance  nnexpcndod $55,912.33 

J  une  30, 1892,  amount  expended  during  fiscal  year 55, 793. 73 

July  1, 1892,  balance  unexpended 118.60 

July  1, 1892,  outstanding  liabilities 25. 00 

July  1, 1892,  balance  avanable 93.60 

Amount  appropriated  by  act  approved  J  u  ly  1 3,  1892 ^ .   "  75»  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75, 093. 60 

(  Amount  (estimated)  required  for  completion  of  existing  project 885, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  6.) 
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€.  Caioosahatcliee  River^  Florida. — ^Before  improvement  the  lower 
part  of  the  river  was  so  obstructed  by  oyster  bars  that  the  available 
channel  depth  was  only  5J  feet.  About  17  miles  above  the  mouth  the 
river  loses  the  characteristics  of  an  estuary,  and  there  are  numerous 
islands  and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation,  by  dredging, 
of  a  channel  100  feet  wide  and  7  feet  deep  from  the  bay  to  Fort  Myers, 
a  distan^ce  of  17  miles.  In  1886  this  project  was  modified  so  as  to  in- 
clude the  improvement  of  the  upper  river  as  far  as  Fort  Thompson  by 
removal  of  snags  and  overhanging  trees. 

Up  to  June  30, 1891,  $27,453.39  had  been  expended  on  the  improve- 
ment. A  channel  6  feet  deep  and  100  feet  wide  existed  between  the 
mouth  and  Fort  Myers.  A  narrow  cut,  5  feet  deep,  had  been  made 
through  the  shoals  at  Beautiful  Islands  and  partially  x)rotected  by  a 
training  wall,  and  the  worst  obstructions  had  been  removed  fiom  the 
river  as  far  as  Fort  Thompson. 

Three  thousand  six  hundred  dollars  was  appropriated  in  the  act  of 
September  19, 1890,  for  completing  the  improvement.  With  this  sum 
the  remaining  obstructions  were  removed  from  the  channel  between 
Fort  Thompson  and  the  Beautiful  Islands.  The  cut  at  the  Beautiful 
Islands  shoal  and  its  protecting  dike  were  extended,  and  the  channel 
through  the  oyster  bars  at  the  mouth  of  the  river  was  enlarged  and 
marked.  When  work  stopped  there  was  a  clear  channel  from  the 
mouth  to  Fort  Thompson,  having  a  mean  low- water  depth  of  6  feet  as 
far  as  Fort  Myers  and  a  depth  of  4  feet  for  the  remaining  distance. 
An  annual  exx)enditure  of  $1,000  will  be  required  to  maintain  this  im- 
provement. 

July  1,  1891,  balance  unexpended..^ $14G.  61 

Aognst  10,  1891r  amount  refunded  by  land-grant  railroad 3. 63 

150. 24 
June  30, 1892,  amount  expended  during  fiscal  year 127. 65 

Jnly  1, 1892,  balance  unexpended 22. 59 

Amount  appropriated  by  act  approved  J  uly  13,  1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 1, 022. 59 

i  Amount  (estimated)  required  for  maiutcnance  of  existing  project 1, 000. 00 

<  Snbmited  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  act«  of  1866  and  1867. 

(See  Appendix  O  6.) 

7.  Channel  of  Charlotte  ffarhor  and  Pease  CreeJcy  Florida. — The  portion 
under  improvement  lies  between  the  Boca  Grande  entrance  from  the 
Gulf  of  Mexico  and  the  wharves  at  Pnnta  Gorda,  2  miles  from  the 
mouth  of  Pease  Creek.  The  available  depth  at  the  entrance  is  19  feet 
at  mean  low  water.  Immediately  within  the  entrance  there  is  an  an- 
,  chorage  with  a  depth  of  18  feet  and  over.  Between  that  point  and 
Punta  Gorda,  a  distance  of  24 J  miles,  the  channel  depth  varies  from  10 
to  20  feet.  In  the  act  of  September  19, 1890,  $35,000  was  appropriated 
for  improving  the  channel  between' the  limits  named.  A  survey  •f  the 
defective  portions  of  the  channel  was  made,  a  project  was  prepared  for 
its  improvement,  and  a  contract  entesed  into  for  doing  the  work.  The 
approved  project  contemplates  the  immediate  formation  of  a  channel 
12  feet  deep  and  as  wide  as  the  funds  will  permit.  The  estimated  cost 
of  a  channel  200  feet  wide  and  12  feet  deep  is  $127^500;  of  a  channel 
200  feet  wide  and  15  feet  deep,  $4G8;000» 
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The  amount  expended  up  to  June  30, 1891,  was  $2,886.44. 

It  was  decided  to  expend  the  money, available  in  deepening  the  chan- 
nel from  the  wharf  at  Punta  Gorda  to  Beacon  K'o.  2,  a  distance  of 
about  10,000  feet.  The  present  depth  of  water  in  this  portion  of  the 
channel  varies  from  10  feet  at  the  wharf  to  12  feet  at  Beacon  'No.  2.  It 
is  estimated  that  the  amount  available  is  sufficient  to  excavate  a  chan- 
nel 300  feet  wide  for  a  distance  of  300  feet  in  front  of  the  wharf,  and 
100  feet  wide  from  that  point  to  Beacon  No.  2  to  a  depth  of  12  feet. 

Active  operations  will  begin  as  soon  as  the  contractor  has  completed 
the  work  in  Hillsboro  Bay,  Florida. 

July  1,  1891,  balance  unexpended $32^113.56 

June  30, 1892,  amount  expended  during  fiscal  year 337. 51 

July  1, 1892,  balance  unexpended 31,776.05 

July  1,  1892,  amount  covered  by  uncompleted  contracts 29, 500. 00 

Julyl,  1892,  balance  available 2,276.05 

(  Amount  (estimated)  required  for  completion  of  existing  project 92, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  7.) 

8.  Sarawta  Bay,  Florida. — The  total  length  df  Sarasota  Bay  is  34 
miles.  The  portion  under  improvement  extends  from  Tampa  Bay  to 
Sarasota,  a  distance  of  21^  miles.  The  general  available  channel 
depth  is  5  feet,  but  there  are  two  reaches,  aggregating  1  mile  in  length, 
where  the  available  channel  depth  varies  from  3.6  to  4.3  feet.  The  ap- 
proved project  contemplates  the  formation  of  a  channel  100  feet  wide 
and  5  feet  deep  at  mean  low  water  between  the  limits  named  above. 

The  amount  expended  up  to  June  30, 1891,  was  $273.00. 

Work  was  begun  by  the  United  States  snag  and  dredge  boat 
Suwanee  October  31, 1891,  and  discontinued,  owing  to  the  exhaustion 
of  the  appropriation,  February  13, 1892.  The  work  was  much  retarded 
l)y  stormy  weather  and  accidents  to  the  pump  dre<lge,  caused  by  its 
being  choked  with  large  clams,  some  of  which  were  as  much  as  seven 
inches  in  diameter.  4,363.5  cuoic  yards  of  material,  measured  in  place, 
were  removed,  forming  a  cut  1,673  feet  long  and  38  feet  wide  through 
the  shoal  near  Palma  Sola  Point. 

July  1, 1891,  balance  unexpended $4, 727. 00 

June  30, 1892,  amount  expended  during  fiscal  year 4, 666. 73 

July  1, 1892,  balance  unexpended 60. 27 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 560. 27 

(  Amonnt  (estimated)  required  for  completion  of  existing  projec£ 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  8.) 

9.  Manatee  BiveVj  Florida. — The  portion  of  the  Manatee  River  under 
improvement  is  the  lowest  reach,  between  Eocky  Bluff  and  the  mouth, 
a  distance  of  about  12  miles.  This  had  a  midchannel  depth  of  from  7 
to  20  feet.  The  general  width  is  about  three-fourths  of  a  mile.  At  the 
mouth  was  a  long  shoal  with  a  minimum  depth  of  7  feet.  Between  Pal- 
metto and  Manatee,  about  6  miles  from  the  mouth,  was  another  bar,  cov- 
ered by  from  3  to  5  feet  of  water. 

The  river  was  .examined  in  1881.    The  project  adopted  had  for  its 
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object  to  form  a  clianiiel  100  feet  wide  and  13  feet  at  mean  low  water 
from  Tampa  Bay  to  McNeil  Point  (Palma  Sola).  Owing  to  the  changed 
oommerciai  relations  since  the  adoption  of  the  project,  brought  alwut 
by  the  extension  of  the  railroad  to  Tampa,  the  transfer  to  Tampa  of  the 
principal  Gulf  steamship  lines,  and  the  service  of  the  smaller  towns 
around  Tampa  Bay  by  coasting  steamers  from  Tampa,  the  project  was 
modified  in  1886  to  provide  for  the  passage  of  these  lighter- draft  vessels 
to  all  of  the  towns  of  the  lower  river  by  the  removal  of  the  bar  above 
Pahnetto. 

Tip  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  $27,881.93 
was  expended  on  this  improvement.  A  dredged  cut  was  made  across 
the  bar  at  the  mouth  of  the  river,  another  cut  was  made  across  the  bar 
between  Manatee  and'Braidentown,  and  a  survey  and  map  of  the  river 
were  made.  The  cut  at  the  mouth  had  been  nearly  obliterated,  but  a 
channel  8  feet  deep  and  of  sufficient  width  existed  from  Tampa  Bay  to 
Manatee.  In  the  act  approved  September  19,  1890,  $6,000  was  appro- 
priated for  continuing  the  improvement.  The  amount  was  insufficient 
to  make  any  x>6rmanent  improvement  in  the  channel  at  the  mouth,  the 
only  place  where  work  is  now  required,  and  the  money  available  is 
held  until  required  elsewhere  in  the  river  or  until  further  appropria- 
tions shall  increase  it  to  a  dum  sufficient  for  economical  work  at  the 
month. 

July  1,1891,  balance  nnezpended $6,118.07 

Jane  3D,  1892,  amount  expended  during  fiscal  year 96.20 

July  1,1892.  balance  unexpended ' 6,021.87 

July  1, 1892,  outstanding  HabUities 46.35 

July  1, 1892,  balance  available 5,975.52 

Amount  appropriated  by  act  approved  July  13,  1892 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 # 11, 975. 52 

C  Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  O  9.) 

10.  'Tampa  Bayj  Florida. — ^The  harbor  at  Tampa  Bay,  at  the  head  of 
one  arm  of  this  bay,  was  separated  from  deep  water  by  a  flat  2  miles 
wide.  Through  this  was  a  narrow  channel  with  an  average  available 
depth  of  about  5  feet,  formed  by  the  waters  of  Hillsboro  Eiver. 

The  original  project  was  adopted  in  1879,  and  had  for  its  object  the 
formation  of  a  9-foot  channel,  150  feet  wide  in  the  bay  and  200  fee<; 
wide  in  the  river,  from  the  9-foot  curve  in  the  bay  to  the  wharves  at 
Tampa^  in  Hillsboro  River,  at  an  estimated  cost  of  $97,000. 

Up  to  June  30, 1891,  $95,194  had  been  expended.  The  work  consisted 
entirely  of  dredging  and  rock  excavation,  and  extended  over  a  distance 
of  8,200  feet,  making  a  cut  varying  in  width  from  200  feet  in  the  river 
to  60  feet  in  the  bay.  On  June  30, 1887,  it  had  a  depth  along  its  center 
line  of  from  8.3  to  9  feet.  The  depth  on  the  flats  beyond  the  outer  ex- 
tremity of  the  cut  is  7  feet.  In  1888  the  project  was  modified.  Port 
Tampa,  9J  miles  from  Tampa,  on  Old  Tampa  Bay,  had  become  the 
deep-water  jwrt  of  Tampa.  The  modified  project  is  to  form  and  main- 
tain a  channel  8  feet  deep  in  Hillsboro  Bay  and  Hillsboro  River  to  the 
city  of  Tampa,  and  a  channel  20  feet  deep  and  200  feet  wide  from  the 
outer  bar  to  Port  Tampa. 

dp  to  June  30, 1891,  no  further  work  had  been  done  in  Hillsboro  Bay. 
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In  Old  Tampa  Bay  the  channel  through  the  outer  bulkhead  had  been 
dredged  to  a  depth  of  20  feet  for  a  width  of  100  feet,  and  from  16  to  20 
feet  for  the  remaining  100  feet  in  width,  and  that  through  the  inner 
bulkhead  for  a  width  of  150  feet  with  a  mid-depth  of  19.7  feet. 

By  the  act  approved  September  19, 1890,  $25,000  was  appropriated  for 
continuing  the  improvement. 

Under  this  appropriation  work  was  resumed  in  Old  Tampa  Bay  De- 
cember 19,  and  in  Hillsboro  Bay  April  7.  The  channel  called  for  by 
the  project  was  completed  in  Old  Tampa  Bay  May  12.  Work  still  con- 
tinued in  Hillsboro  Bay  at  the  end  of  the  fiscal  year.  On  June  30  a 
continuous  channel  8  to  9  feet  deep  and  70  feet  wide  had  been  secured 
from  the  mouth  of  the  Hillsboro  River  to  the  8-foat.  contour  in  Hillsboro 
Bay,  near  Ballast  Point.  In  a  bend  in  the  channel  near  Spanish  Town 
Point  the  channel  has  been  made  100  feet  wide. 

July  1.1891,  balance  nnexpended $24,806.00 

^  June  30, 1892,  amount  expended  during  fiscal  year • 14, 801. 36 

July  1, 1892, balance  unexpended 10,004.64 

July  1, 1892, outstanding  liabilities $5,327.59 

J uly  1, 1892,  amount  covered  by  uncompleted  contracts.' 4, 080. 67 

9,408,26 

July  1,1892,  balance  available 596.38 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000.  OO 

Amount  available  for  fiscal  year  ending  Juno  30^  1893 10, 596. 38 

(See  Appendix  O  10.) 

11.  Wiihlacoochee  Bivevj  Florida. — ^This  river  is  120  miles  long  and 
has  a  normal  width  varying  from  76  to  180  feet,  though  at  numerous 
points  a  defined  channel  is  almost  lost  in  broad  marshy  lakes  and  cy- 
press swamps.  The  low-water  depth  varied  from  1  to  7 J  feet.  Before 
improvement  the  river  was  so  obstructed  by  shoals,  loose  rocks,  suags, 
fallen  trees,  floating-grass  islands,  and  bars  as  to  be  practically  impas- 
sable excepting  in  isolated  reaches. 

The  river  was  examined  with  a  view  to  its  improvement  in  1879. 
The  approved  project  calls  for  the  removal  of  snags,  overhanging  trees, 
loose  rocks,  and  some  of  the  worst  shoals  between  the  Gulf  of  Sf  exic^) 
and  Pemberton  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2  feet  draft  to  navigate  the  river  during  one-half  the  year. 

Prior  to  June  30, 1891,  the  river  had  been  cleared  and  made  naviga- 
ble as  called  for  by  the  project  between  Pemberton  Ferry  and  Dun- 
nellon.  Work  was  still  required  on  some  of  the  ledges  in  order  to  make 
navigation  safe.    Work  was  also  required  below  Dunnellon. 

The  amount  expended  up  to  June  30, 1891,  was  $17,869.83. 

In  the  act  api)roved  September  19, 1890,  $5,400  was  appropriated  for 
continuing  the  improvement.  Work  under  this  appropriation  was  be- 
gun March  23  and  still  continued  June  30.  On  account  of  the  very  low 
stage  of  the  river  the  United  States  snag  and  dredge  boat  8uwaneeciovl6, 
not  be  taken  up  where  the  work  was  most  required.  The  boat  was  laid 
up  and  a  party  formed  from  the  crew  and  the  work  of  removing  obstruc- 
tions was  carried  on  from  the  small  boats  and  from  the  banks;  79  snags 
and  10  overhanging  trees  were  removedj  466  cubic  yards  of  rock  was 
blasted  and  296  cubic  yards  of  rock  was  removed  from  the  channel; 
128  linear  feet  of  dams  was  built. 

The  channel  called  for  by  the  project  is  nearly  completed. 
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July  1, 1891,  balance  nnexpended - $6,040.17 

Aagost  10, 1891,  amount  refunded  by  land-grant  railroad 3. 57 

6,043.74 
June  30, 1892,  amonnt  expended  during  fiscal  year ,..      3,193.00 

July  1, 1892,  balance  unexpended 2,850.74 

July  1,1892,  outstanding  liabilities 762.74 

July  1, 1892,  balance  available 2,088.00 

(See  Appendix  O  11.) 

12*  Harbor  at  Cedar  Keys,  Florida. — ^Tlie  improvement  of  this  harbor 
has  been  carried  on  from  time  to  time  nnder  various  appropriations 
made  since  1872.  It  was  obstructed  b/a  shoal,  known  as  the  Middle 
Ground,  lying  in  the  Main  Ship  Channel  opposite  W  ar  Key  and  by  shoals 
elsewhere  in  the  channel  and  at  its  outer  extremity.  At  these  points 
the  general  channel  depth  of  12  feet  was  reduced  from  7  or  9  feet  by 
outcroppiDg  rocks  with  sand  and  shells. 

The  existing  project  for  the  improvement  has  for  its  object  to  form  a 
channel  200  feet  wide  and  10 J  feet  deep  through  these  shoals.  Work 
under  this  project  has  been  carried  on  under  various  appropriations 
made  since  1884.  The  total  expenditure  up  to  June  30,  1891,  was 
$19,852.92.  A  clear  channel  of  the  required  depth  from  the  Gulf  up 
to  Cedar  Keys  had  been  obtained.  Near  Buoy  No.  12  and  in  the  Mid- 
dle Ground  the  width  was  insufficient.  Some  further  dredging  was 
done  in  the  Middle  Ground.  When  work  stopped  the  cut  there  had  a 
width  of  200  feet  and  ^  least  depth  of  9}  feet.  Along  its  east  side  the 
depth  was  10  feet.  In  the  act  approved  September  19,  1890,  $2,500 
was  appropriated  for  this  harbor,  with  the  provision  that  a  portion 
could  be  expended  at  Derrick  Island  Gap  on  the  inside  channel  from 
Suwanee  Kiver.  The  project  for  this  portion  of  the  improvement  is 
to  obtain  a  channel  5  feet  deep  at  mean  low  water  from  the  harbor  of 
Cedar  Keys  to  the  Suwanee  Basin. 

The  Work  was  done  with  the  United  States  steam  snag  and  dredge  boat 
Suwanee.  When  operations  ceased,  owing  to  the  exhaustion  of  the  ap- 
propriation, a  channel  had  been  dredged  in  the  vicinity  of  Derrick 
Island  Gap  1,196  feet  long,  37J  f(»et  wide,  and  6  feet  deep. 

July  1.1891;  balance  unexpended $2,147.08 

June  cO,  1892, amount  expended  during  iiscal  year 1, 941. 17 

July  1, 1892,  balance  unexpended 205.91 

C  Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

<  Submitted  in  eompliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  12.) 

13.  Suwanee  River ^  Florida. — ^The  length  of  river  under  improvement 
is  130  miles.  From  the  Derrick  Gap  entrance  to  Branford,  a  distance 
of  80  miles,  the  width  of  the  river  varies  from  250  to  300  feet,  and  its 
original  low- water  depth  from  3  to  30  feet.  It  was  but  little  obstructed, 
excepting  at  the  mouth.  Between  Branford  and  Ellaville  the  general 
width  is  325  feet.  It  was  obstructed  by  many  dangerous  rock  shoals, 
crossed  by  crooked  channels,  which  had  a  low-water  dex)th  of  from  1.5 
to  3  feet,  as  well  as  by  snags  and  overhanging  trees. 

A  project  for  this  improvement  was  adopted  in  1880.  It  contem- 
plates the  formation  of  a  channel  150  feet  wide  and  5  feet  deep  from 
the  golf  (through  the  bars  at  the  passes)  as  far  up  the  river  as  liTew 
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Branford  (Eoland  Bluflf).  From  there  to  EUaviUe  the  channel  is  to  be 
60  feet  wide  and  4  feet  deep. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  $39,677.07 
had  been  expended  on  this  improvement.  A  long  cut,  now  partly  ob- 
.literated,  had  been  made  through  the  shoals  between  the  mouth  and 
deep  water  of  the  Gulf  of  Mexico,  and  a  practicable  bit  not  safe  chan- 
nel had  been  opened  as  far  as  Hudson. 

During  the  past  fiscal  year  operations  have  been  carried  on  by  the 
United  States  snag  boat  Suwaneej  and  the  channel  between  Branford 
and  LuravUle  has  been  widened  and  deepened  so  that  a  channel  safe 
during  medium  and  high  stages,  and  fairly  safe  and  3  feet  deep  at  the 
lowest  stages,  now  exists  as  far  as  Hudson,  15  miles  below  EllaviUe. 
The  channel  across  the  Suwanee  Basin  was  partially  opened  and  was 
marked  with  palmetto  piles. 

July  1, 1891,  balance  unexpended...- $1,322.93 

August  10, 1891,  amount  refunded  by  land-grant  railroad .55 

1,323.48 
June  30, 1892,  amount  expended  during  fiscal  year j- 1, 085. 15 

July  1, 1892,  balance  unexpended 238. 33 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 238. 33 

C  Amount  (estimated)  required  for  completion  of  existing  project 21, 158. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  0 13.) 

IMPBOVEMENT    OP    CERTAIN    BITERS    AND    HARBORS    IN    aEOROlA, 
FLORIDA,  AND  ALABAMA. 

Officer  in  charge,  Capt.  Philip  M.  Price,  Corps  of  Engineers^  with 
Lieut.  William  E.  Craighill,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Apalachicola  Bay,  Florida, — In  1879  there  was  a  minimum  depth 
of  3^  feet  in  the  channel  over  the  bar  at  the  mouth  of  the  Apalachicola 
River. 

The  bar  begins  about  one-half  mile  below  the  town  of  Apalachicola, 
Fla.,  and  is  about  7,300  feet  wide. 

In  1879  a  plan  of  improvement  was  adopted  which  contemplated 
dredging  through  the  bar  a  straight  channel  11  feet  deep  and  100  feet 
wide,  to  be  afterwards  increased  to  200  feet  wide  should  the  first  cut 
produce  results  to  warrant  it. 

In  1891  this  project  was  amended  to  include  dredging  a  straight 
channel  through  Bulkhead  Shoal  9  feet  deep  and  not  less  than  100  feet 
wide. 

Up  to  June  30, 1891,  the  sum  of  888,539.01  had  been  expended  on  this 
improvement  in  dredging  a  straight  channel  through  the  bar  at  the 
mouth  of  the  river,  whenever  funds  were  available,  between  the  years 
1881  and  1890.  On  account  of  inadequate  appropriations  the  dredged 
cut  has  never  exceeded  90  feet  in  width  and  9J  feet  in  depth,  and  has 
gradually  filled  up,  partly  by  the  deposit  of  silt  from  the  river  and  partly 
by  the  washing  in  of  material  from  the  sides  of  the  cut  by  the  currents 
produced  by  the  tides  and  the  prevailing  easterly  winds. 

During  the  fiscal  year  ending  June  30, 1892,  $18,412.31  has  been  ex- 
pended.   Under  the  contract  with  the  Alabama  Dredging  and  Jetty 
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Company,  approved  Au^st  3, 1891, 54,458  cubic  yards  of  material  was 
dredged  on  Bulkhead  Shoal,  between  October  26, 1891,  and  February 
6, 1892,  at  25  cents  per  cubic  yard.  A  straight  cut  wa^sj  made  about 
4,000  feet  long,  9  feet  deep  and  120  feet  wide.  Between  February  G 
and  27,  1892,  11,461  cubic  yards  of  material  was  dredged  from  the 
Blioalest  places  in  the  straight  channel  over  the  bar  at  the  mouth  of 
the  Apalachicola  River,  when  further  operations  were  suspended  on 
a<^count  of  exhaustion  of  funds. 

It  is  anticipated  that  the  cut  through  Bulkhead  Shoal  may  be  reason- 
ably permanent.  Experience  has  shown  that  the  channel  through  the 
bar  at  the  mouth  qf  the  river  will  require  redredging  at  least  once  in 
two  years,  unless  the  cut  is  made  deeper  and  wider  than  has  been 
hitherto  ijossible  with  the  ftinds  available.  It  is  probable  that  a  deeper 
and  wider  cut  may  be  more  lasting. 

July  1, 1891,  balance  unexpended $18,461.24 

June  30, 1892,  amount  expended  during  fiscal  year 18, 412. 31 

July  1, 1892,  balance  unexpended^ 48.93 

July  1, 1892, outetandiug  liabilities^ 13.50 

Jii ly  1, 1892,  balance  avaUable 35. 43 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 20, 035. 43 

(See  Appendix  P 1.) 

2.  Apalachicola  River ^  Fhrida. — ^The  examination  and  survey  of  the 
Apalachicola  Eiver,  finished  in  1873,  showed  that  the  river,  through- 
oat  its  length  of  105  miles,  had  a  natural  channel  not  less  than  6  feet 
deep.  The  channel  was,  however,  much  obstructed  by  the  accumula- 
tion of  logs  and  snags  brought  into  it  by  the  freshets  in  the  Chatta- 
hoochee and  Flint  rivers.  At  Moccasin  Slough  the  river  had  been 
obstructed  by  piles,  driven  by  Confederate  authorities  dui'ing  the  war. 
Drift  Jogs  had  accumulated  against  these  piles,  and  formed  a  dam 
across  the  river,  and  forced  a  narrow  and  very  crooked  channel  through 
its  banks  into  the  river  Styx.  Navigation  was  difficult  at  the  Upper 
and  Lower  Elbows  on  account  of  the  abrupt  bends  and  narrow  channel. 

The  original  project  for  the  improvement  of  the  river  provided  for 
securing  a  channel,  100  feet  wide  and  6  feet  deepj  by  the  removal  of 
snags  and  overhanging  trees,  and  widening  and  straightening  the  chan- 
nel at  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost  of 
♦80,333. 

In  conformity  with  the  act  of  September  19, 1890,  this  project  was  in 
that  year  modified  by  adding  thereto  the  securing  of  a  channel  60  feet 
wide  and  5  feet  deep,  through  the  Cut-Gflf,  Lee  Slough,  and  the  Lowei' 
Chipola  Eiver,  at  an  estimated  cost  of  $7,500. 

The  expenditure,  from  1874  to  June  30, 1891,  of  $43,811.43,  had  re- 
sulted in  clearing  out  the  great  aceumulation  of  logs  and  snags  and 
overhanging  trees,  and  in  annually  i;emoving  the  logs  and  snags  brought 
down  by  the  freshets  in  the  rivers^bove. 

A  partial  improvement  had  also  been  effected  at  Moccasin  Slough 
and  the  Elbows,  but  navigation  at  these  points  was  still  difficult. 

A  little  work  had  been  done  on  the  Cut-Off  and  Lower  Chipola  Eiver, 
in  order  to  enable  steamboats  to  reach  the  landings  above  and  below 
Lee  Slough,  but  the  funds  available  had  not  been  sufficient  to  do  any 
work  on  Lee  Slough  itself. 

During  the  fiscal  year  ending  June  30, 1892,  the  sum  of  $754.47  has 
been  expended  in  removing  the  snags,  sunken  logs,  and  overhanging 
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trees  from  the  Apalachicola  River,  and  from  the  Cut  Off  and  Lower 
Cbipola  River,  which  lead  to  Lee  Slough.  The  country  bordering  on 
Lee  Slough  is  now  attracting  the  attention  of  settlers,  and  would  be 
rapidly  developed  if  the  Cut-Off  and  Lee  Slough  and  Lower  Chipola 
River  were  so  cleared  of  obstructions  that  the  river  steamboat's  could 
get  through  them  on  their  regular  trips.  The  river  affords  the  only 
practicable  means  of  transportation  for  the  products  of  this  country. 

Jaly  1, 1891,  balance  nnexpended $754.47 

June  30, 1892,  amount  expended  during  fiscal  year 754.47 

Amonnt  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

(See  Appendix  P  2.) 

3.  Flint  Eiver,  Georgia. — Before  the  improvement  was  begun  the  river 
was  only  navigable  at  low  water  from  its  mouth  up  to  Bainbridge,  and 
the  channel  over  this  portion  was  narrow,  crooked,  and  much  obstructed 
by  logs,  snags,  and  overhanging  trees. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1873  and  modified  in  1879,  the  object  of  the  original  project  being  to 
afford  a  channel  100  feet  wide  and  3  feet  deep  at  low  water  from  its 
mouth  up  to  Albany,  Ga.,  an  estimated  distance  of  106  miles;  and  of 
the  modification,  to  provide  a  navigable  channel  for  light-draft  steamers, 
at  moderate  stages  of  water,  from  Albany  to  Montezuma,  an  estimated 
distance  of  77  miles. 

Previous  to  the  act  of  June  18, 1878.  $70,000  was  appropriated  for  the 
"  Chattahoochee  and  Flint  rivers,^  or  which  $18,000  was  expended  on 
the  Flint  Eiver. 

The  expenditure  up  to  June  30, 1891,  of  $140,220.84,  had  resulted  in 
obtaining  a  navigable  channel^  having  a  low-water  depth  of  3  feet,  from 
the  mouth  of  the  river  to  Albany.  Above  Albany  the  river  hati  been 
partially  cleared  of  logs  and  snags,  and,  to  a  limited  extent,  of  loose 
rock,  between  Albany  and  Montezuma. 

During  the  fiscal  year  ending  June  30, 1892,  $12,080.74  was  expended 
in  the  care  and  preservation  of  plant  and  in  continuing  work  under  the 
approved  project. 

Between  the  mouth  of  the  river  and  Bainbridge,  Ga.,  the  river  is  in 
a  fairly  navigable  condition,  and  only  requires  the  annual  clearing  out 
of  snags  brought  in  by  the  winter  freshets. 

Between  Bainbridge  and  Albany,  Ga.,  a  channel  having  a  low- water 
depth  of  3  feet  and  a  minimum  width  of  50  feet  has  been  secured,  but 
in  many  places  this  channel  is  too  narrow  and  tortuous  for  safe  navi- 
gation, and  will  be  improved  as  funds  are  available.  The  work  will 
consist  in  drilling,  blasting,  and  removing  rock  from  the  marl  and  rock 
shoals.  When  completed  the  improvement  will  be  comparatively  per- 
manent; but,  for  the  preservation  of  the  improvement,  it  will  be  neces- 
sary to  maintain  a  snag  boat  on  the  river,  at  an  annual  cost  of  $6,000. 

Between  Albany  and  Warwick,  38  miles  above,  low- water  navigation 
is  prevented  by  a  series  of  rock  shoals,  on  which  the  depth  of  water 
varies  from  6  to  18  inches.  The  loose  bowlders  have  been  partially 
removed  from  the  channel  on  this  portion  of  the  river. 

Between  Warwick  and  Montezuma  the  improvement  consists  mainly 
in  the  removal  of  logs  and  snags  and  overhanging  trees,  and  has  been 
sufficiently  accomplished  to  permit  navigation  at  moderate  stages  of 
water.  Fresh  logs  and  snags  will,  however,  be  brought  in  by  each 
winter's  freshets.  So  far  as  known  no  commercial  use  has  been  made 
of  the  river  above  Albany  since  July,  1890,  when  the  Montezuma  Steam- 
boat Company  sold  their  small  steamer  to  the  Albany  Navigation  Com* 
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pany,  wliicli  has  since  used  it  on  the  river  below  Albany.  There  are 
no  indications  that  any  use  will  be  made  of  the  river  above  Albany  in 
the  near  future.  For  this  reason  no  measures  have  been. yet  taken  to 
require  the  owners  of  the  two  bridges,  which  now  obstruct  navigation, 
at  distances  of  16  and  41  miles  respectively  above  Albany,  to  provide 
their  bridges  with  draw  openings. 

Between  Albany  and  Bainbridge.a  considerable  river  trade  has  been 
developed  in  consequence  of  the  improvements  already  effected.  The 
business  will  be  much  increased  as  low-water  navigation  is  facilitated 
by  further  work. 

"Between  Bainteidge  and  the  mouth  of  the  river  the  many  steamboats 
plying  on  the  Chattahoochee  and  Apalachicola  rivers  run  regularly 
and  do  a  large  business. 

Jnly  1, 1891,  balance  unexpended $16, 809. 17 

June  20, 1892,  amount  expended  during  fiscal  year 12, 080. 74 

July  1, 1892,  balance  uneigpended 4, 728. 43 

July  1, 1892,  outetanding  liabilities 794,81 

July  1. 1892,  balance  available 3,933.62 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 18. 933. 62 

(See  Appendix  P  3.) 

4.  Chattahoochee  River,  Georgia  and  Alabama, — The  river  was  origi- 
nally much  obstructed  by  logs,  snags,  and  overhanging  trees,  and  by 
a  number  of  rock  and  marl  shoals  and  sand  bars,  so  that  navigation 
was  difficult  and  dangerous.  Steamboats  could  only  run  by  daylight, 
and  not  unfrequently  lay  on  sand  bars  for  weeks  at  a  time,  waiting 
for  a  rise  in  the  river.    Very  many  were  lost  by  striking  logs  and  snags. 

The  present  plan  of  improvement,  adopted  in  1873  and  modified  in 
1882,  contemplates  a  low-water  channel  4  feet  in  depth  and  100  feet  in 
width  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  distance  of  224 
miles,  by  the  removal  of  snags  and  other  obstructions  from  the  chan- 
nel and  overhanging  trees  from  the  banks;  by  the  excavation  of  rock 
shoals,  and  by  works  of  contraction  and  shore  protection. 

Previous  to  the  act  of  June  18, 1878,  $70,000  was  appropriated  for 
the  "Chattahoochee  and  Flint  rivers,'^  of  which  $52,000  was  expended 
on  the  Chattahoochee  Eiver. 

The  expenditure  of  $251,941.23,  up  to  June  30, 1891,  has  resulted  in 
securing  and  maintaining  a  fair  navigable  channel  between  Chatta- 
hoochee. Fla.,  and  Eufaula,  Ala.,  at  all  seasons  of  the  year,  and  be- 
tween Eufaula,  Ala.,  and  Columbus,  6a.,  at  all  times  except  during 
low  water. 

Steamboats  now  make  regular  trips,  with  but  few  detentions,  run- 
ning by  night  as  well  as  by  day. 

The  limited  annual  appropriations  for  this  improvement  have  not 
been  sufficient  to  maintain  properly  the  works  of  contraction  already 
constructed,  nor  to  extend  nor  modify  them  as  required. 

During  the  year  eudiog  June  30, 1892,  $9,604.04  has  been  expended 
in  maintaining  the  existing  improvement,  excavating  rock  shoals,  and 
in  making  a  partial  improvement  at  Mound  Bar,  by  contraction  and 
shore  protection  works.  The  most  serious  obstructions  are  now  at 
the  Mound  and  Woolfolks  bars,  between  Eufaula  and  Columbus,  Ga. 
At  both  these  places  the  banks  are  caving  badly,  and  navigation  is 
yearly  becoming  more  difficult  and  dangerous.  At  low  stages  boats 
have  to  be  warped  over  the  bars.  Trouble  is  also  experieiiped  at  Fran- 
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cis  Bend,  above  Eufanla,  and  Kings  Bock,  about  200  miles  below 
Columbus. 

If  sufficiently  large  appropriations  were  made  to  permanently  im- 
prove these  localities,  it  is  believed  that  thereafter  the  navigation  of 
the  river  could  be  maintained  in  good  condition  throughout  the  year, 
by  annual  appropriations  of  $10,000,  for  the  repair  and  maintenance  of 
the  plant  and  improvements,  and  for  the  removal  of  the  annual  accumu- 
lation of  logs  and  snags  brought  in  by  the  winter  freshets. 

The  hull  of  the  snag  boat  Chattahoochee  is  nearly  worn  out,  and  is 
not  worth  repairing  further.  The  snag  boat  will  have  to  be  practically 
rebuilt,  at  an  estimated  cost  of  $10,000. 

,  llegular  lines  of  steamboats  do  a  large  passenger  and  freight  busi- 
ness on  this  river,  which  affords  the  only  practicable  means  of  ti^ans- 
portation  to  a  considerable  section  of  country. 

Jnly  1,  1891,  balance  unexpended $11,076.98 

June  30,  1892,  amount  expended  during  fiscal  year 9, 60i.  64 

July  1,  1892,  balance  unexpended - 1, 472.  34 

July  1,  1892,  outstanding  liabilities 373. 29 

July  1,  1892,  balance  available , 1,099.05 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 099. 05 

(See  Appendix  P  4.) 

5.  La  Orange  Bayou  and  Holmes  Biver^  Florida, — La  Grange  Bayou 
is  situated  on  the  north  side  and  near  the  head  of  Choctawhatchec  Bay, 
and  into  it  flows  Cedar  Creek,  a  deep  stream  from  90  to  160  feet  wide, 
on  which  is  situated  the  town  of  Freeport,  1 J  miles  above  the  bayou. 

The  channel  though  the  bayou  was  originally  narrow  and  shoal,  and 
obstructed  by  logs  and  drift. 

An  examination  of  the  bayou  was  made  under  the  act  of  Congress 
approved  March  3, 1881,  and  an  estimate  submitted  for  dredging  the 
channel,  so  as  to  admit  the  passage  of  vessels  drawing  4J  feet  at  mean 
Tow  water,  at  a  cost  of  $19,994.30. 

In  1883  the  sum  of  $2,000,  allotted  from  the  appropriation  of  $20,000, 
made  ^y  the  act  of  August  2,  1882,  for  the  improvement  of  ChoctaAv- 
hatchee  River,  Florida,  was  expended  on  La  Grange  Bayou,  mainly 
in  removing  snags  and  drift,  and  in  dredging  a  small  amount  of  mud 
from  the  shoalest  part  of  the  channel.  Since  then  no  work  has  been 
done. 

The  act  of  August  5, 1886,  appropriated  $2,000  for  this  improvement. 
So  small  a  sum  could  not  be  profitably  expended,  and  it  was  decided  to 
withhold  it  until  an  additional  appropriation  was  made  for  the  work. 

The  act  of  August  11, 1888,  appropriated  $3,000  for  completing  the 
improvement  of  La  Grange  Bayou,  including  Holmes  River,  up  to  the 
town  of  Vernon. 

An  examination  and  partial  survey,  made  in  1889,  showed  that  the 
amount  of  $5,000,  then  available  for  the  improvement,  was  not  suffi- 
cient to  complete  it  as  required  by  the  act,  and  the  Secretary  of  War 
therefore  directed  that  no  further  expenditures  should  be  made. 

Before  the  completion  of  the  Pensacola  and  Atlantic  Railroad  the 
town  of  Freeport  was  the  center  of  trade  for  a  large  section  of  country 
surrounding  it.  This  trade  was  mainly  carried  on  in  vessels  plying  be- 
twe^.n  Pensacola  and  Freeport. 

Since  the  completion  of  the  railroad,  however,  the  commerce  of  Free- 
port  and  La  Grange  Bayou  has  diminished  to  such  an  extent  that  in  1889 
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there  'vas  only  one  store  in  Freeport,  and  but  one  schooner  made  occa- 
sional trii>s  between  that  point  and  Pensacola. 

No  necessity  now  appears  to  exist  for  the  farther  improvement  of  La 
Grange  Bayou,  Florida. 

The  act  of  September  19, 1890,  appropriated  $3,000  for  "improving  La 
Grange  Bayou,  continuing  improvement  of  Holmes  iCiver,  Florida." 

Holmes  Kiver  is  an  affluent  of  the  Ohoctawhatchee  Eiver.  It  is  a 
deep  stream,  but  was  much  obstructed  by  snags,  logs,  and  overhang- 
ing trees. 

During  the  fiscal  year  ending  June  30, 1891,  the  sum  of  $3,000  was 
expended  in  removing  these  obstructions.  For  this  purpose  the  log 
boat  belonging  to  the  Ohoctawhatchee  River  was  used. 

The  river  is  now  in  good  navigable  condition^  but  there  is  very  little 
trade  carried  on.  The  improvement  made  will  probably  render  the 
navigation  of  the  river  safe  for  several  years  to  come. 

July  1, 1891,  balance  nnezpended , $4, 839. 20. 

July  1, 1892,  balance  unexpended 4,839.20 

(See  Appendix  P  5.) 

6.  Choctawhatchee  River ^  Florida  and  Alabama. — ^When  work  on  the 
improvement  was  begun  in  1874,  the  river,  although  having  an  average 
widtl^of  300  feet,  was  almost  totally  obstructed  by  the  accumulation  of 
logs  and  snags,  and  navigation  was  only  possible  by  flatboats  of  light 
draft.  The  channel,  if  a  channel  existed  at  all,  was  exceedingly  dan- 
gerous to  navigation,  particularly  during  the  lower  stages  of  water. 

The  project  for  improvement,  adopted  in  1880,  provided  for  obtaining 
a  low- water  navigable  channel  from  its  mouth  to  Geneva,  Ala.,  an  esti- 
mated distance  of  125  miles,  and  a  navigable  high-water  channel  from 
Geneva  to  Newton,  Ala.,  an  estimated  distance  of  37  miles. 

In  1890  tiie  project  was  amended  to  provide  for  securing  a  low-water 
channel  from  Geneva  to  Newton. 

Tiie  improvement  consists  in  the  removal  of  logs  and  snags  from  the 
channel  and  overhanging  trees  from  the  banks,  in  deepening  sand  bars 
by  works  of  contraction  and  shore  protection,  and  in  excavating  a  chan- 
nel through  the  rock  and  marl  shoals. 

The  expenditure,  up  to  June  30,  1891,  of  $97,429.60,  had  resulted  in 
sufficiently  removing  the  obstructions  fr'om  the  river  between  its  mouth 
and  Caryville  to  meet  the  requirement43  of  the  present  commerce  on  that 
8ec*tion  of  the  river,  and  in  giving  a  fairly  navigable  channel,  except  at 
extreme  low  water,  from  the  crossing  of  the  Pensacola  and  Atlantic 
liailroad,  at  Caryville,  Fla.,  to  Geneva,  Ala.,  a  distance  of  25  miles,  and 
a  partially  improved  channel  from  Geneva  to  Pate  Landing,  25  miles 
above. 

Steamboats  now  run  with  considerable  regularity  from  Geneva,  Ala., 
to  the  railroad  at  Caryville. 

During  the  year  ending  June  30, 1892,  $6,748.08  was  expended  in 
snagging  operations  between  Geneva  and  Caryville,  and  in  providing 
motive  power  for  the  snag  boat. 

Geneva  is  a  thriving  town,  the  trading  and  shipping  center  for  a  rich 
agricultural  region  surrounding  it.  The  river  aftbrds  the  only  practi- 
cable means  of  transportation  to  this  district.  During  recent  years  the 
work  has,  therefore,  mainly  been  directed  to  improving  this  section  of 
tbe  river,  and  has  resulted  in  clearing  out  a  large  number  of  the  accu- 
mulated logs  and  snags.  Low-water  navigation  is  impeded  by  several 
sand  bctrs,  which  can  be  readily  deepened  by  works  of  contraction  and 
shore  protection  if  sufficient  funds  are  appropriated  for  the  purpose. 
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When  freight  oflPers  steamboats  occasionally  run  to  Pate  Landing  at 
favorable  stages  of  water. 

Since  the  completion  of  the  Alabama  Midland  Eailroad,  from  Mont- 
gomery, Ala.,  to  Baiubridge;  Ga.,  which  passes  through  Newton,  the 
urgent  necessity  for  improving  the  upper  portion  of  the  river  no  longer 
exists,  and  it  is  doubtful  if  this  section  of  the  river  would  now  be  much 
used,  even  if  the  improvements  were  completed. 

The  plan,  therefore,  contemplates  completing  the  improvement  be- 
tween Geneva  and  Caryville,  and  then  between  Geneva  and  Pate 
Landing,  before  beginning  any  work  upon  the  marl  shoals  which  now 
obstruct  navigation  between  Newton  and  Pate  Landing. 

With  larger  appropriations,  the  improvement  could  be  completed  be- 
tween Caryville  and  Pat:e  Landing  in  a  few  working  seasons,  and 
thereafter  only  an  annual  expenditure  of  about  $6,000  would  be  required 
for  maintaining  a  snag  boat  for  the  removal  of  the  logs  and  snags 
brought  in  by  the  winter  freshets,  and  for  the  repair  of  works  of  con- 
traction, unless  it  should  be  then  decided  to  continue  the  improvement 
to  Newton. 

July  1, 1891,  balance  unexpended .' $12,070.40 

June  30, 1892,  amount  expended  during  fiscal  year 6, 748. 68 

.July  1, 1892,  balance  unexpended 5, 321. 72 

July  1, 1892,  outstanding  liabilities , -829.99 

July  1, 1892,  balance  available 4,491.73 

.  Amount  appropriated  by  act  approved  July  13, 1892 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 991. 73 

(See  Appendix  P  6.) 

'  7.  Harbor  at  Pensaoola^  Florida. — In  1878  the  channel  was  much  ob- 
structed by  wrecks,  aud  a  survey  made  in  1879  showed  that  the  inner 
bar  had  shoaled  to  a  depth  of  19  J  feet  at  mean  low  water.  This  depth 
was  not  sufficient  to  accommodate  a  large  number  of  vessels  seeking 
entrance  to  the  port.  The  western  shore  of  the  entrance  to  the  harbor, 
which  is  the  site  of  old  Fort  McRee,  was  fast  washing  away,  and  a 
large  portion  of  the  fort  had  disappeared.  Corresponding  changes  in 
the  direction  of  the  channel  and  of  the  tidal  currents  had  occurred, 
and  to  this  was  partly  attributed  the  shoaling  of  the  inner  bar.  The 
removal  of  the  wrecks  was  begun  in  1878. 

The  plan  of  improvement  ^opted  in  1881,  in  accordance  with  the 
report  of  the  Board  of  Engineers,  contemplated  dredging  a  channel 
300  feet  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar, 
for  the  temporary  relief  of  the  navigation  of  the  harbor,  and  protect- 
ing the  shore  line  near  Fort  McRee  from  further  abrasion,  with  the 
view  of  preventing  further  injurious  changes  in  the  tidal  currents,  and 
retaining  this  position  for  defensive  purposes. 

The  expenditure  up  to  June  30, 1891,  of  $249,430.04  had  resulted  in 
obtaining,  temporarily,  a  channel  across  the  inner  bar  reported  to  be 
120  feet  wide  and  24  feet  deep,  at  mean  low  water,  at  the  conclusion  of 
dredging  operations  in  1886. 

This  channel  had  shoaled  to  a  depth  of  19  feet  in  June,  1891.  The 
further  abrasion  of  the  western  shore  line  near  Fort  McRee  was  stopped 
by  the  construction  of  two  groins,  north  of  the  fort,  and  nearly  at  right 
angles  to  the  shore,  having  lengths  of  360  and  220  feet  respectively. 
The  groins  were  built  of  stone  and  concrete,  and  were  completed  in 
April,  1890. 

During  the  year  ending  June  30, 1892,  $11,380.52  was  expended  in 
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the  care  and  preservation  of  the  property  belonging  to  the  improvement, 
in  continuing  the  tests  of  cements  used  in  the  construction  of  the 
groins,  and  in  dredging  on  the  inner  bar. 

In  June,  1891,  the  continued  shoaling  of  the  inner  bar  was  causing  - 
such  serious  detriment  to  the  commercial  interests  of  the  port — ^many 
loaded  vessels  being  unable  to  leave  the  harbor — that  the  hiring  of  the 
junction  dredge  BayJ^^  trom  the  Mississippi  Eiver  Jetty  Company, 
was  authorized.  The  dredge  began  work  on  June  28,  1891,  and  con 
tiuued  pumping,  when  the  weather  permitted,  until  July  16, 1891,  when 
the  shaft  was  broken.  The  owners  of  the  dredge  then  refused  to  go 
ou  with  the  work.  It  is  estimated  that  14,151  cubic  yards  of  material 
was  removed  from  the  bar,  giving  an  available  increase  of  depth  ou 
the  bar  of  about  one  foot  and  a  half  which  has  not,  however,  been  pre- 
served. 

On  January  17,  1891,  a  Board  of  Engineers  was  appointed  to  as- 
semble atPensacola,  Fla.,  for  the  purpose  of  considering  and  reporting 
upon  the  improvement  of  the  harbor.  The  report  of  the  Board,  dated 
July  16, 1891,  is  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1891,  page  1723. 

Jnly  1,  1891,  balance anexpended $25,569.96 

JaiiedO,  18^,  amount  expended  during -fiscal  year 11,380.52 

July  1, 1892,  balance  unexpended 14, 189.44 

July  1,  1892,  outatanding  liabilities 325.50 

July  1, 1892,  balance  available 13,863.94 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 88, 863. 94 

(See  Appendix  P  7.) 

8,  JEscambia  and  Conecuh  rivers^  Florida  and  Alabama, — ^These  rivers 
are  actually  one  river;  that  portion  of  the  river  from  its  headwaters  in 
south  Alabama  to  the  Florida  and  Alabama  State  line  being  called 
the  Conecuh  Eiver,  and  the  portion  in  Florida,  61  miles  long,  being 
called  the  Escambia  Kiver.  It  empties  into  the  Escambia  Bay,  which 
IS  it«elf  an  indentation  from  Pensacola  Bay.  Fully  50  per  cent  of  the 
immense  quantity  of  timber  shipped  from  Pensacola  Harbor  is  cut  on 
lands  iributary  to  this  river  and  floated  down  in  rafts  to  Pensacola 
Harbor. 

The  river  originally  was  much  obstructed  by  snags,  sunken  logs,  and 
rock  shoals,  and  by  a  very  shoal  bar  at  the  mouth.  Steamboat  navi- 
gation was  not  attempted,  and  rafts  had  great  difficulty  in  passing 
down  the  river. 

The  plan  of  improvement  for  this  river,  adopted  pursuant  to  exami- 
nations and  surveys  made  in  1878,  contemplates  the  removal  of  snags, 
sunken  logs,  and  other  obstructions  from  the  channel;  cutting  through 
rock  shoals;  and  deepening  sand  bars,  by  works  of  contraction  and 
shore  protection^  from  the  mouth  of  the  river,  in  Pensacola  Bay,  to  the 
month  of  Indian  Greek,  an  estimated  distance  of  293  miles,  for  the  pur- 
pose of  facihtating  the  movement  of  timber  down  the  river,  affording 
at  the  same  time  facilities  for  steamboat  navigation. 

The  amount  expended  up  to  June  30, 1891,  $59,592.75,  had  resulted 
in  x)n>viding,  maintaining,  and  renewing  the  necessary  plant;  in  twice 
dredging  the  channel  through  the  bar  at  the  mouth  of  the  river  to  per- 
mit the  passage  of  tugboats  drawing  not  over  5  feet  of  water;  in  the 
removal  of  a  large  number  of  the  accumulated  logs  and  snags  from  its 
mouth  to  Thompson  Cut-oflf,  a  distance  of  133  miles;  and  in  keeping  the 
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iijiprovod  chaT)nel  fairly  free  from  logs  and  snags  brought  in  by  tlie 
winter  freshets. 

During  the  fiscal  year  ending  June  30, 1892,  $4,403.88  was  expended 
in  snagging  operations.  Thei'e  was  then  a  fairly  navigable  channel 
from  the  mouth  of  the  river  to  Jordan  Shoals,  a  distance  of  136  miles, 
lor  stages  of  water  2J  ieet  above  low  water. 

This  river  and  its  tributaries  pass  through  the  extensive  timber  lands 
of  south  Alabama  and  Florida,  and  the  value  of  the  lumber  annually 
taken  to  market  by  the  river  is  estimated  at  over  $1,500,000. 

In  order  that  the  business  may  be  carried  on  safely  and  profitably 
the  river  should  be  kept  free  from  snags  and  like  obstructions  by  an 
etlicient  snag  boat;  and  a  channel  75  feet  wide  and  S^  feet  deep  should 
be  dredged  through  the  bar  at  the  mouth  of  river,  in  order  that  the 
large  tugs  employed  in  towing  the  rafts  to  Pensacola  may  cross  the 
bar  and  enter  the  river  for  the  purpose  of  reaching  the  rafts.  The  rafts 
are  now  floated  across  the  bar  and  fasten^  to  timber  stands  in  the 
open  bay,  where  they  are  exposed  to  sudden  storms,  and  considerable 
loss  both  in  money  and  lumber  is  thus  occasioned. 

The  cost  of  dredging  the'bar  at  the  mouth  of  the  river  is  estimated 
at  $12,000.  The  annual  cost  of  operating  the  snag  boat  is  estimated  at 
$0,000,  or  $12,000  for  two  years. 

July  1»  1891,  balance  nnexpended $7, 052. 55 

Auionnt  received  from  settlement  by  Third  Auditor  of  error  in  account  of 
Capt.  R.  L.  Hoxie,  Corps  of  Engineers 22.  41 

7,074.96 
June  30, 1892,  amount  expended  during  fiscal  year 4, 403. 88 

July  1,1892,  balance  unexpended 2,671.08 

July  1, 1892,  outstanding  liabilities 521.08 

July  1, 1892,  balance  available 2,150.00 

A  mount  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 150. 00 

({See  Appendix  P  8.) 

.9.  Alabama  River,  Alahania. — ^Before  improvements  were  begiui  in 
1878,  the  river  was  so  full  of  sunken  logs  and  snags,  and  so  obstructed 
by  bars,  shoals,  and  reefs,  on  many  of  which  the  low- water  depth  was 
only  2J  to  3J  feet,  that  navigation  was  both  diificult  and  dangerous, 
and  many  boats  were  destroyed.  At  low-water  stages  boats  could  only 
run  by  daylight,  and  long  detentions  at  the  bars  and  shonis  were  fre- 
quent. The  normal  width  of  the  upper  river  is  from  500  to  600  feet, 
and  of  the  lower  river  from  700  to  800  feet.  In  the  portions  of  the  river 
having  these  widths  the  low-water  depths  vary  from  8  to  15  feet;  but 
where  the  river  has  been  widened  by  the  erosion  of  its  banks,  bars, 
shoals,  and  reefs  are  found.  That  portion  below  the  Cut-oft,  20  miles  in 
length,  was  absolutely  inaccessible  during  low  water,  and  all  landings 
situated  thereupon  have  been  deprived  of  steamboat  sei'vice. 

The  plan  of  improvement  adopted,  pursuant  to  an  examination  and 
partial  survey  of  this  river,  made  under  act  of  Congress  approved  March 
3,  1875,  provided  for  obtaining  a  channel  200  feet  in  width  and  4  feetiu 
dc))th,  at  low  water,  from  the  mouth  of  the  river,  44  miles  above  Mobile, 
to  Wetumpka,  Ala.,  a  distance  of  323  miles,  by  the  removal  of  snags, 
logs,  etc.,  from  the  channel;  cutting  overhanging  trees  from  the  banks; 
removing  rock  and  gravel  reefs  by  blasting  and  dredging;  and  deepen- 
ing sand  bars  by  works  of  contraction  and  shore  protection. 

The  expenditure  of  $167,444.22  up  to  June  30, 1891,  had  resulted  in 
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clearing  the  river  of  daiigerotis  snags  and  logs  and  overhanging  trees; 
iu  maintaining  an  efficient  stem- wheel  snag  boat,  for  the  removal  of  the 
logs  and  snags  brought  in  by  the  winter  freshets;  in  the  improvement 
of  eight  of  the  worst  bars,  by  works  of  contraction,  which,  however,  are 
now  in  bad  condition  and  need  extensive  repairs;  in  opening  the  20 
miles  of  river  below  the  Cut-off;  in  increased  safety  to  navigation; 
greater  regularity  and  reduction  in  time  of  trips ;  and  in  enabling  boats 
to  carry  larger  loads.  Boats  now  run  by  night  as  well  as  by  day,  at  all 
stages  of  water. 

During  the  fiscal  year  ending  June  30. 1892,  $10,541.56  was  expended 
in  snagging  operations,  and  in  slight  repairs  to  the  contraction  works. 

With  the  appropriation  of  $70,000,  made  by  the  river  and  harbor 
act  approved  July  13, 1892,  it  is  proposed  to  provide  an  efficient  work- 
ing plant  for  the  permanent  improvement  of  the  numerous  bars  which 
n<Jw  give  trouble  at  low- water  stages. 

The  contraction  works  built  between  1878  and  1883  gave^  so  satis- 
factory results  that  no  special  difficulty  is  anticipated  in  securing  low- 
water  depths  of  from  4  to  6  feet,  on  all  the  bars  now  having  less  depths, 
provided  sufficiently  large  appropriations  are  made  to  carry  on  the  work 
with  an  efficient  plant  and  a  large  working  force  during  the  low-water 
season. 

It  will  be  economy  to  make  appropriations  large  enough  to  complete 
the  improvement  in  a  few  seasons. 

July  1, 1891,  balance  unexpended $17, 555. 78 

Jmie  30, 189^,  amount  expended  during  fiscal  year 10, 541. 56 

July  1,  1892,  balance  unexpended 7,014.22 

July  1,1892,  outstanding  liabilities 2,270.76 

July  1, 1892,  balance  available 4,743.46 

Amount  appropriated  by  act  approved  July  13,  1892 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 74, 743. 46 

(See  Appendix  P  9.) 

10,  Tallapoosa  River ^  Alabama. — ^When  first  examined,  in  1881,  low- 
water  navigation  was  entirely  impracticable,  and  high- water  naviga- 
tion was  difficult  and  dangerous  on  account  of  the  great  accumulation 
of  logs  and  snags  in  the  channel,  and  of  the  numerous  sand  and  gravel 
bars,  and  a  few  rock  reefs.  Where  not  obstructed,  the  river  presented, 
generally,  long  reaches  of  fine  navigable  water,  with  a  width  of  200  to 
300  feet,  and  a  depth  of  6  to  12  feet,  but  where  the  normal  width  was 
exceeded,  to  any  extent,  sand  bars  and  gravel  or  rock  reefs  were  found, 
with  a  low-water  depth  of  only  1  to  2  feet. 

The  project  for  the  improvement  of  the  river,adopted  in  1881,  pro- 
vides for  obtaining  a  navigable  channel  from  the  junction  with  the 
Coosa  River,  where  the  two  rivers  form  the  Alabama  River,  to  the  foot 
of  TallasseeReefs,2  miles  below  the.  town  of  Tallassee,  a  distance  of  48 
miles,  with  a  least  depth  of  3  feet,  and  width  of  200  feet  in  open  river, 
and  60  feet  through  rock  reefs,  bj;  the  removal  of  snags  and  logs  from 
the  channel,  and  overhanging  trees  from  the  banks,  by  cutting  through 
the  rock  and  gravel  reefs,  and  by  deepening  sand  bars  by  works  of 
contraction  and  shore  protection. 

The  exi>enditure  of  $40,499.28  up  to  June  30,  1891,  had  resulted  in 
buildio^,  equipping,  and  keeping  in  repair  a  snagboat  (without  motive 
power);  in  building 320  feet  of  temporarj^  jetty;  in  removing,  to  a  great 
extent,  the  original  accumulation  of  snags  and  logs  from  the  channel, 
and  in  cutting  down  dangerous  overhanging  timber  between  the  moutli 
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and  Cole  Ferry,  an  estimated  distance  of  43  miles.  At  the  close  of  the 
working  season,  in  November,  1889,  that  portion  of  the  river  was  navi- 
gable for  light-draft  steamers,  but,  so  far  as  known,  no  commercial  use 
was  made  of  it. 

During  the  year  ending  June  30, 1892,  $2,623.69  has  been  expended 
in  tbe  care  and  preservation  of  plant,  and  in  snagging  operations. 

July  1,1891,  balance  imexpended $3,518.72 

Amonni  received  from  error  in  settlement  of  account  of  Cai)t.  li,  L.  Hoxie, 
Corps  of  Engineers * 52. 15 

3,570.87 
June  30,  1892,  amount  expended  during  fiscal  year 2, 623. 69 

July  1,  1892,  balance  unexpended '. -      947.18 

July  1,  1892,  outstanding  liabilities 61.43 

July  1,  1892,  balance  available 885.75 

(See  Appendix  P  10.) 

11,  Coosa  EiveVj  Oeorgia  and  Alabama. — ^With  headwaters  in  the 
luonntains  of  Nortliwestern  Georgia,  the  Coosawattee,  Oostenaula, 
Coosa,  Alabama,  and  Mobile  rivers  form,  in  fact,  one  great  river; 
which,  when  the  improvement  of  tbe  Coosa  River  is  completed,  will 
furnish  a  continuous  route  of  water  transportation,  776  miles  in  length, 
through  the  mineral  fields  of  north  Alabama,  the  agricultural  belt  of 
middle  Alabama,  and  the  timber  regidn  of  south  Alabama,  to  tide- 
water at  Mobile  Bay. 

A  distance  of  293  miles  of  this  water  way,  above  Lock  No.  4  (3  miles 
above  the  Georgia  Pacific  Railroad  Bridge),  and  a  distance  of  367  miles 
between  VVetumpka  and  Mobile,  is  now  navigable. 

Between  Lock  No.  4  and  Wetumpka,  a  distance  of  116  miles,  the 
Coosa  River  has  a  low  waterfall  of  323  feet,  and  is  obstructed  by  a 
series  of  rock  shoals  and  reefs,  sei)arated  by  stretches  of  good  naviga- 
ble water,  varying  in  length  from  one-half  to  8  miles.  The  low-water 
discharge  of  tlie  Coosa  River  at  Wetumpka  is  5,800  cubic  feet,  about 
the  same  as  that  reported  for  the  Mississippi  River  at  St.  Paul. 

The  abundance  of  water,  the  stability  of  the  banks  and  bottom  of  the 
river,  and  the  rock  foundations  for  locks  and  djims,  presented  in  nearly 
all  cases,  make  the  lower  portion  of  the  river  peculiarly  susceptible  to 
permanent  improvement  by  a  system  of  slackwater  navigation. 

Pursuant  to  the  various  examinations  and  surveys  made  between 
1870  and  1889,  a  plan  of  improvement  has  been  adopted,  which  con- 
templates the  removal  of  the  lesser  rock  shoals,  and  sand  and  gravel 
bars,  by  excavation,  and  by  works  of  contraction;  and  the  construc- 
tion of  locks  and  dam's  to  overcome  the  more  serious  obstructions. 

By  the  various  acts  making  appropriations  for  its  improvement,  the 
Coosa  River  has  been  divided  into  two  sections  by  the  East  Tennessee, 
Virginia  and  Georgia  Railroad  Bridge. 

In  the  upper  section,  between  Rome  and  the  bridge  (236  miles  long), 
eight  locks,  with  their  accessory  dams  or  dikes,  will  be  required,  of 
which  three  have  been  completed  aiJi  opened  to  navigjition,  and  the 
fourth  is  now  under  construction. 

In  the  lower  section,  between  Wetumpka  and  the  bridge  (68  miles 
long),  twenty-three  locks,  with  their  accessory  dams  or  dikes,  will  be 
required,  of  which  Lock  No.  31,  at  Wetumpka,  is  now  under  construc- 
tion. The  first  appropriation  for  this  section  of  the  river  was  made  by 
the  act  of  September  19,  1890. 

a.  Between  Bomey  Oeorgia^  and    the  East  Tennessee^  Virginia  and 
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Georgia  Railroad  Bridge. — Before  improvement  the  river  was  much 
obstrncted  by  rock  shoals  and  sand  and  gravel  bars  between  Romet 
6a.,  and  Greensport,  Ala.,  a  distance  of  102  miles;  and  below  Greens- 
port  it  waa  not  navigable  at  all,  on  account  of  the  many  shoals  and 
rapids  formed  by  ledges  of  rock  crossing  the  river  bottom  at  points 
where  the  width  of  the  river  was  greater  tlian  the  normal. 

The  expenditure  up  to  June  30,  1891,  of  $583,381.92  had  resulted  in 
securing  a  fairly  navigable  channel  from  Eorae  to  Greensport  by  blast- 
ing out  the  rock  shoals  and  by  the  construction  of  wing  dams  to  scour 
out  the  sand  bars. 

Below  Greensx)ort,  at  distances  respectively  of  0.68,  3.86,  and  5.24 
miles,  three  masonry  locks,  each  having  an  available  width  of  40  feet 
and  length  of  175  feet,  with  their  a<5cessory  dams  or  dikes,  had  been 
camplet^  and  opened  to  navigation.  In  consequence  of  the  improve- 
ment steamboats  made  regular  trips  between  Rome  and  Gadsden  and, 
when  business  demands  it,  extend  their  trips  to  a  landing  1  mile  below 
Lock  No.  3. 

During  the  year  ending  June  30, 1892,  the  sum  of  $84,459.31  has  been 
expended. 

Cribs  have  been  placed  to  mark  the  channel  at  the  Greensport  Reef, 
and  guide  cribs  added^s^bove  and  below  Lock  Ko.  3  to  aid  boats  enter- 
ing and  leaving  the  lock. 

A  stone  dam  parallel  to  the  channel  at  the  foot  of  Wood  Island,  a 
short  distance  below  Lock  No.  3,  has  been  built  to  prevent  the  bad 
cross  current  which  previously  made  this  point  dangerous  for  boats. 

At  the  East  and  West  Railroad  Bridge,  half  a  mile  below  Lock  No.  3, 
the  channel  under  the  bridge  has  been  improved  by  the  railroad  com- 
pany by  the  removal  of  the  cofferdams  of  the  piers. 

At  Lonnergan  Reef,  about  2  miles  below  Lock  No.  3,  the  channel  has 
been  straightened  and  improved  and  marked  by  timber  cribs. 

Dam  No.  4,  about  3  miles  above  Riverside,  Ala.,  on  the  Georgia 
Pacific  Railroad,  has  been  nearly  completed,  and,  with  the  work  at 
Lonnergan  Reef,  makes  navigation  practicable  on  a  moderate  rise  in 
the  river  as  far  as  the  dam.    Dam  No.  4  is  21  miles  below  Lock  No.  3. 

In  order  to  complete  this  work  economically,  sufficiently  large  appro- 
priations should  be  mjjde  to  enable  it  to  be  carried  on  without  inter- 
ruption, witlrefficient  plant  and  a  large  working  force. 

July  1, 1891,  balance  unexpended $90,315.08 

June  30, 1892,  amount  expended  during  fiscal  year 8-1, 459. 31 

Jnlv  1, 1892,  balance  unexpended 5,855.77 

July  1, 1892,  outstanding  UabiUties 3,480.52 

July  1, 1892,  balance  available 2,375.25 

Amount  appropriated  by  act  approved  July  13, 1892 130, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 132, 375. 25 

(  Amount  (estimated)  required  for  completion  of  existing  project 960, 133. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

h.  Between  Wetumpka^  Alabama^  and  the  Eafit  Tennessee^  Virginia 
and  Geitrgia  BaUroad  Bridge. — The  first  appropriation  for  the  improve- 
ment of  this  section  of  the  river  was  made  by  the  act  of  September  19, 
1890. 

Daring  the  fiscal  year  ending  June  30, 1801,  $8,681.34  was  expended 
in  procuring  the  necessary  outfit  and  in  making  detailed  surveys  for 
the  precise  location  of  the  locks  near  Wetuiapka  and  i'l  making  a 
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series  of  velocity  aud  discbarge  observations,  extending  from  high  to 
iSw  water. 

During  the  year  ending  June  30, 1892,  the  sum  of  $36,582.60  has  been 
expended. 

The  detailed  surveys  begun  in  the  previous  fis^jal  year  were  com- 
pleted and  the  precise  location  of  Lock  and  Bam  No.  31  was  decided 
upon.  The  necessary  land  in  the  vicinity  of  Lock  Ko.  31  was  rented, 
pending  the  preliminaries  to  the  purchase  thereof.  The  land  was  filled 
up  and  graded,  and  the  workshops,  stables,  etc.,  needed  in  the  construc- 
tion of  the  lock  were  built.  Two  thousand  seven  hundred  and  eighty- 
six  cubic  yards  of  rock  was  excavated  from  the  reef  above  the 
Wetumpka  Bridge,  the  greater  part  of  which  was  used  in  making  a 
temporary  breakwater  to  divert  the  current  from  the  lock  site.  Two 
barges  for  the  transportation  of  sand  were  built.  A  large  amount  of 
machineiy  and  plant  was  procured  and  put  in  place.  A  towboat  was 
purchaiied.  It  is  proposed  to  build  the  lock  of  Portland  cement  con- 
crete, faced  with  granite.  A  contract  for  the  delivery  o^  900  cubic 
yards  of  granite,  cut  to  dimensions,  has  been  made  and  the  delivery 
l>egun.    The  construction  of  the  cofferdam  will  be  begun  in  July. 

The  cost  of  this  work  will  be  very  materially  increased  unless  the 
appropriations  made  are  sufficiently  large  to  Pliable  it  to  be  carried 
on  without  interruption,  with  efficient  plant  and  with  a  large  working 
force. 

July  1,1891,  balance  unexpended $141,318.66 

J  uiie'30, 18^,  amount  expended  during  fiscal  year 36, 582. 60 

July  1, 1892,  balance  unexpended lOt,  736. 06 

July  1, 1892,  outstanding  liabilities $9, 785. 47 

July  1, 1892,  amount  covered  by  uncompleted  contracts 17, 339. 10 

27,124.67 

July  1, 1892,  balance  available 77,611.49 

Amount  appropriated  by  act  approved  July  13, 1892 10(),  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 177, 61 1. 49 

(  Amount  (estimated)  required  for  completion  of  existing  project 4, 843, 074. 00 

<  Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  11.) 

12.  Operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River^  Georgia  and  'Alabama. — The  expenses  of  operating  and 
care  of  Locks  Nos.  1,  2,  and  3  during  the  past  fiscal  year  have  been 
paid  in  t\ie  manner  indicated  by  section  4,  act  of  July  5,  1884. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $0,614.28. 

(See  Appendix  P  12.) 

13.  Cahaba  Eiver,  Alabama. — ^The  report  of  the  examination  of  this 
river  from  its  mouth  to  Centreville,  Ala.,  in  1874,  states  that>— 

On  thirteen  of  the  shoals  there  is  only  1  foot  of  water  and  on  two  as  little  a«  eight- 
teutlis  of  a  foot.  Besides  this  there  are  innumerable  sna^s,  the  accumulation  of 
years,  and  also  a  creat  quantity  of  leaning  trees,  which  must  be  removed  owing  to 
the  narrowness  of  the  stream  even  at  a  stage  several  feet  above  low  water.  •  *  • 
Tho  river  is  snanned  by  three  bridges.  *  •  •  The  railroad  bridges  are  only  a  few 
imhes  above  high  water,  wMle  the  road  bridge  is  sometimes  submerged. 

The  road  bridge  mentioned  was  carried  away  by  the  flood  of  1881. 
Under  acts  of  Congress  approved  June  23,  1874,  and  Juno  17, 1880, 
examinations  and  partial  surveys  were  made  in  1874  and  in  1880,  and 
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a  plan  of  improvement  was  adopted  which  provides  for  obtaining  for 
the  lower  Gahaba  River,  from  its  mouth  to  the  town  of  Centreville,  a 
distance  of  88  miles,  a  navigable  channel  with  a  width  in  open  river  of 
100  feet,  and  in  soft  rock  and  bar  cuts  of  60  feet,  having  a  depth  at  low 
water  of  3  feet,  by  the  removal  of  snags,  etc.,  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  cutting  through  the  soft  rock  and 
gravel  bars,  and  by  contracting  and  regulating  the  channel. 

The  expenditure  up  to  June  30, 1886,  of  $28,989.79  had  resulted  in 
the  partial  improvement  of  the  river  from  its  mouth  to  Centreville, 
adapting  it  to  high-water  navigation;  but,  on  account  of  the  obstruct- 
ing railroad  bridges,  steamboats  were  unable  to  make  any  use  of  the 
improved  river.  Since  that  time  no  work  has  been  done,  because  of  a 
proviso  in  the  river  and  harbor  act  of  August  6, 1886,  that — 

No  part  of  said  snm  [$7,500  appropriated  for  this  work]  shaU  be  expended  luitil  the 
officer  in  charge  shaU  have  reported  that  the  railroad  and  other  bridges  across  said 
river  have  been  provided  with  good  and  sufficient  draw  openings. 

These  bridges  continue  to  obstruct  the  navigation  of  the  river^  not 
having  been  provided  with  draw  openings. 
The  act  of  September  19, 1890,  provided  that: 

The  existing  provision  restricting  the  expenditure  of  thebalance  now  available  for 
the  improvement  of  said  river  is  hereby  repealed,  and  said  balance  shall  be  expended 
in  continaing  the  improvement  thereof. 

Under  this  act  $3,506.56  was  expended  up  to  June  30, 1891,  inthe 
examination  of  the  river  in  November,  1890,  and  in  the  partial  con- 
struction and  equipment  of  a  light-draft  log  boat  (to  be  used  in  the 
work  on  the  river),  which  was  nearly  finished  at  the  close  of  the  fiscal 
year. 

During  the  fiscal  year  ending  June  30, 1892,  $4,184.02  was  expended 
in  finishing  the  log  boat,  and  in  snagging  operations. 

The  river  was  found  to  be  so  badly  obstructed  that  with  appropria- 
tions only  sufficient  for  maintaining  one  working  party,  several  seasons 
will  be  required  to  open  the  river  for  any  useful  navigation. 

It  is  reported  that  previous  to  the  building  of  the  Alabama  Central 
Railroad  Bridge  (21  mUes  above  its  mouth)  seversd  steamboats  went  up 
as  high  as  Centreville,  and  brought  out  cargoes  of  cotton.  In  1849, 
when  the  bridge  was  completed,  navigation  by  steamboats  ceased  untU 
1880,  when  an  attempt  was  made  by  a  small  steamer  to  navigate  the 
river;  she  proceeded  as  high  as  Centreville,  obtained  a  load  of  cotton, 
but  on  her  passage  down  became  disabled  and  capsized. 

Under  the  provisions  of  the  act  of  September  19, 1890,  and  by  direc- 
tion of  the  Secretary  of  War,  notice  dated  April  11, 1892,  was  served 
on  the  iMToper  officials  of  the  East  Tennessee,  Virginia  and  Georgia 
.  Railroad,  and  Birmingham,  Selma  and  New  Orleans  Railroad  Company, 
respectavely,  to  provide  their  bridges  crossing  the  Cahaba  River  witli 
suitable  draw  openings  by  January  1, 1893. 

July  1,  1891,  balauce  unexpended $4,263.79 

June  30, 1892,  amount  expended  during  fiscal  year 4, 184. 02 

July  1,  1892,  balance  unexpended 79. 77 

July  1,  1892,  outstanding  liabilities 8. 70 

Jidy  1,  1892,  balance  available 71. 07 

Amount  appropriated!  t>y  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 , 7, 571. 07 

(See  Appendix  P  13.) 
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EtfPROVEMENT  OP  CERTAIN  BITERS  tN  ALABAMA  AND  MISSISSIPPI,  OP 
BOGUE  CHITTO,  LOUISIANA,  AND  OF  HARBORS  AT  MOBILE,  AT.ABAMA, 
AND  BILOXI,  MISSISSIPPI; 

Officer  in  charge,  Maj.  A.  K  Damrell,  Corps  of  Engineers,  with 
Lieut.  Eben  E.  Winslow,  Corps  of  Engineers,  under  his  immediate  or- 
ders since  May  23, 1892;  Division  Engineer,  Col.  C.  B.  Comstock,  Corps 
of  Engineers. 

1.  Mobile  Harbor^  Alabama. — The  channel  had  originally  a  minimum 
depth  of  5^  feet  through  Choctaw  Pass  and  8  feet  on  Dog  River  Bar. 

This  was  deepened  by  dredging  under  appropriations  from  1826  to  1852 
of  $228,830.68  to  10  feet  through  both.  In  1860  the  channel  in  Choctaw 
Pass  had  shoaled  to  7^  feet.  From  1870  to  1878  the  channel  was  deep- 
ened by  dredging  to  13  feet,  under  appropriations  amounting  to  $401,000. 
Length  of  cut  8  miles. 

From  1881  to  1888  the  channel  was  deepened  by  dredging  to  17  feet, 
under  appropriations  amounting  to  $740,000,  but  this  project  was  not 
completed  when  the  last  project  was  adopted.  The  length  of  cut  was 
25.91  miles. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  August,  1888,  the  object  being  to  aflbrd  a  channel  of  entrance  from 
the  Gulf  of  Mexico  to  the  city  of  Mobile  of  280  feet  width  on  top  of 
cut  with  a  central  depth  of  23  feet  at  mean  low  water  by  dredging,  at 
an  estimated  cost  of  $1,980,000.  Act  of  September  19, 1890,  extended 
the  work  up  Mobile  Eiver  to  the  mouth  of  Chickasabogue  Creek  and 
increased  the  estimated  cost  to  $2,043,800. 

The  entire  length  of  channel  under  present  project  is  31.85  miles  and 
the  entire  length  of  continuous  cut  is  29.98  miles. 

The  amount  expended  on  the  present  project  iip  to  the  close  of  the 
fiscal  year  ending  June  30, 1891,  was  $306,680.32. 

The  average  central  depth  of  the  dredged  channel  on  June  30, 1891, 
was  19.4  and  the  minimum  depth  on  that  date  was  14.7  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $275,198.23  and  on  that  date  the  average  central  depth  of  the  en- 
tire channel  was  24  feet  and  the  minimum  central  depth  wafi  20.2  with 
no  increase  of  width. 

July  1,  1891,  balance  nnexpended $^ai9.^  . 

June  30,  1892,  amouut  expended  during  fiscal  year t S^&,  198. 23 

July  1,  1892,  balance  unexpended 18,121.45 

July  1,  1892,  outstanding  liabilities $11, 871. 34 

July  1;  1892,  amount  covered  by  uncompleted  contracts 4, 4T8. 80 

16,350.14 

July  1, 1892,  balance  available 1,771.31 

Amount  appropriated  by  act  approved  July  13, 1892 212, 600. 09 

Amount  available  for  fiscal  year  ending  June  30, 1893 214, 271. 31 

Amount  (estimated)  required  for  completion  of  existing  project 1, 181, 300.00 

Amount  (cstimrtted )  requ ired  for  preservation  of  improvement 120, 000. 00 

Amount  tbatcan  be  profitably  expendedin  fiscal  year  ending  June  30, 

1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acto  of  1866  and  1867. 

(See  Appendix  Q  1.) 

J9.  Black  Warrior  River^  Alabamayfram.  Tusodlooga  to  Danieh  Creek. — 
The  present  channel  is  only  navigable  during  very  high  water,  and  is 
even  then  extremely  dangerous. 
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The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1886,  the  object  being  to  aflford  a  water-way  for  the 
transportation  of  coal,  iron  ore,  iron,  etc.,  in  barges,  from  the  Warrior 
coal  fields  to  the  Gnlf  of  Mexico,  by  the  construction  of  five  locks  and 
dams,  at  an  estimated  cost  of  $741,070. 

The  amount  expended  to  Jane  30, 1891,  was  $247,671.49,  resulting 
as  follows: 

Lock  No.  1.  Locktender's  house  built  and  used  at  present  as  an  en- 
^neer's  office.  Masonry  completed  except  laying  the  bank- wall  coping, 
which  is  in  readiness.  Area  back  of  bank  wall  paved,  .and  bank  sloped 
and  turfed.  A  flight  of  fifty  steps  down  to  the  lock  constructed.  Base 
of  dam  leveled  up  to  elevation  (106) ;  1,300  yards  of  stone  for  dam  on 
hand.  - 

Lock  No.  2.  Cofferdam  (650  feet  long)  built,  and  pump  and  boiler 
placed  in  position  for  pumping.  Incline  into  lock  chamber  graded, 
1,500  feet  long.  Cut  «tone  on  hand,  994  yards.  Eough  ashlar  on  hand, 
130  yards.  Backing  on  hand,  2,600  yards.  Sand  for  mortar  delivered, 
850  yards# 

Lock  No.  3.  Cofferdam  1,330  feet  long  completed,  inclosing  also  7  acres 
of  river  bed  for  quarry.  Incline  to  lock  and  quarry  grad&,  1,500  ifeet 
long. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892,  is 
$76,783.43,  and  the  present  condition  of  the  work  is  as  follows : 

Lock  No.  1.  Locktender's  house  built  and  occupied  as  an  engineer 
office.  Lock  masonry  completed.  Base  of  dam  filled  in  to  within  9 
feet  on  the  crest.  Lock  yard  paved,  and  bank  sloped  and  turfed,  and 
steps  laid.    The  stones  are  on  hand  prepared  for  the  abutment  and  dam. 

Lock  No.  2.  The  river  wall  is  completed,  1,341  yards  of  masonry  have 
been  laid  in  the  bank  waU,  and  the  stone  for  finishing  it  is  in  readiness. 

Lock  No.  3.  Cofferdam  built  and  356  yards  of  asldar  quarried.  The 
foundation  for  the  lock  waUs  is  being  excavated. 

July  1, 1891,  balance  unexpended $108, 578. 51 

June  30, 1892,  amount  expended  during  fiscal  year 76, 783. 43 

July  1, 1892, balance  unexpended 31,795.08 

July  1, 1892,  outetanding  liabilities 6,197.47 

July  1, 1892,  balance  available 25,597.61 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 225, 597. 61 

i  Amount  (estimated)  required  for  completion  of  existing  project 185, 420. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  2.) 

3.  Warrior  and  TomhigbeeriverSj  Alabama  and  Mississippi. — a.  Warrior 
River  J  Alabama. — ^The  channel  of  this  river  was  originally  obstructed  to 
such  an  extent  by  logs,  snags,  overhanging  trees,  and  numerous  bars, 
that  navigation  at  low  water  was  impossible  and  at  high  water  ex- 
tremely hazardous. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1890,  the  object  being  to  obtain  a  channel  6  feet  deep  at  ordinary 
low  water  from  Tuscaloosa  to  its  mouth  by  removal  of  logs,  snags  and 
overhanging  trees,  the  improvement  of  bars,  bank  revetment,  and  the 
construction  of  locks  and  dams  at  an  estimated  cost  of  $577,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1891, 
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was  $21,840.85  aud  was  used  in  constrnction  of  a  portion  of  plant  re- 
quired for  prosecution  of  tlie  work,  no  improvement  being  effected. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $26,831.01  in  preparation  of  plant  and  the  removal  of  snags,  logs, 
and  overhanging  trees,  no  increased  depth  being  obtained;  but  the 
time  required  to  run  the  river  and  the  hazard  attending  have  both  been 
reduced. 

July  1,  1891,  balance  unexpended $37, 127. 13 

June  30,  1892,  amount  expended  during  fiscal  year 26, 831. 01 

July  1, 1892,  balance  unexpended 10, 296. 12 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893  85, 296. 12 

(  Amount  (estimated)  required  for  completion  of  existing  project  457, 000. 00 

<  Submitted  in  com]>liance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

b.  Tombigbee  River ^  Mississippi  from  Walkers  Bridge  to  Fulton. — The 
channel  was  originally  only  navigable  for  small  rafts  during  high  water, 
and  very  troublesome  for  them. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  a'doi>ted  in  1888,  the  object  being  to  obtain  a  good  channel  for  navi- 
gation during  high  water  by  the  removal  of  syags,  logs,  stumps,  and 
cutting  overhanging  trees,  at  an  estimatedcost  of  $11,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  was  $6,517.18,  and  resulted  in  completion  of  the  project. 

July  1, 1891,  balance  unexpended $1,482.82 

June  30,  1892,  amount  expended  during  fiscal  year ? 1,073.93 

July  1,  1892,  balance  unexpended .      408. 89 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 408. 89 

(  Amount  (estimated)  required  for  preservation  of  improvement 1, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

c,  Tombigbee  River,  from  Fulton,  Mississippi^  to  Vienna,  Alabama, — 
The  channel,  before  improvement,  was  not  navigable  at  all  from  Fulton 
down  to  Cotton  Gin  Port,  69^  miles;  from  Cotton  Gin  Port  down  to 
Aberdeen,  about  25  miles,  it  was  navigable  for  small  barges  carrying 
about  125  bales  of  cotton ;  from  Aberdeen  down  to  Columbus,  about  49^ 
miles,  navigation  was  difficult  when  the  river  was  12  feet  above  ordi- 
nary low  water;  from  Columbus  down  to  Vienna  the  channel  was  much 
obstructed  by  snags  and  overhanging  trees,  and  there  was  only  1  foot 
of  water  on  some  of  the  bars  during  low  water.  The  project  for  the 
improvement  of  the  river  from  Fulton  down  to  Columbus,  144  miles, 
was  adopted  in  1873,  the  object  being  to  give  a  good  high-water  navi- 
gation throughout  by  the  removal  of  snags  and  overhanging  trees. 
The  project  for  the  improvement  of  the  portion  of  the  river  between 
Columbus  and  Vienna  was  adopted  in  18  r9,  the  object  being  to  afford 
a  channel  of  navigable  width  and  3  feet  deep  during  ordinary  low 
water. 

The  amount  expended  to  June  30, 1891,  was  about  $87,335.79  (exact 
figures  can  not  be  given,  for  reasons  that  appropriations  were  made 
jointly  for  Warrior  and  Tombigbee  rivers)  and  resulted  in  the  compTe- 
tion  of  the  proposed  improvement  of  that  section  of  the  river  from  Ful- 
ton down  to  Columbus,  and  in  giving  such  a  channel  fron)  Columbus 
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down  to  Yieniia  that  navigation  was  x>ossible,  on  a  2-foot  rise,  for  boats 
drawing  3  feet,  and  the  accomplishment  of  over  one-half  the  work. 

'^he  amount  of  $4,714.26  has  been  expended  dnrimg  the  fiscal  year  end- 
ing June  30, 1892,  in  the  removal  of  snags,  logs,  and  overhanging  trees, 
in  preservation  of  improvement  previously  obtained.  This  section  of 
the  river  should  be  designated  hereafter  as  Fulton  to  Columbus,  the 
portion  below  Columbus  being  incorporated  by  the  act  of  September  19, 
1890,  with  that  designated  '^TombigbeeEiver  fix)mDemopoli8  to  Colum- 
bus, l^Iiss." 

July  1, 1891,  balance  unexpended * $4,714.26 

Jane  30, 18^y  amount  expended  during  fiscal  year 4,714.26 

Amount  appropriated  by  act  approved  July  18, 1892 6,000.00 

i  Amount  (estimated)  required  for  preservation  of  Improyement 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  adts  o#  1866  and  1867. 

d.  TmnMghee  Rivevy  Alahamaj  up  to  DemopoUs. — ^At  the  present  time 
the  channel  has  a  minimum  depth  of  2  feet. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1890,  the  object  being  to  secure  a  channel  of  G  ftn-t 
depth  at  low  water,  by  removal  of  logs,  snags,  and  bank  revetment,  and 
construction  of  locks  and  dams,  at  an  estimated  cost  of  $508,898.  The 
entire  length  of  this  section  is  191  miles.  The  amount  expended  dar- 
ing the  fiscal  year  ending  June  30,  1891,  was  $9,648.98,  and  resulted 
in  removal  of  logs,  snags,  and  overhanging  trees  from  65  miles  of  the 
lower  and  best  part  of  the  river,  and  the  partial  improvement  of  37^ 
miles  more. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $38,538.87,  and  resulted  in  removal  of  logs,  snags,  trees,  etc.,  from 
Milers  Gin  to  Barneys  Shoals,  in  repair  of  jetties  at  Osage  and  Bar- 
neys Shoals,  removal  of  snags,  logs,  trees,  etc.,  from  Demopolis,  Ala., 
12  miles  downstream,  and  the  partial  improvement  of  McGrews,  Pear- 
sons, and  Woods  Bluff  Shoals. 

July  1, 1891,  balance  unexpended $45,351.02 

Jime30«  1892,  amount  expended  during  fiscal  year 38,538.87 

July  1, 1892,  balance  unexpended 6,812.15 

Amount  appropriated  by  act  approved  July  13, 1892 125, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 131, 812. 15 

i  Amount  (estimated)  required  for  completion  of  existing  project 328, 808. 00 

<  8nbmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

e,  Tombigbee  River  from  Demopolis^  Alaiamay  to  Columbtis^  Missis- 
sippi.— The  present  channel  has  a  minimum  depth  of  1  foot. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1800,  the  object  being  to  obtain  a  channel  of  6  feet 
depth  at  an  ordinary  low  water  by  removal  of  logs,  snags,  etc.,  bank 
revetment,  and  construction  of  locks  and  dams,  at  an  estimated  cost  of 
$779,400. 

The  amount  expended  up  to  the  close.of  the  fiscal  year  ending  June 
30, 1801,  was  $288  in  the  preparation  of  a  portion  of  the  plant  and  tlie 
commencement  of  the  work  proi)er. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892,  is 
$14,712,  and  resulted  in  clearing  22^  miles  from  Windham  down,  in 
the  lower  part  of  this  section  of  the  river,  of  snags,  logs,  and  over- 
ENG  92 ^14  ^  T 
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hanging  trees,  and  in  a  similar  improvementof  the  greater  part  of  Ten- 
Mile  Shoals,  extending  from  about  10  to  20  miles  below  Columbus. 

July  1, 1891,  balance  unexpended $14,71fi.00 

June  30, 1892,  amount  expended  during  fiscal  year 14, 712. 00 

Amount  appropriated  by  act  approved  July  13,  1892 a5, 000. 00 

(  Amount  (estimatod)  required  for  completion  of  existing  project 729, 400. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

■  (See  Appeindix  Q  3.) 

4,  Noxubee  River,  Mississippi, — ^The  original  condition  of  the  river 
was  such  that  during  all  seasons  of  the  year  and  at  all  stages  of  water 
navigation,  except  by  small  flatboats,  was  practically  impossible. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1880,  the  object  being  to  aftbrd  a  channel  for  small  river  steamers 
from  its  mouth  up  to  Macon,  Miss.,  of  navigable  width  and  depth  when 
the  water  is  above  ordinary  low-water  stage. 

The  amount  expended  up  to  the  close  of  the  "Qscal  year  ending  June 
30,  1891,  was  $49,742.54,  and  resulted  in  completion  of  the  projexjt. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  for  care  and  preservation  of  public  property. 

July  1, 1891, balance  unexpended $3,257.46 

June  30, 1892,  amount  expended  during  fiscal  year 156.75 

July  1, 1892,  balance  unexpended - 3,100.71 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 100. 71 

i  Amount  (estimated)  required  for  preservation  of  improvement 6, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  4.) 

5.  Fascagoula  River ,  Mississippi. — ^The  channel  over  the  bar  before  the 
improvement  commenced  had  a  least  depth  of  3  feet.  This  was  in- 
creased to  7 J  feet,  with  a  width  of  180  feet,  by  dredging,  from  1878  to 
1880,  at  a  cost  of  about  $42,500.  From  the  light-house  near  the  mouth 
of  the  river  to  its  head  there  was  a  navigable  channel  obtained  by  the 
removal  of  snags  and  overhanging  trees,  from  1881  to  1884,  inclusive, 
at  a  cost  of  about  $15,000. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1886,  the  object  being  to  afford  a  channel  of  navigable  width  and 
minimum  depth  of  12  feet  at  mean  low  water  from  Moss  Point  down  to 
the  anchorage  in  the  sound,  and  to  maintain  the  river  above  Moss  Point 
in  its  improved  condition,  at  an  estimated  cost  of  $78,100  for  the  chan- 
nel from  Moss  Point  down,  and  $2,500  annually  for  preservation  of  im- 
provement above  Moss  Point. 

The  amount  expended  to  June  30, 1891,  was  $56,166.97  and  resulted 
in  the  completion  of  more  than  one-half  of  the  work  needed  to  com- 
plete the  project  from  Moss  Point  to  the  mouth  of  the  river. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1802, 
was  $14,099.87  and  resulted  in  the  completion  of  more  than  one-third 
of  the  work  nee<led  to  complete  the  project  from  the  mouth  of  the  river 
over  the  bar.  The  officer  in  charge  rei)orts  that  it  has  been  necessary 
to  increase  the  estimate  for  completion  of  this  work,  owing  to  the  hard- 
ness of  a  portion  of  tlie  material  to  be  dredged. 

The  amount  available  is  to  be  expended  in  the  farther  improvement 
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of  the  channel  according  to  the  project  and  in  the  removal  of  such 
obstructions  in  the  river  above  Moss  Point  as  have  lodged  duriug  the 
suspension  of  work. 

July  1,1891,  balance  unexpended $15,833.03 

June  30, 1892,  amount  expeuded  during  iisoal  year 14, 099. 87 

July  1, 1802,  balance  unexpended -, 1, 733. 16 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 21, 733. 16 


Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amount  (estimated)  recxuired  for  preservation  of  improvement  above 

Moss  Point 20,000.00. 

Sul>niitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  5.) 

6.  Chicka^aUay  River j  Mississippi. — ^At  the  time  of  the  adoption  of  the 
present  project  the  channel  was  only  navigable  for  small  rafts  during 
high  water  and  was  difficult  and  troublesome  for  them.  The  minimum 
width  of  the  channel  is  50  feet  and  the  minimum  depth  0.5  foot  at  extreme 
low  water.  The  project  for  the  improvement  of  this  river  was  adopted 
in  1890,  the  object  being  to  obtain  a  good  high- water  channel  from  the 
mouth  up  to  the  railroad  bridge  near  Shubuta  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  $S0,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $4,595.27,  and  resulted  in  giving  a  high-water  channel  that  allows 
much  larger  rafts  than  formerly  to  be  brought  downstream  with  com- 
parative ease. 

July  1, 1891,  balance  unexpended $5,000.00 

June  30, 18^,  amount  expended  during  fiscal  year 4, 595. 27 

July  1, 1892,  balapce  unexpended 404.73 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 404. 73 

(  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  6.) 

7.  Bluff  Creeky  Mississippi. — ^At  the  time  of  the  adoption  of  the  pres- 
ent project  navigation  was  obstructed  by  leaning  trees  and  logs. 

The  minimum  width  of  the  river  is  100  feet  and  the  minimum  depth 
10  feet. 

The  project  for  the  improvement  of  this  creek  was  adopted  in  1890, 
the  object  being  to  obtain  a  channel  from  the  mouth  up  to  Vancleaves 
bv  the  removal  of  snags,  logs,  and  overhanging  trees,  at  an  estimated 
costofil,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  $999.61  and  resulted  in  the  completion  of  the  project. 

July  1,  1891,  balance  unexpended $1, 000. 00 

June  Wf  lS92f  amount  expended  during  fiscal  year 091).  51 

July  1,  1892,  balance  unexpended .49 

(See  Appendix  Q  7.) 

8.  Leaf  River y  Mississippi. — At  the  time  of  the  adoption  of  the  pres- 
ent project  the  river  was  not  navigable  on  account  of  snags,  logs,  and 
overhanging  trees. 
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The  miDimum  width  of  the  river  channel  is  100  feet  and  the  mini- 
mum depth  2.5  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1890, 
the  object  being  to  obtain  a  high-water  channel  from  the  mouth  to  the 
mouth  of  Bowie  Creek  by  the  removal  of  logs,  snags,  and  overhanging 
trees,  at  an  estimated  cost  of  $25,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30,'  1892, 
was  $4,597.86  and  resulted  in  giving  a  high- water  channel  from  Hatties- 
burg  to  Augusta,  Miss.,  a  distance  of  40  miles. 

July  1, 1891, balance  unexpended  ...i $5,000.00 

June  30, 1892,  amount  expended  during  fiscal  year 4, 597. 86 

July  1, 1892,  balance  unexpended 402. 14 

Amount  appropriated  by  act  approved  July  13, 1892 .~. 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 402. 14 

C  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

<  Submitted  in  com]>liance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  8.) 

9,  Harbor  at  Biloxi,  Mississippi, — The  original  condition  of  the  chan- 
nel was  such  as  to  allow  only  vessels  of  5-foot  draft  to  enter  the  har- 
bor. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1882,  the  object  being  to  afford  a  chjinnel  of  entrance  from  Missis- 
sippi Sound  ix)  the  wharves  of  Biloxi  of  navigable  width  and  8  feet 
deep,  at  an  estimated  cost  of  $55,000. 

The  amount  expended  to  June  30,  1891,  was  $34,148.64  and  resulted 
in  dredging  a  channel  9  feet  deep  at  mean  low  water  and  120  feet  wide 
throughout. 

The  present  project  is  therefore  completed. 

About'$8,000  every  4  or  6  years  will  be  ample  for  preservation  of  the 
improvement. 

July  1, 1891, balance  unexpended $10,851.36 

July  1, 1892,  balance  unexpended 10,851.36 

(See  Appendix  Q  9.) 

10.  Pearl  River^  Mississippi^  below  JacJcson. — ^The  original  condition 
of  the  navigable  channel  of  this  portion  of  the  river  was  such  as  allow 
navigation  only  during  high  water,  and  then  it  was  difficult  and  dan- 
gerous. The  minimum  width  of  the  stream  was  190  feet,  except  through 
Holmes  Bayou,  which  was  only  65  feet  wide.  The  minimum  width  of 
the  channel  was  65  feet.  The  minimum  depth  of  the  channel  at  low 
water  was  IJ  feet. 

The  original  project  for  the  improvement  of  this  portion  of  the  river 
was  adopted  in  1880,  the  object  being  to  obtain  a  5-foot  channel  at 
low  water,  at  an  estimated  cost  of  $95,940. 

A  clear  5-foot  channel  at  low  water  was  found  to  be  impracticable, 
but  a  2-foot  clear  channel  could  be  obtained.  This  amendment  to  the 
original  project  was  approved  in  1885  and  the  estimate  was  increased 
$50,000. 

The  amount  expended  on  the  work  up  to  June30, 1891,  was  $105,438.80. 
The  condition  of  this  part  of  the  river  on  June  30, 1891,  was  such  as  to 
allow  light-draft  boats  to  navigate  from  the  mouth,  at  the  Eigolets,  La., 
to  Wheats  Fields,  Miss.,  106  miles,  all  the  year;  from  Wheats  Fields 
to  Columbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  irom  Columbia, 
Miss.,  to  Jackson,  Miss,  159  miles,  on  a  7 -foot  rise. 
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The  results  obtained  by  the  improvement  of  this  section  of  the  river 
dariug  the  fiscal  year  ending  June  30,  1892,  are  an  increased  depth  of 
10  inches  at  low  water  from  the  mouth  up  to  Latons  Bluff,  126  miles, 
and  an  increased  width  of  95  feet  through  Holihes  Bayou. 

July  1,  1891,  balance  anexpendod. . I, $22,686.20 

JtiDe  30,  1S92,  amount  expended  during  fiscal  year • 10, 823. 43 

July  1,  1892,  balance  unexpended 11, 862. 77 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26, 862. 77 

(  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

<  Submitted' in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  10.) 

11.  Pearl  River^  Mississippi^  ietween  Carthage,  and  Jackson. — ^The 
original  condition  of  this  part  of  the  river  was  such  as  to  make  navi- 
gation almost  imx)086ible  except  in  high  water. 

The  minimum  width  of  the  river  was  100  feet;  the  minimum  depth, 
at  low  water,  was  1  foot;  the  minimum  width  of  the  channel  was  40 
feet. 

The  original  project  adopted  for  the  improvement  of  this  river  con- 
sisted in  the  removal  of  snags,  logs,  trees,  etc.,  and  was  to  afford  a 
clear  channel  of  navigable  width,  5  feet  deep  at  low  water,  from  Jack- 
son to  Carthage,  105  mUes,  at  an  estimated  cost  of  $21,000. 

A  clear  5-foot  channel  at  low  water  was  found  to  be  impracticable  by 
the  method  proi)osed,  but  a  2-foot  clear  channel  at  low  water  could  be 
obtained  and  was  all  that  the  present  commerce  of  the  river  required. 

The  original  estimate  was  increased  $29,000.  (See  Annual  Eeport, 
1886-^87,  Q  2,  page  1336.) 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1891,  was  $24,779.10. 

The  condition  of  the  improvement  on  June  30, 1891,  is  such  as  to 
allow  light-draft  boats  to  navigate  with  comparative  safety,  on  a  3-foot 
rise  above  ordinary  low  water,  from  Carthage  down,  102  miles,  and  the 
remaining  distance  down  to  Jackson,  3  miles,  on  a  4-foot  rise. 

The  condition  of  the  improvement  on  June  30, 1892,  was  such  as  to 
aDow  light-draft  boats  to  navigate  safely  on  a  3-foot  stage  above  low 
water  from  Carthage  to  Jackson. 

The  results  obtained  by  the  improvement  of  this  section  of  the  river 
are  an  increased  depth  of  2  feet,  on  account  of  removal  of  snags,  sunken 
logs  and  trees,  and  an  increased  width  of  at  least  20  feet  of  the  chan- 
nel, on  account  of  trimming  off  points. 

There  is  also  a  large  reduction  and  saving  in  freights  and  insurance 
rates. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892,  is 
$1,288.28. 

Project  completed. 

Jnly  1,  1891,  balance  nnexpended $1,470.90 

June  30,  1S92,  amonnt  expended  duiing  fiscal  year 1, 288. 28 

Jnly  1, 1892,  balance  nnexpended 182. 62 

Amount  appropriated  by  act  approved  Jnly  13, 1892 5, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1893 5, 182. 62 
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C  Amount  (estimated)  required  for  preaervation  of  improveme]it $2, 400. 00 

<  Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  11.) 

13.  Pearl  River^  Mississippi^  between  Edinhurg  and  Carthage. — ^The 
original  condition  of  this  i)ortion  of  the  river  was  such  that  navigation 
at  low  water  was  impossible,  and  even  during  very  high  water  it  was 
difficult  and  dangerous. 

The  minimum  width  of  the  channel  was  20  feet.  The  minimum  depth 
at  low  water  was  8  inches. 

The  project  for  the  improvement  of  this  portion  of  the  river,  adopted 
in  1884,  was  to  afford  a  high-water  channel  from  Edinburg  to  Cai'thage, 
a  distance  of  24f  miles,  for  6  or  8  months  of  the  year,  at  an  estima^ 
cost  of  $13,464. 

The  amount  expended  on  the  work  up  to  June  30, 1891,  was  $9,721.13. 

The  condition  of  this  part  of  the  river  on  June  30^  1891,  was  such  as 
to  allow  light-draft  boats  to  navigate  with  comparative  safety  from  Ed- 
inburg to  Carthage,  on  a  4J-foot  rise  above  ordinary  low  water. 

The  results  obtained  by  the  improvement  of  this  portion  of  the  river, 
during  the  fiscal  year  ending  June  30, 1892,  are  an  increased  width  of 
15  feet  and  an  increased  depth  of  2  feet  at  low  water. 

Project  completed. 

July  1, 1891,  balance  unexpended $5,028.87 

J  une  30,  1892,  amount  expended  during  fiscal  year 2, 654. 57 

July  1,  1892,  balance  unexpended •  2,374.30 

Amount  appropriated  by  act  approved  July  13,  1892  a. 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2,  §74. 30 

("Amount  (estimated)  required  for  preservation  of  improvement 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q 12.) 

13.  Bogne  Ghitto,  Louisiana. — The  channel  at  present  is  n(?t  navigable 
at  ordinary  low  water,  it  being  obstructed  by  snags,  logs,  fish- traps,  etc. 

The  minimum  width  of  the  stream  is  120  feet  and  that  of  the  channel 
80  feet;  the  minimum  depth,  3  feet. 

The  project  of  the  improvement  of  this  river  was  adopted  in  1890,  the 
object  being  to  obtain  a  3-foot  channel  during  the  p^eater  part  of  the 
year  by  the  removal  of  logs,  snags,  fish  traps,  etc.,  from  the  mouth  up 
to  Alford's  bridge,  at  an  estimated  cost  of  $30,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
$1,000,  was  applied  to  preparation  of  plant  for  the  work.  There  is  no 
change  in  the  condition  of  the  river,  th©  work  of  improvement  not 
having  been  begun. 

July  1,  1891,  balance  unexpended $5,000.00 

Juue  30,  1892,  amount  expended  during  fiscal  j^ear 1, 000. 00 

July  1,  1892,  balance  unexpended 4,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Submitted  in  com})liauce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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(See  Appendix  Q  13.) 
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INSPEOTION  OF    THE^  IMPROVEMENT    OP    THE    SOUTH    PASS  OF    THE 

MISSISSIPPI  RIVER. 

tnspecting  officer,  Bfaj.  cjames  B.  Quinn,  Corpd  of  Engineers. 

The  inspecting  officer  in  his  anuual  report  hereto  appended,  reports 
bat  little  construction  work  having  been  done  at  the  Head  of  the 
Passes  and  in  South  Pass  during  the  year. 

At  the  mouth  of  South  Pass  eight  new  wing  dams  were  built,  and 
twenty  of  the  older  ones  repaired. 

A  legal  channel  was  maintained  during  the  year  at  the  head  of 
South  Pass,  and  "through  the  pass  itself,'^  but  during  a  period  of  32 
days,  from  May  20  to  June  20,  both  dates  inclusive,  such  channel 
did  not  obtain  "through  the  jetties''  at  the  mouth  of  South  Pass. 
During  this  i>eriod,  however,  there  was  a  navigable  depth  of  28.1  feet. 

Over  an  area  containing  IJ  square  miles,  lying  immediately  beyond 
the  sea  ends  of  the  jetties^  there  was  an  average  shoaling  of  1.59  feet 
during  the  year. 

Jaly  1, 1891,  balance  nnexpended $10,000.00 

June  ZO,  IS92,  amount  expended  during  fiscal  year. 9, 200. 90 

July  1, 1892,  balance  unexpended 799. 10 

Amount  appropriated  by  act  of  Angust  11, 1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  SO,  1893 10,799. 10 

(See  Appendix  E.) 

nCPROVEMBNT  OF  CERTAIN  STREAMS  IN  LOUISIANA,  AND  OF  HARBOR 
AT  SABINE  PASS,  SABINE  ]fIVER,  AND  NECHES  RIVER,  TEXAS. 

Officer  in  charge,  Maj.  James  B.  Quinn,  Oorps  of  Engineers j  Divi- 
sion Engineer,  Col.  0.  B.  Oorastock,  Corps  of  Engineers. 

i.  Chefuncte  (Tchefuncte)  River  and  Bogue  Falia^  Lotdsiana* — ^Previons 
to  improvement  these  streams  were  obstructed  by  snags,  logs,  and 
overhanging  trees.  The  bar  at  the  mouth  of  the  river  had  a  depth  of 
water  of  alK>ut  4^  feet  at  the  lowest  stage. 

The  project  for  the  improvement  of  the  river  was  adopted  in  1880, 
and  contemplated  the  removal  of  obstructions  in  the  channel  and  the 
dredging  of  the  bar  at  its  mouth,  and  was  modified  in  1884  so  as  to 
provide  for  the  building  of  a  breakwater  across  the  bar. 

With  the  first  two  appropriations  of  f  1,500  each,  made  in  1881  and 
1882,  the  obsimclions  were  removed  below  Covington,  and  part  of  the 
imexx>ended  balance  was  used  for  constructing  820  feet  of  the  break- 
water, but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be  likely 
to  re-form. 

To  prevent  this  or  retard  its  reformation,  the  officer  in  charge  in  1884 
recommended  building  a  breakwater  extending  2,500  feet  into  the  lake 
and  then  dredging  a  channel  through  the  bar. 

The  original  estimated  cost  of  the  improvement  was  $5,460,  but  this 
did  not  provide  for  building  the  breakwater. 

Under  the  appropriation  of  $2,500  made  in  1886,  channels  5  feet  in 
depth  and  30  to  60  feet  wide  were  cut  through  the  bars  on  the  Bogue 
Falia  between  Old  Landing  and  Covington,  giving  better  navigation  for 
schooners  to  and  from  Covington. 

The  amount  expended  to  June  30, 1891,  was  $5,500.  At  that  date 
the  river  was  navigable  for  steamers  drawing  5  feet  to  Old  Landing, 
aboi|t  12  miles  above  its  mouth,  and  then  for  the  lighter-draft  schooners 
to  Covington,  about  2  miles  farther  up  on  the  Bogue  Falia.  The  river 
and  bayou  were  somewhat  obstructed  with  snag,  logs,  etc.  The  bar  at 
the  mouth  of  the  river  has  a  depth  of  about  5  feet  at  the  lowest  stage 
of  the  water.  ^         , 
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In  October,  1891,  tlie  work  of  removing  tbe  most  dangerous  obstruc- 
tions in  the  cliaunel  was  commenced,  under  the  appropiiation  of  $1,000 
made  September  19, 1890,  with  hired  4abor,  using  the  Government 
snagging  plant,  which  had  shortly  before  finished  work  on  the  Tick- 
faw  River. 

The  river  was  cleared  of  logs,  snags,  and  impending  trees  from 
Madisonville  to  Old  Landing,  and  from  the  latter  place  to  Covington, 
on  the  Bogue  Falia,  as  far  as  the  funds  available  would  permit,  mate- 
rially lessening  the  dangers  of  navigation.  Operations  were  discon- 
tinued November  30, 1891,  and  the  plant  was  laid  up  at  MadisonvUle. 
The  amount  expended  on  this  work  during  the  fiscal  year  ending  June 
30, 1892,  was  $789.26, 

July  1, 1891,  balance  imezpended $1,000.00 

JuneSOy  1892,  amoont  expended  daring  fiscal  year 789.26 

July  1, 1892,  balance  naexpended /. 210. 74 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1, 210. 74 

(See  Appendix  SI.) 

2.  Tickfaw  Biver  cmd  its  tributaries^  Louisiana. — When  the  project 
for  improvement  was  adopted  the  Tickfaw  Eiver  and  its  navigable 
branches  were  obstructed  by  snags,  sunken  logs,  and  trees. 

Congress  authorized  an  examination  of  this  river  in  1879.  A  project 
was  submitted  in  1881  to  clean  out  the  river  and  its  principal  tribu- 
taries, the  Natalbany,  Blood,  and  Ponchatoula  rivers,  by  removing  the 
obstructions,  at  an  estimated  cost  of  $10,230. 

To  June  30, 1891,  the  appropriations  m«de  by  Congress  in  1881, 1882, 
1886,  and  1888,  aggregating  $7,000,  had  been  exx>ended.  Twenty  miles 
of  the  Tickfaw,  and  the  Fatalbany  to  Springfield,  the  head  of  naviga- 
tion, had  been  improved.  Work  was  also  done  on  the  Ponchatoula  as 
far  as  it  was  thought  advisable,  and  the  Blood  Biver  had  been  cleaned 
out  as  far  as  navigable. 

Under  the  appropriation  of  $1,000  made  September  19, 1890,  work  of 
removing  the  obstructions  that  had  re-form»i  since  1889,  was  com- 
menced September  14, 1891,  with  hired  labor  and  the  use  of  the  Gov- 
ernment snagging  plant  which  had  but  recently  finished  work  on  the 
Amite  River.    Operations  were  discontinued  in  October  of  that  year. 

Snags,  overhanging  trees,  and  logs  were  removed  from  the  Tickfaw, 
Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to  the  head  of 
navigation.  The  extent  of  channels  improved  on  the  three  rivers  was 
about  39  miles,  and  the  sum  of  $777.96  was  expended  on  this  work  dur- 
ing the  year  ending  June  30, 1892. 

The  improvement  is  not  permanent,  as  obstructions,  will  continue  to 
form  in  all  these  streams,-  but  an  annual  appropriation  of  $1,000  will 
keep  them  in  good  order. 

Although  the  improvement  is  not  of  a  permanent  or  conspicuous 
character,  the  little  which  has  been  accomplished  has  resulted  in  a  very 
material  increase  in  the  commerce  of  the  river.  Most  of  the  shipments 
are  made  direct  to  New  Orleans.  * 

July  1,  1891,  balance  unexpended $1,000.00 

J  line  30, 1892,  amount  expended  during  fiscal  year 777. 96 

July  1, 1892,  balance  unexpended 222.04 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 1, 222. 04 

(See  Appendix  S  2.) 


Digitized  by  VjOOQIC 


RIVER   AND   HARBOR   IMPROVEMENTS.  217 

5.  Amite  River  and  Bayou  Manchuc^  Louisiana. — ^Before  improvement 
was  commenced  the  Amite  River  and  Bayou  Mancliac,  its  principal 
ti'ibutary,  were  navigable  by  tbe  ordinary  river  steamboat  below  and 
lor  a  short  distance  above  their  point  of  junction,  but  the  navigation 
was  very  much  imi)eded  and  endangered  by  snags,  stumps,  impending 
trees,  et<i. 

In  1880  a  project  was  adopted  for  the  improvement  of  the  Amite 
River,  providing  for  a  low-water  channel  5  feet  in  depth  as  far  up 
stream  as  appropriations  would  permit,  the  main  part  of  the  work  to 
be  done  above  the  mouth  of  the  Bayou.  Manchac.  An  effort  was  made 
to  do  the  work  by  contract,  but  the  results  were  unsatisfactory,  and  in 
1883  the  original  project  was  modified  so  as  to  permit  the  use  of  the 
Government  plant  and  hired  labor,  the  improvement  to  be  made  below 
the  mouth  of  the  Bayou  Manchac 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had 
been  expended  on  these  streams  the  sum  of  $22,677.80.  At  that  date 
vessels  drawing  5  feet  of  water  could  navigate  the  bayou  from  its 
mouth  to  Wards  Creek,  on  the  Bayou  Manchac,  and  the  river  was  nav- 
igable for  vessels  of  like  draft  from  the  mouth  to  its  junction  with  the 
Bayou  Manchac,  but  navigation  on  both  streams  was  somewhat  ham- 
pered by  obstructions  which  required  removal. 

The  work  of  improvement  was  continued  from  July  1  to  August  29, 
1891,  under  the  appropriation  of  September  19, 1890,  with  the  Govern- 
ment plant  and  hired  labor.  Snags,  logs,  and  impending  trees  were 
removed  from  the  bayou  between  Hope  Villa  and  its  mouth  and  from 
the  river  between  its  mouth  and  the  junction  with  Bayou  Manchac. 
The  extent  of  channel  improved  was  about  13  miles,  resulting  in  giving 
much  relief  to  navigation. 

The  amount  expended  on  this  work  during  the  year  just  closed  was 
$950.29. 

Owing  to  the  caving  of  the  banks  of  these  streams  the  permanent 
improvement  is  hardly  possible,  and  about  $2,500  will  be  required  an- 
nually to  keep  them  free  of  obstructions. 

Jnly  1, 1891,  balance  unexpended $1,122.14 

June  30,  1892,  amount^expended  during  fiscal  year 950. 29 

July  1, 1892,  balance  unexpended 171. 85 

Ameont  appropriated  4>y  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 671. 85 

(See  Appendix  S  3.) 

4.  Bayou  Lafourche^  Louisiana. — Prior  to  1879  the  navigation  of  the 
Bayou  Ijprfourche  was  very  much  obstructed  by  snags,  logs,  raft  heaps, 
'  impending  trees,  and  wrecks. 

In  1879  a  project  was  approved  for  the  removal  of  these  obstructions, 
and  work  under  this  project  was  carried  on  until  1885. 

In  1888  Congress  appropriated  $50,000  for  the  improvement  of  the 
bayou,  on  the  plan  of  Lieutenant  Crosby,  Corps  of  Engineers,  dated 
June  11, 1886,  and  provided  for  dredging  for  the  immediate  relief  of 
low-water  navigation. 

Lieutenant  Crosby's  project  was  for  a  lock  at  the  head  of  the  bayou, 
connecting  it  with  the  Mississippi  Eiver,  and  subsequent  dredging  of 
the  bayou  channel  to  a  width  of  75  feet,  with  a  depth  of  5  feet  at  mean 
low  i^ater  of  the  Gulf.  The  estimated  cost  was  $450,000,  with  an 
annual  expenditure  of  $8,000  for  operation  and  maintenance. 

Under  tiie  provision  of  this  act  dredging  was  commenced  at  the  head 
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of  the  bayou,  and  has  been  continued  since  at  intervals.  The  sum  of 
$57,283.44  has  been  expended  6n  the  improvement  of  this  stream  to 
June  30, 1891,  with  considerable  benefit  to  the  low- water  navigation. 

As  soon  as  the  stage  of  water  permitted  the  work  of  improving  navi- 
gation was  resumed  August  5, 1891,  and  after  dredging  a  channel  for 
3^  mUes,  and  removing  stumps  and  wrecks,  flatboat  navigation  was 
rendered  practicable  during  low  water  for  a  distance  of  32  miles. 
Dredging  was  discontinued  January  26, 1892,  on  account  of  high  water. 

The  amount  expendM  on  this  work  during  the  year  en£ng  June 
30, 1892,  was  $16,060.36. 

Dredging  is  a  very  unsatisfactory  method  of  improvement,  as  much 
of  the  work  has  to  bi5  gone  over  again  after  the  subsidence  of  the  flood 
in  the  Mississippi  River.  If  the  lock  was  constructed,  wliatever  dredg- 
ing was  thereafter  done  would  be  praptically  permanent  and  the  cer- 
tainty and  safety  of  the  navigation  of  the  bayou  assured. 

July  1,  1891,  balance  unexpended $72, 716. 56 

June  30,  1892,  amount  expended  during  fiscal  year 16,060.36 

July  1, 1892,  balance  unexpended 56,656.20 

July  1, 1892,  outstanding  liabilities 175.00 

July  1, 1892,  balance  available 56,481.20 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 106, 481. 20 

(  Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(       harbor  acts  of  1866  and  1867. 

(See  Appendix  ^  4.) 

5.  Bayou  Terrebonne^  Louisiana. — ^When  work  was  commenced,  in 
1880,  Bayou  Terrebonne  was  little  better  than  a  drainage,  ditch,  being 
about  11  feet  wide  when  dredging  began. 

The  project  called  for  the  dredging  of  a  channel  4  feet  deep  at  mean 
low  water  of  the  Gulf  to  Hounia.  The  cost  of  the  improvement  of  this 
bayou  was  estimated  at  $38,800.  The  completion  of  the  work  to  Houma 
as  projected  cost  $35,808,  enabling  planters  to  ship  their  merchandise 
to  Houma  or  else  to  New  Orleans  by  connecting  bayous  and  canals. 

July  1, 1891,  balance  unexpended $2/092 

July  1, 1892,  balance  unexpended 2,992 

(See  Appendix  S  5.) 

6,  Bayou  Plaquemine,  Louisiana. — The  work  of  securing  the  mouth 
of  this  bayou  from  further  caving  is  under  the  charge  of  Capt.  John 
Millis,  Corps  of  Engineers,  whose  annual  report  thereon  is  submitted 
as  Appendix  T  1.  A  summary  of  the  work  done  under  his  direction  is 
given  below,  page  223. 

Previous  to  the  closing  of  the  mouth  of  Bayou  Plaquemine  by  a  dam, 
in  1867  or  1868,  the  largest  steamboat  passed  through  it  into  Grand 
Lake  and  the  numerous  water  routes  connected  with  it. 

In  1885  a  project  was  proposed  for  reestablishing  this  water  route  by 
building  a  lock  at  the  head  of  the  bayou  and  dredging  out  the  channel 
below.  In  1888  $100,000  was  appropriated  for  improving  the  bayou 
and  protecting  the  bank  at  its  mouth  from  caving;  $75,000  of  this  sum 
was  allotted  to  bank  protection  at  the  mouth:  the  remainder  has  been 
devoted  to  dredging  out  the  bayou,  so  as  to  give  a  channel  60  feet  wide 
and  6  feet  deep  at  mean  low  water-level  of  the  Gulf. 

This  dredging  progressed  until,  at  the  end  of  June,  1891,  it  had  nearly 
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reached  tbe  railroad  bridge.  The  cut  was  about  5  miles  long  and  30 
feet  wide,  and  816,984^.31  had  been  expended  on  this  work  at  that  time. 
•  During  the  following  fiscal  year  the  dredging  was  continued  until  the 
bridge  was  reached,  and  since  the  draw  in  this  bridge  had  not  been 
completed  the  dredge  turned  back  and  widened  the  cut  to  60  feet  for 
a  distance  of  about  one-half  mile  from  the  bridge.  The  amount  ex- 
pended on  this  work  during  the  year  ending  June  30, 1893,  was  $5,846.41. 

The  proposed  channel  is  incomplete  and,  until  the  lock  at  the  head 
of  the  bayou  is  built,  of  but  little  service'  to  navigation  and  liable  to 
deteriorate. 

In  1890  $100,000  was  appropriated  for  continuing  the  improvement 
Of  this  sum  $60,000  was  allotted  for  bank  protection  at  the  mouth.  A 
project  for  the  expenditure  of  the  remainder  by  commencing  work  upon 
the  lock  was  presented,  but  as  the  lock  proposed  by  a  Board  of 
Engineer  officers  was  estimated  to  cost  $700,000,  the  $42,169.28  availa- 
ble July  r,  1892,  has  been  held  for  increase  by  further  appropriation  by 
Congress. 

The  money  statement  following  is  for  the  entire  work  on  Bayou 
Plaquemine,  the  amounts  for  securing  the  mouth  of  the  bayou  from 
further  caving  (page  223)  being  included : 

July  1, 1891,  balance  unexpended $132,063.43 

June  30, 1892,  amount  expended  during  fiscal  year 58, 776. 34 

July  1,  1892,  balance  unexpended 73, 287. 09 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  Ending  June  30,  1893 228, 287. 09 

i  Amount  (estimated)  required  for  completion  of  existing  pro  jcct 1, 358, 250. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  8  6.) 

7.  Bayou  Gourtahleau^  Louisiana. — ^At  the  time  of  the  adoption  of  the 
present  project  the  back  water  from  the  Atchafalaya  River  formed  a  large 
sand  deposit  known  as  Little  Devil  Bar,  at  the  mouth  of  the  Courta- 
bleau. 

Th^  approved  project  of  1880  contemplated  the  closing  of  some  run- 
out bayous  in  order  to  confine  the  water  in  the  Courtableau  and  cause 
its  current  to  wash  out  the  bar  at  its  mouth;  after  this  was  accom- 
plished, then  to  construct  a  timber  lock  and  dam  to  give  slack-water 
navigation  to  Washington,  La.  In  1883  the  estimate  was  increased 
to  $78,500,  and  provided  for  a  masonry  lock. 

Up  to  June  30, 1891,  the  sum  of  $28,374.87  had  been  expended  in 
closing  runout  bayous,  with  the  effect  of  partially  removing  the  bar. 

In  1890  $2,200  was  appropriated.  With  this  money  work  was  com- 
menced September  8, 1891,  and  continued  until  November  20  of  that 
year,  using  the  Government  plant  and  hired  labor.  During  this  time 
the  dams  at  Bayous  Oane,  Mamzelle,  and  Big  Fordoche  were  all  re- 
paired with  piles  and  sheet  piles,  brush  aprons  being  placed  above  and 
below  them,  and  all  were  left  in  good  condition.  The  sum  of  $2,406.83 
has  been  expended  on  this  improvement  during  the  year  ending  June 
30, 1892. 

Little  Devil  Bar  has  washed  out  considerably  under  the  influence  of 
the  dams  so  as  to  give  a  navigable  depth  at  a  stage  of  water  in  the  At- 
chafalaya Biver  7  feet  below  the  level  at  which  navigation  was  inter- 
rupted in  the  summer  of  1891,  but  it  is  considered  doubtful  if,  with  all 
»  the  runout  bayous  closed,  a  channel  navigable  at  low  water  can  be 
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maintained  over  tliis  bar  which,  under  any  circumstances,  will  cer- 
tainly form  at  each  high  water  of  the  Atchafalaya.    - 

The  dams  are  in  fair  condition,  but  the  older  ones  will  require  exten- 
sive repairs  in  another  year. 

The  success  of  the  dams  so  far  built  appears  to  warrant  their  main- 
tenance, and  the  permanent  closure  of  the  remaining  runout  bayous. 
There  seems  to  be  sufficient  water  in  the  bayou  to  wash  out  the  bar  at 
its  mouth,  formed  by  the  back  water  ol^  the  Atchafalaya,  if  it  can  be 
held  within  the  banks  which'the  closure  of  the  runout  bayous  by  dams 
appears  to  eflt'ect. 

July  1, 1891,  balance  unexpended $2,825.13 

June  30, 1892,  amount  expended  during  fiscal  year 2, 406. 83 

July  1, 1892, balance  unexpended 418.80 

(See  Appendix  S  7.) 

8.  Bayou  Techej  Louisiana. — ^Prior  to  the  project  for  improvement 
this  bayou  was  obstructed  by  snags,  logs,  and  impending  trees,  but 
money  having  been  appropriated  the  stream  was  thoroughly  cleared  of 
such  obstructions  from  Port  Barre  down.  The  amount  expended  on 
this  improvement  to  June  30, 1891,  was  $49,578.16. 

Since  the  completion  of  this  work  in  1886  some  further  obstructions 
had  found  their  way  into  the  bayou,  and  in  1890  Congress  appropriated 
$5,000  with  which  to  accomplish  their  removal. 

Work  under  this  appropriation  was  commenced  by  hired  plant  Octo- 
ber 12, 1891,  and  continued  until  December  10  of  the  same  year.  The 
extent  of  the  improvement  made  during  this  time  covers  a  distance  of 
about  59  miles  from  St.  Martinsville  down,  and  has  given  much  relief 
and  satisfaction  to  the  commerce  of  the  bayou.  The  amount  expended 
on  this  work  during  the  year  was  $4,771. 

The  improvement  of  the  Teche  can  not  be  considered  as  permanent, 
since  sunken  logs,  fallen  trees,  and  wrecks  of  coal  boats  are  constantly 
forming  obstructions  which  will  require  removal. 

July  1,  1891,  balance  unexpended $5, 421, 84 

June  30,  1892,  amount  expended  during  fiscal  year 4, 771. 00 

July  1, 1892,  balance  unexpended 650.84 

(See  Appendix  S  8.) 

9.  Month  and  paMea  of  Calcasieu  River^  LouiMana, — Previous  to  any 
improvement  there  was' but  3  feet  depth  in  the  Calcasieu  Passes. 

In  1874,  1883,  and  1888  channels  were  dredged  through  the  bars  in 
Calcasieu  Lake,  or  at  what  is  known  as  the  passes  of  Calcasieu  River. 
As  no  permanent  system  of  revetment  was  employed  the  dredged 
channels  were  soon  obliterated. 

In  1888  an  ai)i)roi)riation  of  $10,000  for  continuing  this  improvement 
wa«  made,  but  as  at  least  $150,000  will  be  required  to  give  anything 
like  a  permanent  channel  through  the  bars,  the  money  has  been  held 
for  future  (consideration. 

In  1890  $75,000  was  appropriated  for  the  improvement  of  the  mouth 
of  the  Calcasieu  River,  but  as  the  work  of  jetty  construction  proposed 
was  in  an  exposed  locality  the  amount  was  not  deemed  sufQcient  with 
which  to  commence  operations  economically,  and  it  has  consequently 
been  held  for  future  increase. 

The  early  construction  of  a  secure  channel  through  the  bars  in  Cal- 
casieu Lake  is  urgently  needed,  as  it  will  give  water  transportation  for 
the  products  of  the  mills  on  Calcasieu  River,  and  result  in  a  saving  to 
the  consumers  of  about  $40,000  annually  on  this  item  alone.    The  iin- 
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provement  of  the  mouth  of  tL^  river  will  afford  a  harbor  of  refuge  and 
be  an  extension  of  the  foregoing  improvement. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had 
been  expended  $19,245.31  on  this  stream. 

July  1,  1891,  balance  unexpended $84, 935. 40 

Jnly  1,  1892,  balance  unexpended 84,935.40 

Amount  appropriated  by  act  approved  July  13,  1892 , 100, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1893 184, 935. 40 

i  Amount  (estimated)  requirecl  for  completion  of  exi&ting  project 425, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river, and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  8  9.) 

10.  Harbor  at  Sabine  Pass,  Texas. — Originally  the  bar  obstructing 
the  entrance  to  the  harbor  of  Sabine  Pass  had  not  6  feet  of  water  upon 
it.  In  1878  and  1880  channels  from  12  to  16  feet  were  dredged  through 
it,  but  they  soon  filled  up.  In  1882  a  project  was  approved  for  the  im-  ' 
provement  of  the  entrance  by  ccMistructing  jetties  and  dredging,  if  nec- 
essary.   The  estimated  cost  of  the  improvement  was  $3,177,606.50. 

Since  the  approval  of  this  project  there  has  been  appropriated 
$1,098,750.    A  total  of  $1,120,422.44  had  been  expended  to  June  30, 

1891,  of  which  sum  $800,422.44  was  expended  under  the  present  project. 
The  east  jetty  has  a  total  length  of  17,100  feet;  the  outer  450  feet  is 

foundation  work  only.  A  section  of  this  jetty  at  the  outer  end,  240 
feet  long,  was  given  a  width  of  112  feet  at  the  foundation,  and  was 
capped  with  rock  weighing  from  1  to  3  tons.  Its  cresu  was  4j^  feet 
alK>ve  mean  low  water. 

The  west  jetty  is  9,500  feet  long.  Its  outer  end  lacks  about  4,000 
feet  of  being  abreast  of  the  outer  end  of  the  east  jetty;  2,500  feet  of 
this  jetty  is,  properly  speaking,  but  foundation  work. 

The  work  of  raising  the  jetties  to  2  feet  above  mean  hi^h  water  was 
commenced  in  August,  1891,  under  contract  approved  May  27, 1891, 
an4  lias  been  continued  up  to  date.  The  east  jetty  has  been  raised  to 
this  height,  with  the  exception  of  about  3,215  feet,  and  the  west  jetty 
with  the  exception  of  4,374  feet. 

Without  any  disturbance  of  the  bottom,  so  as  to  assist  the  eroding 
action  of  the  current,  a  very  favorable  improvement  in  the  deepening 
of  the  pass  has  occurred,  notwithstanding  the  incomplete  state  of  the 
work.  A  vessel  drawing  14.1  feet  entered  the  pass  safely.  The  results 
so  far  obtained  are  very  encouraging. 

The  amount  expended  on  this  work  during  the  year  ending  June  30, 

1892,  was  $199,426.04. 

July  1, 1891,  balance  unexpended $298,327.56 

June  So,  1892,  amount  expended  during  fiscal  year ^ 199, 426. 04 

July  1, 1892,  balance  unexpended 98,901.52 

July  1,  1892,  outstanding  liabilities $43,847.59 

July  ly  1892,  amount  covered  by  uncompleted  contracts 39, 009. 97 

82,857.56 

July  1,  1892,  balance  available 16,043.96 

Amount  appropriated  by  act  approved  Jnly  13, 1892 350, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 366, 043. 96 

i  Amount  (estimated)  required  for  completion  of  existing  project 1, 728, 856. 50 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  8 10.)  ^         j 

Digitized  by  VjOOQIC 


222         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

11.  Sabine  River ^  Texas, — ^When  the  improvement  of  the  river  was  com- 
menced there  was  a  depth  of  3.J  feet  on  the  bar  at  its- jnouth,  and  also 
above  the  town  of  Orange.  Logs,  snags,  etc.,  above  here  interfered 
with  navigation.  To  June  30,  1889,  there  had  been  appropriated  for 
this  work  $34,700,  of  which  $30,760.39  had  been  expended. 

In  1880  a  channel  6  feet  deep  and  from  70  to  100  feet  wide  was 
dredged  through  the  bar.  In  1881  several  small  cuts,  to  avoid  bends 
obstructed  with  logs,  were  made  above  Orange. 

An  examination  above  Orange  showed  many  snags  in  parts  of  the 
'  channel,  and  a  project  was  prepared  and  contract  entered  into  for  the 
expenditure  of  the  remaining  balance  in  closing  both  branches  of  Old 
River  at  the  head  of  the  Narrows  with  pile,  brush,  and  earth  dams,  to 
throw  all  the  water  into  the  useful  channel,  and  removing  the  obstruc- 
tions, such  as  snags,  overhanging  trees,  etc. 

The  smaller  Old  Kiver  channel  was  closed,  and  most  of  the  piles 
driven  for  the  larger  dam,  when  a  sudden  rise  in  the  river  washed  out 
many  of  the  piles  in  the  latter.  The  river  remaining  so  high  that  sat- 
isfactory work  could  not  be  done,  the  contract  was  extended  to  the  next 
low- water  season. 

Work  was  resumed  in  September,  1890,  and  the  dams  finished,  as 
projected,  in  December  following,  completing  the  project. 

The  dredged  channel  over  the  bar  at  the  mouth  is  somewhat  ob- 
structed by  snags,  logs,  etc.,  but  the  depth  is  now  sufficient  for  the 
present  demands  of  commerce. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30, 
1891,  was  $4^,613.12. 

After  the  obstructions  in  the  river  between  its  mouth  and  Sudduths 
Bluff  are  removed,  about  $2,000  will  be  requh-ed  each  year  to  keep  the 
river  in  navigable  condition. 

July  If  1891,  balance  unexpended $86. 88 

July  1,  1892,  balance  unexpended ^ 86. 88 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 086. 88 

(  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  S  11.) 

12.  Neches  River^  Texas. — ^Before  this  river  was  improved  the  bar  at 
its  mouth  had  only  3  feet  of  water  over  it,  and  navigation  was  obstructed 
between  Yellow  Bluff  and  Bevilport  by  snags  and  fallen  trees. 

The  project  adopted  for  the  improvement  of  this  river  called  for  the 
dredging  of  a  channel  over  the  bar  at  its  mouth  and  the  removal  of 
obstructions  from  the  river  between  Yellow  Bluff  and  Bevilport.  To 
June  30, 1891,  $33,000  had  been  appropriat^ed  for  this  work,  of  which 
$28,842.16  had  been  expended. 

In  1880  a  channel  was  dredged  through  the  bar  at  the  mouth  of  the 
river  6  feet  deep  and  30  to  &i)  feet  in  width.  In  1882  the  river  between 
Yellow  Bluff  and  Bevilport  was  cleared  of  obstructions. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  about  3  feet.  The  channel  was 
again  dredged  to  a  depth  of  5  feet  by  the  Government  dredge,  which 
had  been  at  work  at  Calcasieu  Pa^s,  and  the  work  was  completed  in 
April,  1889,  since  which  time  no  work  has  been  done. 

The  improvement  will  not  be  i)ermanent,  as  the  bar  will  re-form. 
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Jnly  1, 1891,  balance  nnexpendod '. $4, 157. 84 

July  1, 1892,  balance  unexpended 4,157.84 

(See  Appendix  S  12.) 

13.  Removing  sunlcen  vessels  or  craft  obsirueting  or  endangering  naviga- 
tion.— ^The  removal  of  the  wreck  of  the  British  bark  Bruce^  sunk  in  Ship 
Island  Harbor,  Mississippi,  in  December,  1890,  was  commenced,  under 
contract  with  the  Alabama  Dredging  and  Jetty  Company  for  the  sum 
of  $1,490,  on  June  19, 1891. 

The  removal  was  completed  on  August  1, 1891. 

The  wreck  was  blown  to  pieces  with  dynamite,  and  it  is  believed  that, 
through  inexperience,  the  contractors  lost  something  like  81,000  in  car- 
rying out  tbe  work,    N^othing  of  value  was  recovered  from  the  wreck. 

The  total  cost  of  removing  this  wreck  was  $1,764.83,  of  which  the  sum 
of  $1,666.38  was  expended  during  the  year  just  closed. 

Sunken  coal  barge  in  Bayou  Teche^  Louisiana. — On  March  5, 1892,  it 
was  reported  that  a  coal  barge  had  sunk  in  Bayou  Teche,  near  Frank- 
lin, La.,  and  formed  an  obstruction  to  the  navigation  of  tliis  stream. 

Its  removal  was  authorized  March  28,  1892,  but  owing  to  high  water 
nothing  further  has  been  done. 

(See  Appendix  S  13.) 

EXAMINATION,   MADE  IN  COMPLIANCE  WITH    PROVISIONS    OF    RIVER 
AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Sabine  River ^  Texas,  from 
where  said  river  empties  into  Sabine  Lake^  to  Sudduths  Bluff,  on  said  Sabine 
River,  was  made  by  local  engineer  in  charge,  Maj.  Quinn.  and  report 
thereon  submitted  through  (Jol.  C.  B.  Comstock,  Corps  or  Engineers, 
Division  Engineer,  Southwest  Division.  It  is  the  opinion  of  Maj. 
Quinn,  and  of  the  division  engineer,  based  upon  the  facts  and  reasons 
given,  that  this  locality  is  worthy  of  improvement.  The  report  of  the 
preliminary  examination  containing  sufficient  information  to  indicate  to 
Congress  the  probable  cost  of  the  work  required,  no  further  survey  ap- 
X>ear8  to  be  necessary  at  this  time.  The  work  proposed  contemplates 
the  removal  of  snags  between  Sabine  Lake  and  Sudduths  Bhiff,  at  an 
estimated  cost  of  $10,000.  After  the  snags  are  removed  $2,000  will  be 
required  annually  to  keep  the  river  in  good  condition.  The  report  wj  a 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc  No.  20,  Fitty- 
second  Congress,  first  session.    (See  also  Appendix  S  14.) 

BBOURING  MOUTH  OF  BAYOU  PL AQUEMINE,  LOUISIANA,  FROM  FURTHER 
CAVINa,  AND  REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCT- 
INa  OR  ENDANGERING  NAVIGATION  IN  MISSISSIPPI  RIVER  BELOW 
NEW  ORLEANS,  LOUISIANA. 

OflScer  in  charge,  Capt.  John  Millis,  Corps  of  Engineers;  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Securing  mouth  of  Bayou  Plaquemine,  Louisiana,  from  further 
caving. — Bayou  Plaquemine  was  formerly  an  outflowing  branch  of  the 
Mississippi  River,  but  on  account  of  its  tendency  to  enlarge  and  because 
of  apprehensions  that  the  channel  of  the  main  river  might  be  deterio- 
rated thereby,  the  levee  system  on  the  west  bank  of  the  Mississippi  was 
carried  across  the  head  of  the  bayou  in  18G5.  It  is  now  proposed  to 
improve  and  deepen  the  bayou  and  establish  navigable  connection 
between  it  and  the  Mississix)pi  by  a  system  of  locks  at  the  head  of  the 
bayou* 
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The  west  bank  of  the  Mississippi  at  the  entrance  of  this  bayou  was 
formerly  subject  to  rapid  caving,  threatening  the  site  of  the  proposed 
locks.  The  project  adopted  for  the  prevention  of  this  caving  along  the 
west  bank  of  the  Mississippi  contemplates  the  construction  of  a  system 
of  submerged  spur  dikes,  built  of  timber,  brush,  and  stone.  They  run 
out  at  right  angles  to  tne  general  direction  of  the  bank  line  and  are 
placed  at  intervals  of  about  900  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  there  had 
been  expended  $49,699.26  on  this  work.  Two  of  the  dikes  had  been 
finished  and  the  caving  had  been  stopped  in  the  vicinity  of  the  com- 
pleted work. 

During  the  past  year  necessary  repairs^ere  made  to  dike  No.  1,  and 
three  more  dikes,  Nos.  3,  4,  and  6,  were  completed.  The  completed 
work  of  protection  now  extends  to  a  distance  of  2,500  feet  above,  and 
1,500  feet  below  the  site  of  the  proi)osed  locks,  and  within  this  distance 
the  caving  of  the  bank  has  been  arrested. 

During  the  fiscal  year  the  net  sum  of  $52,929.93  was  expended  on 
this  work,  leaving  an  available  balance  July  1, 1892,  from  funds  allot- 
ted to  this  improvement,  of  $31,117.81.  The  money  statement  is  con- 
solidated with  that  for  improvement  of  Bayou  Plaquemine,  Louisiana, 
.  page  219. 

(See  Appendix  T  1.) 

2.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion in  Mississippi  River ^  heloio'N'ew  Orleans^  Louisiana. — ^The  wreck  of 
an  'old  dry  dock  lying  in  Mississippi  liiver  off  Point  Celeste,  about 
42  miles  below  New  Orleans,  was  blown  up  with  dynamite  on  hand, 
without  extra  expense,  and  no  longer  obstructs  navigation. 

(See  Appendix  T  2.) 

IMPROVEMENT  OP  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

Officer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers,  with 
Lieut.  William  C.  Langfltt,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Untrance  to  Oalveston  Harbor,  Texas. — The  obstructions  to  deep- 
water  navigation  at  this  harbor  have  been  the  outer  and  inner  bars. 
On  the  former  the  natural  depth  was  12  feet  and  on  the  latter  about 
13  feet,  both  at  mean  low  tide. 

The  present  project  for  improvement  at  this  locality  wa«  adopted  in 
1874,  modified  in  1880,  and  again  modified  in  1886,  the  object  being  to 
deepen  the  channels  so  as  to  admit  sea-going  vessels  of  the  deei)est 
draffc.  The  projects  prior  to  1874  related  to  dredging  operations  on  a 
small  scale. 

The  projects  of  1874  and  1880  contemplated  construction  of  jetties  to 
deepen  the  channels  on  the  bars;  the  former  with  a  view  to  a  depth  of 
18  feet.  The  modification  of  1886  was  with  a  view  to  a  possible  depth 
of  30  feet  by  means  of  jetties,  to  be  supplemented,  if  need  be,  by 
dredging.  These  jetties  to  be  of  rock  and  to  be  built  to  a  height  of  5 
feet  above  mean  low  tide.  The  cost  of  the  modification  of  1886  (the 
present  project)  was  estimated  as  $7,000,000. 

The  total  amount  expended  under  the  foregoing  plans  to  include 
June  30,  1891,  was  $2,273,020.90,  in  addition  to  which  there  was  ex- 
pended $100,000,  subscribed  by  the  city  of  Galveston,  in  1883.  It  haa 
resulted  in  a  depth  of  13J  feet  in  the  (channel  on  the  outer  bar  at  mean 
low  tide,  and  a  depth  of  21  feet  where  the  inner  bar  was. 

The  amount  expended  during  the  past  fiscal  year  was<^438^922.63. 
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It  has  resulted  in  maintaining  13^  feet  on  the  outer  bar  and  21  feet 
where  the  inner  bar  was. 

The  work  during  the  past  fiscal  year  has  been  confined  to  extension  of 
the  south  jetty.  The  extension  consists  of  4,600  linear  feet  of  completed 
and  2,923  linear  feet  of  uncompleted  jetty,  a  total  of  7,523  feet.  The 
total  of  work  done  on- this  structure  since  operations  upon  it  began  in 
1887  is  represented  by  26,923  feet  of  jetty,  of  which  24,000  feet  is 
completed  and  2,923  uncompleted. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1894,  is 
to  be  mainly  applied  towards  construction  of  the  projected  north  jetty. 

JuJy  1,  1891,  balance  unexpended |1, 104, 079. 10 

Jnne  30,  1992,  amount  expended  during  fiscal  year 438, 922. 63 

July  1,1892,  balance  unexpended 665,156.47 

Julyl,  1892, outstanding  Uabilities $19,838.72 

July  1,  1892,  -amount  covered  by  uncompleted  contracts 618, 207. 64 

638,046.36 

July  1,  1892,  balance  available 27,110.11 

Amount  appropriated  by  act  approved  August  5,  1892 450, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 477, 110. 11 


Amount  (estimated)  required  for  completion  of  existing  project 4, 650, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  nud  1867. 

(See  Appendix  U  1.) 

2.  8hip  cha/nnel  in  Oalveston  Bay^  Texas, — This  is  a  channel  dredged 
by  the  United  States  Goyernment  from  Bolivar  Channel  to  Morgan  Cut, 
the  latter  terminating  at  a  point  4.8  miles  from  Morgan  Canal,  which 
is  an  excavation  across  Morgan  Point  at  the  mouth  of  San  Jacinto  Eiver. 
Morgan  Cut  and  Morgan  Canal  are  works  executed  by  the  Buffalo  Bayou 
Ship-Channel  Company,  chartered  under  the  laws  of  Texas. 

The  natural  depth  on  the  line  of  the  Galveston  Bay  Ship-Channel 
averaged  8}  feet  at  mean  low  tide,  with  a  depth  at  some  places  of  but 
7  feet. 

The  project  for  this  improvement  was  adopted  in  1871  and  modified 
in  1877,  the  object  being  to  excavate  and  maintain  a  channel  12  feet 
deep  and  100  feet  wide  at  bottom,  through  Galveston  Bay  from  Bolivar 
Channel  to  Morgan  Cut,  a  distance  of  18.9  miles. 

Work  upon  the  channel,  which  had  been  suspended  in  1883,  was  re- 
sumed in  February,  1488,  and  by  July  20, 1889,  a  channel  of  12  feet 
least  depth  and  100  feet  width  at  .bottom  had  been  excavated  to  Morgan 
Cut. 

No  dredging  has  been  done  since  July,  1889. 

The  total  amount  expended  to  include  June  30, 1891,  was  $536,228.43.  ♦* 
By  that  date  the  channel  had  shoaled  so  that  its  ruling  depth  was  9  feet. 

The  amount  expended  during  the  pastifiscal  year  was  $4,602.73,  mostly 
in  repairs  of  beacons  and  in  survey. 

The  ruling  depth  now  is  8.6  feet. 

The  work  of  improvement. of  the  ship  channel  having,  in  July,  1889, 
reached  the  i)oint  in  the  bay  at  which  the  south ern  extremity  of  Morgan 
Cut  is  located,  the  officer  in  charge,  under  instructions  from  this  office, 
called  upon  the  Buffalo  Bayou  Ship-Channel  Company  to  execute  its 
agreement  of  January  22, 1881,  to  transfer  to  the  United  States  its  works 
at  Morgan  Point.  Congress,  by  act  approved  September  19, 1890,  pro- 
vided for  the  appointment  or  a  commission  of  United  States  engineers 
BNG  92 15  r^^^^T^ 
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to  ascertain  tbe  value  of  any  portion  of  the  channel  from  Bolivar  Chan- 
nel to  the  point  where  the  San  Jacinto  River  enters  what  is  known  as 
Morgan  Canal,  wliich  might  have  been  constructed  by  the  Buffalo  Bayou 
Ship-Channel  Company,  the  amount  so  ascertained  and  certified  to  be 
correct  by  the  Secretary  of  War  to  be  paid  to  the  ship-channel  com- 
pany out  of  any  money  in  the  Treasury  not  otherwise  appropriated. 
The  report  of  the  commission  was  made  December  4, 1890,  and  approved 
and  forwarded  to  the  proper  Department  for  payment  in  January  fol- 
lowing. On  May  4, 1892,  payment  having  been  made  for  the  works, 
the  latter  were  taken  possession  of  for  the  Government  and  made  free 
to  navigation. 

The  acquisition  of  the  works  at  Morgan  Point  added  to  the  ship  chan- 
nel in  Galveston  Bay  4.8  miles  of  cut  in  the  bay  and  3,347  linear  feet  of 
canal  across  Morgan  Point.  The  ruling  depth  in  the  cut  is  7 J  feet;  the 
depth  in  the  canal  is  in  excess  of  17  feet.  The  addition  of  5.43  miles  of 
artificial  channel  to  the  Ship  Channel  in  Galveston  Bay  rendered  nec- 
essary a  revision  of  the  estimate  for  securing  and  maintaining  throijgh- 
out  a  least  depth  of  12  feet.  The  amount  of  the  revised  estimate  is 
given  in  the  full  report  of  the  officer  in  charge. 

The  project  is  not  capable  of  permanent  completion,  it  being  estimated 
that  the  sum  of  $100,000  annually  will  be  required  to  maintain  the 
channel  after  it  has  been  fully  excavated  to  the  required  width  and 
depth. 

July  1, 1891,  balance  unexpended $50, 271. 57 

Jime  30,  18&2,  amount  expended  during  fiscal  year 4, 602. 73 

July  1,  1892,  balance  unexpended 45,668.84 

July  1,  1892,  outstanding  liabilities 95. 69 

July  1,  1892,  balance  available 45,573.15 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 : 85, 573. 16 

C  Amount  (estimated)  required  f<»r  completion  of  existing  project 269, 675. 44 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  2.) 

3.  Trinity  Biver^  Texa^. — The  natural  channel  on  the  bar  at  the  mouth 
was  narrow  and  shoal.  The  project  for  improvement  adopted  in  1S73 
consisted  principally  in  dredging.  Between  1886  and  1889  no  work  was 
done  and  the  channel  which  had  been  deepened  in  1885  to  6J  feet  had 
shoaled  to  3  feet  2  inches.  The  project  was  ntodiiied  in  1889,  the  mod- 
ification principally  consisting  in  parallel  timber  jetties  to  effect  the  re- 
quired deepening  to  6  feet  on  the  bar.  The  total  expended  to  include 
June  30, 1891,  was  $52,822.21,  resulting  in  a  depth  of  3  feet  6  inches  on 
the  bar  and  straightening  the  channel.  The  amount  expended  during 
the  past  fiscal  year  was  $3,297.47.  One  jetty  has  been  nearly  completecL 
It  has  maintained  the  depth  of  3  feet  6  inches. 

July  1,  1891,  balance  unexpended $4,177.79 

June  30,  1892,  amount  expended  duri  ng  fiscal  year 3, 297. 47 

July  1,  1892,  balance  unoxponded 880. 32 

July  1,  1892,  outstandiiif5  liabilities 86.00 

July  1, 1892,  balance  available 794.  .32 

Amount  appropriated  by  act  approved  July  13,  1802 10, 000. 00 

Amount  available  for  iiscal  yeai'  ending  June  30,  1893 10, 794.  :{2 

Digitized  by  VjOOQTC 


BIVEB   AND   HARBOR   IMPROVEMENTS.  227 

(  Amonnt  (estimatecl)  reqaired  for  completion  of  existing  project $22, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  TJ  3.) 

4.  Cedar  Ba/you^  Texas. — ^A  survey  of  this  locality,  with  a  view  to  te- 
moval  of  the  bar  at  the  mouth  of  the  bayou,  was  made  in  1889.  The 
natural  depth  on  the  bar  was  3  feet  at  mean  low  tide.  The  cost  of  im- 
provement to  afford  a  depth  of  5  feet  was  estimated  as  $18,150,  which 
sum  was  appropriated  by  act  of  September  19, 1890.  This  sum  was 
applied  during  the  past  fiscal  year  to  dredging  and  protection  of  the 
excavated  channel  by  walls  of  brush  and  stone  mattress,  resulting  in  a 
channel  1,840  feet  long  and  64  feet  wide  with  ruling  depth  of  5  feet  over 
the  distance  dredged. 

July  1,  1891,  balance  unexpended $18,150,00 

June  30, 1892,  amount  expended  during  fiscal  year 13,258,22 

July  1, 1892,  balance  unexpended 4,891.78 

July  1, 1892,  outstanding  liabiUties 2,918.10 

July  1, 1892, balance  available 1,973.68 

Amonnt  appropriated  by  act  approved  July  13, 1892 14, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 973, 68 

(See  Appendix  U  4.) 

5.  Buffalo  BayoUj  Texa^. — ^The  channel  between  the  city  of  Houston 
and  Simms  Bayou,  a  distance  of  11  miles,  the  extent  of  bayou  under  im- 
provement, was,  in  its  natural  condition,  narrow  and  tortuous  and  the 
natural  depth  in  many  places  was  not  more  than  6  feet.  The  project 
for  improvement  was  adopted  in  1881,  the  object  being  to  straighten  the 
channel  and  to  widen  it  to  100  feet  and  to  deepen  it  to  12  feet;  also  to 
remove  such  snags,  stumps,  and  overhanging  trees  as  obstructed  navi- 
gation. The  total  amount  expended  to  June  30, 1891,  was  $155,700.30. 
It  resulted  in  clearing  the  channel  of  the  most  prominent  stumx)s,  snags, 
and  overhanging  trees,  in  easingmost  of  the  bends,  and  in  removing  such 
shoals  as  obstructed  a  7-fbot  navigation.  The  amount  expended  during 
the  past  fiscal  year  was  $10,103,63.  It  has  resulted  in  fiu-ther  easement 
of  bends  and  in  still  further  relieving  the  channel  and  bends  of  obstruc- 
tions. The  obstructions  are  renewed  in  more  or  less  degree  every  year, 
through  action  of  floods.  The  project  is  not  capable  of  permanent  com- 
pletion. 

July  1, 1891,  balance  unexpended $13,049.64 

June  30, 1892,  amount  expended  during  fiscal  year -. 10, 103. 63 

July  1,  1892,  balance  unexpended 2,946.01 

July  1,1892,  outstanding  liabilities 30.00 

July  1, 1892,  balance  avaUable 2,916.01 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 27, 916. 01 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 191, 549. 75 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  IJ  5.) 

6.  Harbor  at  Brazos  Santiago,  Texas. — In  its  natural  state  the  chan- 
nel over  this  bar  was  shifting,  and  its  depth  varied  from  6  to  8  foet. 
The  present  (original)  i>roject  for  its  improvement  was  adopted  in  1881, 
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the  object  being  to  fix  the  position  of  the  channel  over  the  bar  at  the 
entrance  and  to  deepen  it.  The  total  amount  expended  to  June  31), 
1891,  was  $189,608.59,  besides  an  appropriation  of  $6,000  in  1878,  ap- 
plied to  removing  a  wreck.  It  has  resulted  in  no  useftil  eflfect  upon 
the  bar,  and  the  works  heretofore  constructed  have  practically  disap- 
peared. The  amount  expended  during  the  past  fiscal  year  was  $190. 
It  was  applied  to  the  keeping  of  a  record  of  commercial  statistics  and 
incidental  engineering  expenses.  The  officer  in  charge  considers 
$600,000  as  the  least  amount  that  should  be  available  before  beginning 
construction  of  the  jetties.  Taking  into  consideration  the  balance 
available  ($57,686.41),  the  sum  of  $542,000,  in  round  numbers,  would 
be  needed  to  make  up  the  amount  named. 

July  1,  1891,  balance  unexpended $57,891.41 

June  30, 18^,  amount  expended  during  fiscal  year ^ 190. 00 

July  1, 1892,  balance  unexpended 57,701.41 

July  1, 1892,  outetanding  liabilities - 15.00 

July  1,1892,  balance  available 57,686.41 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 071, 090. 22 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  6.) 

EXAMINATIONS    AND    SUBVEY,  MADE    IN    COMPLIANCE    WITH  PROVI- 
SIONS OP  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Brazos  River j  Texm^  from 
its  mouth  to  Waco^  was  made  by  the  local  engineer  in  charge,  Maj. 
Allen,  and  report  thereon  submitted  through  Ool.  C,  B,  Comstock, 
Corps  of  Engineers,  Division  Engineer,  Southwest  Division.  It  is  the 
opinion  of  Maj.  Allen  and  of  the  division  engineer,  based  upon  the  facts 
and  reasons  given,  that  this  locality  is  not  worthy  of  improvement. 
This  opinion  being  concurred  in  by  me,  no  further  survey  was  ordered. 
The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  63,  Fifty-second  Congress,  first  session.  (See  also  Appen- 
dix U  7.) 

The  required  preliminary  examination  of  West  Oalveston  Bwy^  Tevas^ 
from  Christmas  {Christians)  Pointy  with  a  view  of  reopening  the  channel 
through  West  Bay,  was  made  by  the  local  engineer  in  charge,  Mjm.  Allen, 
and  report  thereon  submitted  through  Col.  C.  B.  Comstock,  Corps  of 
Engineers,  Division  Engineer,  Southwest  Division.  It  is  the  opinion  of 
Maj.  Allen  and  of  the  division  engineer,  based  upon  the  facts  and  rea- 
sons given,  that  this  locality  is  worthy  of  improvement.  This  opinion 
being  concurred  in  by  me,  Maj.  Allen  was  charged  with  and  has  com- 
pleted its  survey  and  submitted  report  thereon.  The  proposed  improve- 
ment contemplates  straightening  and  slightly  deepening  the  channels 
and  removing  the  points  bordering  tbem  by  dredging,  so  as  to  afford 
a  least  width  of  200  feet  and  depth  of  3 J  feet  in  West  Bay  between  the 
railroad  bridges,  near  Oalveston,  and  San  Luis  Pass,  and  a  leaob  width 
of  100  feet  and  depth  of  3  feet  in  Oyster  Bay  along  Christmas  Point, 
and  marking  the  channel  by  beacons.  The  total  cost  of  tliis  work  is 
estimated  at  $28,998.80.  The  rejwrts  were  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  22,  Fifty-second  Congress,  first  ses- 
sion.   (See  also  Appendix  U  8.) 
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WESTERN    RIVERS. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATER  WAYS  IN  LOUISI- 
ANA, TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY 
TO  MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER 
AND  ITS  PRINCIPAL  TRIBUTARIES. 

Officer  in  charge,  Gapt  J.  H.  WUlard,  Corps  of  Engineers;  Division 
Engineer,  Col.  0.  B,  Comstock,  Corps  of  Engineers. 

1.  Bed  River  J  Louisiana  and  ArJcansas. — This  improvement  was  be- 
gan in  1828,  and  appropriations  aggregating  $535,766.50  were  made 
between  1828  and  1852.  Between  1841  and  1852  no  appropriation  was 
made,  and  a  longer  interval  elapsed  between  1852  and  1872,  during 
which  the  results  of  former  work  were  lost. 

The  present  improvement,  from  Fulton,  Ark.,  to  mouth  of  Atcha- 
falaya  Eiver,  commenced  in  1872,  at  which  time  the  upper  river  was 
closed  by  the  great  raft,  extending  from  Carolina  Bluffs,  33  miles  above 
Shreveport,  La.,  upstream  32  miles  to  within  4  miles  of  the  Louisiana 
and  Arkansas  line,  which  was  added  to  by  each  flood.  The  falls  at 
Alexandria  were  impassable  at  low  stages.  Navigation  below  Shreve- 
port was  affected  seriously  by  the  gradual  enlargement  of  Tones  Bayou 
Outlet,  19  miles  below  Shreveport,  which  depleted  the  main  channel, 
and  the  river  was  greatly  obstructed  by  snags,  sunken  logs,  wrecks, 
and  leaning  trees  throughout  its  entire  length. 

The  project  of  1872  contemplated  removing  the  great  raft  and  closing 
Tones  Bayou.  Subsequently  this  project  was  eidarged  to  include  the 
removal  of  jams,  snags,  wrecks,  leaning  timber,  etc. ;  opening  and  en- 
larging the  channel  through  the  falls  at  Alexandria,  La.;  deepening 
the  channel  at  shoal  places,  and  closing  the  Sale  and  Murphy  Outlet, 
on  the  right  bank,  66  miles  above  Shreveport,  in  order  to  improve  and 
keep  navigation  open  from  Fulton  to  the  Atchafalaya.  Also  to  protect 
the  bank  at  Alexandria  from  erosion,  and  to  make  a  thorough  and  com- 
prehensive survey  from  Fulton  to  the  mouth  on  which  to  base  plans 
and  estimates  for  x>ermanent  improvement. 

The  amount  expended  from  1872  to  June  30, 1891,  was  $926,024.52 
(including  outstanding  liabilities  of  $429.46),  resulting  in  great  benefit 
to  navigation.  A  channel  was  opened  through  the  great  raft  in  1873, 
and  subsequent  operations,  aided  by  the  current,  secured  a  greater 
width  and  depth  throughout  the  entire  reach,  with  a  channel  way  con- 
stantly widening  and  scouring,  with  but  little  water  diverted  from  the 
river  proper  except  at  flood  stages.  Moderate  estimates,  made  in 
1872,  showed  that  the  removal  of  this  obstruction  alone  resulted  in  an 
annual  saving  of  $150,000  to  the  planting  interest  above  the  raft,  be- 
sides relieving  to  a  great  extent  not  less  than  25,000  acres  of  productive 
lands  from  overflow.  The  removal  of  obstructions  from  the  channel, 
clearing  the  banks,  and  prompt  breaking  of  aU  jams,  and  keeping  the 
drift  in  motion  during  high  water,  prevented  renewal  of  the  raft.  No 
work  has  been  done  for  the  closure  of  Tones  Bayou  since  1882,  when 
the  dam  under  construction  was  destroyed.  This  outlet  is  filling  up 
gradually  with  drift,  and  this,  in  connection  with  the  work  done  in  the 
old  raft  region  above  and  in  the  narrow  river  below,  is  causing  the  main 
channel  to  widen  and  scour.  The  rock  excavation  and  dam  at  the  falls 
of  Alexandria  were  completed  in  1885,  increasing  the  period  of  naviga- 
tion about  two  months,  and  as  a  general  thing  permitting  boats  to  pass 
the  £eill8  the  year  round.    The  dam  and  training  wall  built  at  Alexau- 
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dria  in  1884-'85  for  protecting  the  bank  accomplished  the  purpose  for 
which  intended.  The  removal  of  snags  and  clearing  the  banks  for  the 
general  improvement  of  the  river  were  not  begun  until  1878,  but  since 
1885  operations  were  confined  chiefly  to  that  class  of  work.  The  sur- 
vey of  Red  River  was  carried  from  Fulton,  Ark,,  down  to  Grand  Bend, 
La.,  near  Alexandria,  a  distance  of  406  miles,  and  was  connected  with 
the  Mississippi  by  precise  levels  along  the  railroad  from  Shreveport  to 
Delta,  La. 

In  the  past  fiscal  year  the  removal  of  obstructions  was  continued 
with  great  benefit  to  navigation.  Snag  boats  worked  over  the  entire 
river  from  Fulton  to  the  Atchafalaya,  nearly  all  of  which  was  gone 
over  twice,  and  narrow  portions  below  Rush  Point  to  Shreveport  and 
between  Tones  Bayou  and  Knox  Point  were  worked  over  three  and 
four  times.  During  the  prolonged  season  of  low  water  in  the  summer 
and  fall  of  1891  the  entire  plant  available  was  employed  in  removing 
obstructions  from  the  channel,  and  this  work  resulted  in  immediate 
benefit  to  low-water  navigation.  The  Sale  and  Murphy  Outlet  was 
closed  effectually  by  a  heavy  earthen  dam  which  was  completed  in  No- 
vember, 1891,  and  resisted  the  flood  of  May,  1892,  the  highest  of  record, 
without  sustaining  serious  damage.  Fieldwork  of  the  survey  was  car- 
ried from  Grand  Bend  down  to  the  mouth  of  the  river  and  suspended 
in  February,  1892,  after  which  work  on  the  maps  and  notes  was  con- 
tinued to  the  end  of  the  year.  The  estimated  cost  of  completing  the 
survey  in  accordance  w;ith  the  project  is  $97,000. 

The  amounts  expended  during  the  past  year  were: 

Forgenoral  improvement $32,473.18 

For  work  at  Alexandria 454.00 

For  Little  Ri  ver  from  Scopini  Cut-Off  to  Knox  Point 645. 40 

For  closing  Sale  and  Murphy  Outlet 4,889.92 

For  survey  of  Red  River 23,249.31 

Total 61,711.81 

July  1, 1891,  balance  unexpended 104,404.94 

June  30,  1892,  amount  expended  during  fiscal  year 61, 711. 81 

July  1, 1892,  balance  unexpended 42,693.13 

July  1,  1892,  outstanding  liabilities 107.12 

July  1,  1892,  balance  available 42,586.01 

Amount  appropriated  by  act  approved  July  13,  1892 145, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 187, 686. 01 

(See  Appendix  V  1.)    , 

^.  Red  River  above  Fulton,  Arkansas. — ^The  project  for  this  improve- 
ment, adopted  in  1886,  contemplated  removing  snags,  drift,  overhanging 
trees,  etc.,  above  Fidton  to  the  mouth  of  Kiamichi  River,  about  138 
miles,  to  give  reasonably  safe  navigation  at  high  and  medium  stages. 

The  amount  expended  to  June  30, 1891,  was  $11,773.82,  with  which  a 
small  hand-propelled  snag  boat  was  built  in  the  fiscal  year  1887,  at  a 
cost  of  $4,000,  and  employed  during  the  succeeding  two  years  in  remov- 
ing obstructions.  In  the  fiscal  year  1891  the  snag  boat  was  sold  to  the 
work  of  improving  EedKiver,  Louisiana  and  Arkansas,  for  $1,600,  and 
the  proceeds  of  the  sale,  with  the  appropriation  of  1890,  were  applied  to 
going  over  the  work  and  removing  snags,  drift,  and  leaning  trees,  prac- 
tically completing  the  project. 
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July  1,  1891,  balauro  uiiexnemled $220.18 

June  3iOj  1892,  arnonut  expeuded  during  fiscal  year 5. 44 

Jaly  1, 1892,  balance  unexpended 220.74 

July  1,  1892,  oatstanding  liabilities 1.29 

July  1, 1892,  balance  available 219.45 

Amount  appropriated  by  act  approved  July  13, 1892 3, 500. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 3, 719^  45 

(See  Appendix  V  2.) 

3.  Ouachita  avid  Black  rivers,  Arkansas  and  Louisiana, — The  improve- 
ment of  Ouachita  River  commenced  in  1S71.  Black  River,  the  connecting 
stream  between  Ouachita  and  Red  rivers,  was  added  under  the  same  head 
of  api)ropriation  by  theact  of  1884.  Theoriginal  project  contemplated im- 
improvement  by  a  system  of  locks  and  dams,  but  was  abandoned  on  ao- 
oonnt  of  its  cost  as  compared  with  the  amount  of  commerce  then  reported. 
The  present  project  contemplates  removing  snags,  logs,  wrecks,  leaning 
timber,  etc.,  and  the  improvement  of  shoal  places  between  Camden,  Ark., 
and  the  mouth  of  Black  River,  a  distanceof  341  miles.  No  estimate  of  cost 
is  given,  as  the  nature  of  the  work  requires  that  it  be  continuous. 

The  total  amount  expended  to  June  30,  1891  (inclnding  outstanding 
liabilities  of  $241.67),  was  $329,905.12,  of  which  $210,377.25  was  ap* 
plied  to  operations  under  the  project  of  1874.  An  iron-hull  snag  boat 
was  purchased  in  1876  and  repaired  with  a  ijew  steel  bottom  in  1886, 
and  a  small  wooden  snag  boat  was  purchased  in  1888.  From  1875  to 
the  end  of  the  fiscal'  year  1891,  operations  were  carried  on  whenever 
funds  were  available,  and  consisted  chiefly  of  the  removal  of  wrecks, 
snags,  logs,  and  tree  sUdes  from  the  channel,  and  cutting  leaning  tim- 
ber, though  an  increased  depth  was  obtained  at  some  of  the  shoals  by 
building  stone  and  brush  wing  dams. 

In  the  past  fiscal  year  operations  with  a  large  snag  boat  were  continued 
fromLogtown,  on  Lower  Ouachita,  to  mouth  of  Black  River,  July  1-17, 
1891,  a^r  which  it  was  withdrawn.  The  chopping  party,  which  com- 
menced operations  at  Camden  in  November,  1890,  continued  downstream 
to  Alabama  Landing,126J  miles  belowCamden,whereworkwassuspended 
December  31, 1891,  on  account  of  high  water,  and  the  stages  continued 
too  high  for  further  work  to  the  end  of  the  year.  The  Vork  of  this  party 
consisted  of  cutting  leaning  timber  into  short  lengths,  giving  special  at^ 
tention  to  points  and  bends,  girdling  trees  for  some  distance  back  from 
the  river,  and  removing  obstructions  from  thecliannel  as  far  as  practic- 
able with  explosives  and  hand  capstan ;  and,  as  it  was  done  at  low  stages 
of  water,  resulted  in  much  benefit  to  navigation  of  the  upper  river. 

Since  the  project  for  locks  and  dams  was  abandoned  three  examina- 
tions have  been  ordered  and  made  with  a  view  to  slack-water  naviga- 
tion, the  last  in  1889,  and  the  reports  on  all  agree  that  for  the  present 
work  should  continue  under  the  adopted  project. 

Jnly  1,  1891,  balance  unexpended $12,778.55 

Amount  receiTed  on  account  of  overpayinonts  in  June,  1891 145. 00 

]2,i)21.55 
Jime  30,  1892,  amount  expended  during  fiscal  year 10,  S72. 22 

July  1,  1892,  balance  unexpended 2,04J».3:i 

July  1,  1892,  outBtanding  liabilities 13.17 

July  1,1892,  balance  available 2, 030. 16 

Amonnt  appropriated  by  act  approved  July  13,  1802 40, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1803 42, 036. 16 

(See  Appendix  Y  3.) 
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4.  Bayou  jyArbonne,  Louisiana. — ^The  project  for  this  improvement 
was  adopted  in  1884,  and  contemplates  removing  snags,  logs,  wrecks, 
leaning  timber,  et<5.,  obstructing  navigation  from  Stein  Bluff,  on  the 
Corney  Brancli,  to  the  mouth  of  D'Arbonne,  42^  miles,  at  an  estimated 
cost  of  $15,000. 

The  amount  expended  to  June  30, 1891,  wa«  $10,109.49.  Before  the 
improvement  commenced  the  bayou  was  navigable  from  six  to  seven 
months  of  the  year.  The  work  done  extended  the  period  of  navigation 
fiilly  one  month,  enabled  boats  of  double  the  capacity  to  make  quicker 
time  than  those  used  formerly,  with  greater  safety,  and  reduced  freight 
rates  one-half. 

In  the  past  fiscal  year  operations  extended  from  Stein  Bhiff  to  the 
mouth,  consisting  chiefly  of  cutting  and  girdling  leaning  timber,  cutting 
stumps,  shore  snags,  and  logs  along  the  banks,  and  removing  snags, 
logs,  and  stumps  from  the  channel  with  explosives  and  blocks  and 
tackle.  The  bayou  was  at  a  low  stage  while  operations  were  in  prog- 
ress, and  effective  work  was  done,  enabling  boats  to  run  at  a  lower 
stage  of  water,  and  to  make  the  round  trip  in  three  to  four  hours  less 
time. 

^  The  work  is  not  permanent,  aa  new  obstructions  are  ailded  from  time 
to  time,  but  with  the  balance  of  the  original  estimate  in  a  single  appro- 
priation ($4,000)  it  can  be  completed  to  Stein  Bluff  so  thoroughly  as  not 
to  require  attention  for  several  years. 

Within  the  last  few  years  navigation  of  the  Corney  Branch  has  been 
extended  up  to  Cobb  Landing,  16J  miles  above  Stein  Bluff. 

July  1, 1891 ,  balance  unexpended $890. 51 

June  30, 1892,  amount  expended  during  fiscal  year 765. 45 

July  1, 1892,  balance  unexpended 125.06 

Amount  appropriated  by  act  approved  July  13, 1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 i,  125. 06 

(See  Appendix  V  4.) 

,  5.  Bayou  Bartholomew^  Louisiana  and  Arkansas. — ^This  improvement 
commenced  in  1881,  the  project  contemplating  the  removal  of.  snags^ 
logs,  wrecks,  leaning  timber,  etc.,  obstructing  navigation  between 
Baxter,  Ark.,  and  the  mouth,  about  150  miles. 

The  amount  expended  to  June  30, 1891,  was  $30,753.44,  and  the  out- 
standing liabilities  were  $347.60.  With  these  amounts  operations  ex- 
tended over  the  entire  portion  of  the  bayou  included  in  the  project, 
and  some  of  the  most  obstructed  parts  were  worked  over  two  and  three 
times,  but  at  no  time  was  the  amount  available  safficient  to  do  the 
work  thoroughly  as  projected.  However,  the  work  perfonned  at  inter- 
vals has  benefited  navigation  to  a  great  extent.  Before  the  improve- 
ment commenced  three  months  was  the  average  duration  of  the  navi- 
gable season ;  now  there  is  better  navigation  for  about  six  months,  and 
boats  of  double  the  capacity  make  trips  with  greater  safety  in  half  the 
time;  and  rates  of  freight  are  reported  to  have  been  reduced  60  i^er 
cent. 

The  work  begun  at  Portland,  Ark.,  in  May,  1891,  was  continued 
during  the  fiscal  year  from  Hughes  Place,  La.,  down  to  the  mouth, 
where  operations  suspended  Augiist  14, 1891,  resulting  in  widening  the 
channel  from  20  to  30  feet,  enabling  steamboats  to  navigate  on  from  2 
to  3  feet  lower  stage,  and  to  make  the  round  trip  in  twdve  to  fifteen 
hours'  quicker  time. 
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Jnly  1, 1891,  balance  unexpended $2, 246. 56 

June  30, 1892,  amount  expended  daring  fiscal  year 1, 898. 46 

July  1, 1892,  balance  unexpended 348. 10 

July  1, 1892,  outstanding  liabilities .92 

July  1, 1892,  balance  available 347.18 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 347. 18 

(See  Appendix  Y  5.) 

6.  Bayou  Bceuf  (Bceuf  River),  Louisiana. — ^The  project  for  improving 
this  bayou  was  ^ox)tecl  in  1881^  and  contemplated  removing  snagB, 
logs,  leaning  timber,  etc.,  obstructing  navigation  between  Wallace  Land- 
ing and  the  mouth,  about  152  miles.  Three  outlets  near  Point  Jeffer- 
son^ La.,  were  examined  in  1884  and  their  closure  recommended. 

The  amount  expended  to  June  30,  1891,  was  $20,028.68,  enabling 
steamboats  to  run  to  Point  JeflFerson,  19  miles  below  Wallace  Landing, 
during  high  stages,  with  greater  safety.  The  three  outlets  were  clos^ 
in  1887  and  1888,  and  the  work  gave  immediate  benefit  to  navigation 
bj'  confining  the  flow  to  its  natural  direction  and  scouring  the  bars  be- 
low, but  the  dams  were  destroyed  during  the  overflow  from  the  Missis- 
sippi Eiver  in  the  spring  of  1890.  It  is  essential  that  they  be  rebuilt 
if  navigation  in  the  bayou  is  to  be  maintained.  The  estimated  cost  of 
this  work  is  $12,000. 

In  the  past  fiscal  year  a  chopping  party  worked  from  the  mouth  of 
the  bayou  up  to  a  i)oint  9J  miles  above  the  Vicksburg,  Shreveport  & 
Pacific  Eailroad  Bridge,  September  28  to  December  12,  1891.  The 
water  remained  at  a  low  stage  during  the  entire  period,  and  effective 
work  was  done,  which  will  enable  steamboats  to  navigate  this  part  of 
the  stream  witn  greater  safety  at  any  stage  high  enough  to  pass  the 
bars,  without  danger  of  knocking  down  chimneys,  damaging  upper 
works,  or  losing  freight  in  the  leaning  timber,  saving  at  least  thirty- 
six,  hours'  time  on  the  round  trip,  and  permitting  navigation  at  a  2-foot 
less  stage. 

A  small  balance  was  reserved  to  remove  jams  of  drift  if  necessary.* 

July  1, 1891,  balance  unexpended $4,971.32 

June  30, 1892,  amount  expended  during  fiscal  year 4,666.39 

July  1, 1892,  balance  unexpended .* 304.93 

July  1, 1892,  outstanding  liabilities 22.54 

July  1, 1892,  balance  available ^ 282.39 

Amount  appropriated  by  act  approred  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 282. 39 

(See*  Appendix  Y  6.) 

7.  lensas  River  and  Bayou  Macon,  Lotmiana, — The  project  for  im- 
proving Tensas  Kiver  was  adopted  in  1881,  and  contemplated  removing 
snags,  logs,  and  leaning  timber  obstructing  navigation  between  Dallas 
and  its  mouth,  about  134  miles,  at  an  estimated  cost  of  $23,000.  Bayou 
Macon,  a  tributary,  was  added  under  the  same  head  of  appropriation 
by  act  of  1884,  and  the  project  contemplated  removing  the  same  class 
of  obstructions  between  Floyd  and  its  mouth,  about  98  miles,  at  an  esti- 
mated cost  of  $17,000. 

The  amount  expended  to  June  30,  1891,  was  $15,873.24,  of  which 
$7,529.25  had>  been  applied  to  the  Tensas  and  $8,343.99  to  the  Macon. 
The  obstructions  were  removed  as  &r  as  practicable  with  these  amounts, 
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and  in  Bayou  Maeon,  tLe  principal  commercial  branch,  had  resulted  in 
improved  navigation  so  as  to  sliorten  the  time  of  steamboat  trips  twelve 
hours. 

In  the  past  fiscal  year  the  wreck  of  the  steamboat  H.  J,  Dickey  was 
removed  from  Bayou  Macon,  near  Delhi,  La.,  December  17,  1891,  and 
December  29-January  12  a  chopping  party  was  employed  in  removing 
obstructiotis,  chiefly  in  the  channel,  from  the  lower  40  miles  of  Bayou 
Macon.  This  work  was  stopped  by  high  water  the  latter  date,  and 
continued  high  stages  to  the  end  of  the  year  prevented  its  resumption. 

July  1,  1891,  balance  unexpended $5,126.76 

June  30, 1892,  amount  expended  during  fiscal  year 2, 107. 40 

July  1, 1892,  balajice  unexpended 8,019.36 

July  1, 1892,  outstanding  liabilities .38 

July  1,  1892,  balance  available 3,018.88 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 018. 98 

(  Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 

<  Submitted  in  coniplinnce  with  requirements  of  sections  2  of  river  and 
(     Larbor  acts  of  1866  and  1867. 

(See  Appendix  V  7.) 

8.  BayoxiH  Eondeway  and  Vidalj  Louisiana, — An  appropriation  ol 
$1,000  was  expended  in  the  fiscal  year  1889  in  removing  obstructions, 
chiefly  leaning  trees,  from  the  canal  and  the  part  of  Bayou  VidjJ  re- 
maining open  between  Lake  Palmyra  (an  old  bend  of  the  Mississippi) 
and  the  line  of  levee  uortli  of  the  lake.  After  completion  of  this  work, 
the  canal  was  claimed  as  private  property,  and  the  owner  issued  notice 
that  tolls  would  be  collected  from  passing  boats,  and  for  this  reason  it 
was  recommended  that  the  old  mouth  of  the  bayou,  which  was  ob- 
structed by  leaning  timber  and  fallen  timber  and  stumps,  be  reopened 
to  save  the  steamboat  interests  from  such  imposition. 

The  act  of  1890  appropriated  $1,000  for  this  purpose,  but  owing  to 
high  stages  of  the  Mississippi  the  work  was  not  begun  until  the  latter 
1)art  of  June,  1891,  when  a  chopping  party  commenced  operations 
which  were  completed  July  31, 1891,  consisting  of  the  removal  of  snags 
and  logs  and  felling  leaning  timber. 

July  1,  1891,  balance  unexpended $883.98 

June  30,  1892,  amount  expended  during  fiscal  year 882. 87 

July  1, 1892,  balance  unexpended .* 1.11 

July  1,  1892,  outstanding  liabilitiee .' .69 

July  1,  1892,  balance  available .42 

(See  Appendix  V  8.) 

9.  Big  Black  River ^  Mississippi, — The  original  project  for  this  im- 
provement contemplated  removing  snags,  logs,  leaning  timber,  etc., 
obstructing  navigation  between  Cox  Ferry  and  the  mouth,  about  130 
miles,  at  an  estimated  cost  of  $32,000. 

Tlie  first  appropriation,  by  act  of  1884,  $5,000,  was  applied  to  remov- 
ing the  i>rincipal  obstructions  for  a  distance  of  75  miles  above  the 
mouth. 

The  next  appropriation,  by  act  of  1880,  contained  the  proviso  that 
no  part  of  the  appropriation  should  be  used  until  the  State  of  Missis- 
si  [>i>i  caused  the  bridges  below  the  A^icksburg  and  Meridian  Kailcoad  to 
be  so  construct<id  as  not  to  obstruct  navigation. 
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The  act  of  1890  removed  the  restriction  contained  in  the  act  of  1886,  and 
the  project  was  modiifted  to  include  only  the  portion  of  the  river  below 
the  Baldwin  Bridge.  Work  was  commenced  in  January,  1891,  and  con- 
tinued, whenever  the  stages  of  water  were  favorable,  until  June  18, 

1891.  The  principal  work  done  was  between  Baldwin'  and  Ivanhoe 
ferries,  a  distance  of  about  20  miles. 

July  1, 1891,  balance  nnexpended $264.77 

Jnne  dO,  1892,  amoant  expended  daring  fiscal  year « .  16. 00 

July  1, 1892,  balance  unexpended 248.77 

July  1,  1892,  outstanding  liabilities 4. 96 

July  1, 1892,  balance  available 243.81 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1893 5, 243. 81 

(See  Appendix  V  9.) 

10.  Yazoo  River ^  Mississippi^ — ^Work  in  this  river  was  begun  in  1873, 
and  the  project  contemplated  removing  wrecks,  snags,  logs,  leaning 
timber,  etc.,  obstructing  navigation  the  entire  length  of  the  river,  l^ew 
obstructions,  caused  by  floods,  sliding  and  caving  banks,  etc.,  are  brought 
into  the  river  eveiy  year,  and  no  estimates  for  permanent  improvement 
are  given  on  this  account. 

The  total  amount  expended  to  June  30, 1891,  was  $201,679.72  (includ- 
ing $23.69  outstanding  liabilities  on  that  date),  part  of  which  was  ap- 
plied to  constructing  the  snag  boat  Meigs,  the  purchase  of  a  pumping 
dredge,  and  to  the  survey  of  the  mouth  and  lower  river.  Prior  to  im- 
provement the  river  wa«  obstructed  by  a  large  number  of  wrecks,  snags, 
and  leaning  timber  that  limited  the  period  of  navigation.  Nine  of  the 
steamboats  sunk  during  the  war  of  the  rebellion  were  removed  by  con- 
tract in  1873-^74,  and  snag  boats  have  operated  since  whenever  funds 
were  available,  benefiting  low-water  navigation  greatly,  and  keeping 
the  river  in  navigable  condition  from  head  to  mouth  the  year  around. 

In  the  past  fiscal  year  the  snag  boat  Meigs  was  employed  during  the 
low-water  season  in  removing  obstructions  from  the  channel,  and  did 
effective  work,  putting  the  stream  in  good  navigable  condition,  but  as 
new  snags  and  tree  slides  are  brought  in  by  every  high  stage  of  water 
operations  will  have  to  be  continued  for  many  years. 

The  shifting  bar  at  the  mouth  of  the  river  is  the  most  serious  obstruc- 
tion to  navigation,  and  boats  that  could  navigate  the  principal  streams 
of  the  Yazoo  Valley  system  (about  800  miles)  without  hindrance  are 
prevented  at  low  stages  from  entering  or  leaving  without  lightening, 
and  at  times  navigation  across  the  bar  is  closed  altogether.  The  act  of 
1890  directed  that  $5,000  of  the  appropriation  for  Yazoo  Eiver  be  used 
in  making  a  survey  from  the  Louisville,  New  Orleans  and  Texas  Rail- 
way bridge  to  the  mouth,  to  determine  in  what  manner  the  mouth  can 
be  improved  to  permit  free  passage  of  vessels  at  aU  seasons  of  the  year, 
and  to  include  an  investigation  of  the  feasibility  and  advantage  of  mak- 
ing a  new  outlet  for  the  river  by  way  of  Chickasaw  Bayou,  or  otherwise, 
with  an  estimate  of  cost.  This  survey  was  begun  in  October,  1890,  and 
continued  until  high  water  compelled  suspension  December  6,  and  the 
river  remained  high  until  September,  1891,  when  field  work  was  com- 
pleted.   Maps  and  reports  were  prepared  and  submitted  February  4, 

1892.  The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  Ko.  125,  Fifty-second  Congress,  first  session  (see  also  Ap- 
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pendix  V  10).  The  improvement  proposed  contemplates  the  fonimtiou 
of  a  new  outlet  from  the  former  mouth  of  Yazoo  on  Old  River,  through 
the  deep  water  in  Old  River,  a<TOSR  the  low  lands  between  Long  and 
Barnett  lakes  to  Lake  Centennial,  around  the  head  of  De  Soto  Island^ 
along  tlfe  front  of  Vicksburg,  and  entering  the  Mississippi  River  on  the 
channel  side  at  Kleinston.  The  total  cost  of  this  work  is  estimated  at 
$1,500,000. 

July  1, 1891,  balance  unexpended $13,343. 97 

June  30,  18^2,  amount  expended  during  fiscal  year 10, 263. 40 

July  1,  1892,  balance  unexpended 3, 080.  57 

July  1,  1892,  outstanding  liabilitieB *. 7.33 

July  1, 1892,  balance  available 3,073.24 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 23, 073. 24 

(See  Appendix  V  10.) 

11.  Tchula  TjaJce,  Mississippi. — This  work  commenced  in  1881,  and 
the  project  contemplated  removing  snags,  logs,  leaning  timber,  etc., 
obstructing  navigation,  to  permit  light-draft  boats  to  enter  the  lake 
earlier  in  the  season. 

The  amount  expended  to  June  30, 1891,  was  $11,413.77,  resulting  in 
clearing  the  greater  portion  of  the  leaning  timber  n*om  the  banks^  and 
in  the  removal  of  the  main  obstructions  from  the  channel,  giving 
greater  safety  to  the  passage  of  steamboats  through  the  lake. 

In  the  past  fiscal  year  operations  consisted  of  clearing  the  brush, 
which  had  grown  so  rapidly  and  to  such  extent  that  in  many  places 
the  clear  channel  did  not  exceed  60  feet  in  width;  cutting  shore  snags 
and  logs,  felling  and  girdling  leaning  timber  on  both  banks,  and  re- 
moving snags  from  the  channel.  This  work  was  carried  from  the  head 
of  the  lake  down  to  within  15  miles  of  the  mouth. 

July  1,  1891,  balance  unexpended $3,586.23 

June  30, 189^,  amount  expended  during  fiscal  year 3, 556. 82 

July  1,  1892,  balance  unexpended 29.41 

July  1,  1892,  outstanding  liabilities 9.00 

July  1,  1892,  balance  available 20.41 

Amount  appropriated  by  act  approved  July  13, 1892 .  - 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 020. 41 

(See  Appendix  V  11.) 

12.  Talldhatehee  River^  Mississippi. — Tliis  improvement  wofs  begun  in 
1879,  and  contemplated  removing  snags,  sunken  logs,  and  leaning  tim- 
ber, obstructing  low-water  navigation  below  the  mouth  of  Coldwater 
liiver,  about  100  miles,  and  the  removal  of  a  wreck  in  the  channel  near 
the  mouth.  The  estimated  cost  of  the  work  was  $40,000,  if  completed 
in  two  seasons. 

The  amount  expended  to  June  30,  1891,  was  $35,468.98,  of  which 
*10,000  was  required  by  law  to  be  expended  above  the  moutli  of 
Coldwater  (a  part  of  the  river  in  which  there  has  been  no  na\igation 
since  the  war,  and  which  was  not  included  in  the  project).  The  work 
done  resulted  in  great  benefit  to  navigation  below  Sharkey  Landing,  a 
distance  of  about  65  miles,  enabling  steamboats  to  run  to  that  place  the 
year  round,  while  before  the  improvement  commenced  there  was  navi- 
gation for  only  about  six  months  of  the  year.    Little  work  was  done 
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above  Sharkey,  because  the  fdnds  were  not  sufficient,  and  because  nntil 
1890  the  steamboat  interest  reported  that  boats  would  not  run  above 
that  landing,  except  to  make  occasional  trips  at  high  stages,  when 
navigation  was  as  good  and  about  as  safe  as  in  the  lower  river.  No 
benefit  was  derived  from  the  work  done  in  1880, 1881  and  1882  above 
the  mouth  of  Cold  water  to  Batesville,  required  by  the  appropriation 
acts,  for  the  reason  that  there  has  been  no  trade  in  that  part  of  the 
stream. 

In  the  past  fiscal  year  a  snag  boat  was  employed  during  the  month 
of  October  in  the  lower  50  miles  of  river.  The  water  was  at  a  low 
stage  and  effective  work  was  done.  Operations  were  not  resumed  to 
the  end  of.  the  fiscal  year,  as  there  were  no  funds  available. 

The  original  estimates  were  for  completing  this  work  in  two  seasons 
at  a  cost  of  $40,000,  but  the  aggregate  of  the  appropriations  from  1879 
to  the  end  of  the  fiscal  year  1892  was  only  $37,500,  of  which  the  law 
required  $10,000  to  be  expended  on  a  part  of  the  stream  not  included 
in  the  project.  New  obstructions  are  brought  into  the  river  every  year 
by  sliding  and  caving  banks,  and  the  shifting  and  scouring  of  the 
channel  exposes  others  or  lodges  them  upon  the  bars. 

July  1,  189lf  balance  nnexpended $2,031.02 

'  June  30, 189^,  amount  expended  daring  fiscal  year 2, 012. 50 

July  1, 1892,  balance  nnexpended 18.52 

July  1,  1892,  outstanding  liabilities 17.00 

July  1,  1892,  balance  available 1.52 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 001. 52 

(  Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  V  12.) 

13.  Steele  and  Washington  bayouSj  Mississippi. — ^The  improvement  of 
Steele  Bayou  was  commenced  nuder  the  act  of  1884.  Washington. 
Bayou,  about  7  miles  long,  which  connects  Steele  Bayou  with  Lake 
Washington,  was  added  by  apt  of  1886.  The  project  contemplates 
removing  snags,  stumps,  drift,  and  leaning  timber,  to  improve  high- 
water  navigation. 

The  amount  expended  to  June  30, 1891,  was  $9,020.66,  with  which 
•  Steele  Bayou  was  worked  over  twice  from  its  source  in  Swan  Lake  to 
its  mouth,  and  the  obstructions  in  Washington  Bayou  were  removed  in 
1886.  This  work  resulted  in  greater  ease  and  safety  to  steamboat  nav- 
igation at  high  stages,  but  was  by  no  means  thorough  on  account  of  the 
small  amounts  appropriated. 

In  the  past  fiscal  year  work  was  carried  from  the  mouth  upstream 
about  22  miles  before  the  available  balance  was  exhausted. 

Steamboat  navigation  in  this  stream  was  not  commenced  until  1879, 
and  since  the  construction  of  a  railroad  through  the  country  in  1884  it 
has  fallen  off  until  for  several  years  the  trade  has  amounted  to  little  or 
nothing.  The  stream  is  navigable  only  when  the  Mississippi  is  high 
enough  to  fill  the  lower  i)ortion  with  backwater,  and  owing  to  the 
uncertainty  of  steamboat  transportation  there  is  no  probability  that 
the  trade  will  revive.  In  view  of  the  foregoing,  no  recommendation  is 
made  for  continuing  the  work. 
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Jnly  1, 1891,  balance  unexpemled $979.34 

Juno  30, 1892,  amount  expended  during  fiscal  year \ 966. 67 

July  1, 1892,  balance  unejroended 13. 67 

July  1, 1892,  outstanding  liabilities .31 

July  1, 1892,  balance  available 12.36 

Amount  appropriated  by  act  approred  July  13,1892 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 512. 36 

(See  Appendix  V  13.) 

14:,  Big  Sunflower  River ^  Mississippi. — Work  in  this  river  conunenced 
in  1879.  The  project  contemplated  building  wing  dams  to  scour  a 
channel  from*3  feet  to  40  inches  deep  at  the  bars,  and  the  removal  of 
snags,  sunken  logs,  and  leaning  timber  obstructing  navigation. 

The  amount  expended  to  June  30, 1891,  was  $56,196i)7.  Operations 
during  the  thirteen  years  extended  over  the  navigable  part  of  the  river 
&om  Clarksdale  to  the  mouth,  though  little  was  done  above  Faisonia 
since  1882,  for.  the  reason  that  it  would  have  resulted  in  no  benefit  to 
commerce  or  navigation  to  clear  the  upper  river  and  allow  the  lower 
portion  to  remain  obstructed,  the  amounts  appropriated  at  ^  irregular 
intervals  having  been  too  small  to^  permit  work  over  the  whole  river. 
To  obtain  the  greatest  benefit  with' the  means  available,  it  has  been  the 
endeavor  to  keep  the  lower  river  open  the  year  round,  and  -to  extend 
navigation  higher  as  the  work  progresses.  Steamboat  men  report  that 
before  the  improvement  commenced  the  river  was  navigable  for  veiy 
light  boats  about  six  months  of  the  year;  now  it  is  navigable  to  Wood- 
burn  the  year  round,  but  difficult  and  dangerous  at  low  stages  on  ac- 
count of  shoals,  snags,  and  sunken  logs.  Larger  boats  are  used,  and 
make  the  round  trip  from  Vicksburg  (about  180  miles  an4  return)  in  five 
days,  while  before  the  improvement  it  was  unusual  for  a  boat  to  make 
the  trip  under  eight  days.  Freight  rates  are  reported  to  be  50  per  cent 
less.  The  lands  along  the  river  are  being  cleared  and  settled  rapidly 
of  late  years,  which  is  attributed  in  part  to  the  improved  navigation. 

In  the  past  fiscal  year  the  small  balance  available  was  exx>ended 
August  18-30  for  the  operation  of  a  small  snag  boat,  which  worked  over 
the  river  from  the  mouth  up  to  within  half  a  mile  of  Faisonia. 

July  1, 1891,  balance  unexpended $803.  ^ 

J  une  30,  1892,  amount  expended  during  fiscal  year 739. 04 

July  1,  1892,  balance  unexpended 64.89' 

July  1,  1892,  outatanding  liabilities .29 

July  1, 1892,  balance  available 64. 60 

Amount  appropriated  by  act  approred  J  uly  13,  1892  T 5, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30, 1893 5, 064.  GO 

(See  Appendix  V  14.) 

15,  Big  Hatches  River ^  Tennessee, — ^This  work  commenced  in  1880.  The 
project  contemplated  removing  logs,  snags,  leaning  timber,  etc.,  to 
render  the  river  navigable  for  light-draft  boats  throughout  the  year 
from  the  mouth  to  Bolivai*,  Tenn.,  about  240  miles. 

Before  work  commenctHl  navigation  was  virtually  suspended  by  the 
obstructions.  The  amount  ex]>endod  to  June  ;$(),  1891,  wa«  $2(;,1>1)0.10, 
rendering  the  stream  navigable  for  light  bouts  from  7  to  9  months  of  the 
year. 

In  the  past  fiscal  year  a  snag  boat  worked  from  the  mouth  upstream 
about  67  miles,  where  operations  were  suspended  by  high  water. 
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July  1,1891,  balance  unexpended $5,000.81 

June  Sk),  18s)2,  amount  expended  during  fiscal  year 2, 822. 33 

July  1,  1892,  balance  unexpended : 2,178.48 

July  1,  1892,  outstanding  liabilities 1 2.56 

July  1, 1892,  balance  available 2,175.92 

Amount  appropriated  by  act  approved  July  13,  1892 3, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 6, 675. 92 

(See  Appendix  V  15.) 

16.  Forked  Deer  River,  Tennessee. — ^Work  in  Sonth  Fork  of  this  river 
eonunenced  in  1883.  The  act  of  1888  added  Nortii  Fork  and  main  river 
under  the  general  head  improving  Forked  Deer  Eiver.  The  project 
contemplated  removing  snags,  logs,  leaning  timber,  etc.,  obstructing 
navigation  in  South  Fork  below  Jackson,  North  Fork  below  Dyersburg, 
and  the  main  stream  from  the  forks  to  the  Mississippi. 

The  amounts  expended  to  June  30,  1891,  were  $12,500  for  South 
Fork,  $4,500  for  North  Fork,  and  $2,500  for  the  main  river.  With  these 
expenditures  the  two  forks  were  put  in  fairly  good  navigable  condition, 
but  no  material  benefit  was  gained  in  the  main  stream.  Navigation  of 
South  Fork  is  carried  on  by  flatboats,  and  before  the  improvement 
conuuenced  about  one  boat  in  three  was  lost  on  account  of  the  obstruc- 
tions;  now  they  make  the  trip  in  comparative  safety  and  at  less  cost. 
The  work  in  North  Fork*  enabled  boats  to  run  at  a  stage  3  feet  lower 
than  fopmerly. 

In  the  past  fiscal  year  a  light  snag  boat  worked  over  the  main  river 
and  North  Fork  until  the  ftiuds  were  exhausted.  This  work  resulted 
in  a  greater  depth  of  clear  channel  between  Dyersburg  and  the  mouth, 
by  the  removal  of  snags  and  logs,  and  gave  greater  ease  and  safety  for 
the  passage  of  boats. 

July  1,  1891,  balance  unexpended $2,500.00 

June  dO,  1892,  amount  expended  during  fiscal  year 2, 496. 25 

^uly  1,  1892,  balance  unexpended : 3.75 

July  1, 1892,  outstanding  liabilities 1. 20 

July  1,  1892,  balance  available 2.55 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 002. 55 

(Soe  Appendix  V  16.) 

17,  Water-gauges  an  Mississippi  River  and  its  principal  tributaries, — 
These  gauges  were  designed  to  secure  information  from  continuous 
records,  with  a  view  to  protecting  alluvial  lauds  against  overflow,  im- 
proving navigation,  and  giving  correct  reports  of  the  stages  of  water, 
for  the  benefit  of  river  men  and  planters,  and  their  establishment  and 
the  maintenance  of  daily  observations  was  enjoined  upon  the  Secretary 
of  War  by  joint  resolution  of  Congress  approved  February  21, 1871 
(Statutes  at  Large,  vol.  16,  page  598). 

The  amount  expended  to  June  30, 1891,  was  $86,886.40,  with  outstand- 
ing liabilities  amounting  to  $211.87.  Nineteen  gauges  were  established 
originally,  and  under  the  portion  of  the  joint  resolution  of  1871  author- 
izing gauges  '^at  such  other  i)la<',es  as  the  Se<Tetary  of  War  may  dccju 
advisable,"  the  following  have  been  added,  viz:  At  Nashville,  Tenn., 
Cumberland  Kiver,  in  1873;  Shreveport,  La.,  Garhind,  Aik.,  and  Ful- 
ton, Ark.,  Retl  River,  in  1890;  and  Donaldson ville,  La.,  Mississippi 
Biver,  in  1890.    The  gauge  at  Kock  Island,  111.,  was  abandoned  in  1879, 
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.  and  the  one  at  Fort  Leavenworth,  Eans.,  in  1886,  but  a  record  at  the 
latter  place  has  been  maintained  by  the  Missouri  Biver  Commission. 

There  are  now  22  gauges  maintained  under  this  work,  and  in  addi- 
tion to  the  extensions  mentioned  above  the  service  has  been  improved 
very  materiaJly  of  late  years.  In  1881  bulletins  were  erected  at  the 
stations  on  the  Mississippi  for  the  purpose  of  giving  passing  steam- 
boats the  stage  of  water  and  indicating  whether  the  river  was  rising, 
stationary,  or  falling,  and  in  1890  these  were  replaced  by  larger  bulle- 
tins, and  the  old  ones  repaired  and  used  in  extending  the  service  to  the 
tributaries.  Since  February  1, 1887,  the  gauges  have  been  read  and 
bulletins  posted  twice  a  day  to  secure  greater  uniformity  and  accuracy; 
formerly  they  were  read  only  once  a  day.  Records  of  the  readings  have 
been  published  by  the  Mississippi  Biver  Commission  to  the  end  of  the 
calendar  year  1891. 

July  1,  1891,  balance  unexpended $247.81 

Amount  allotted  for  project  for  fiscal  year  ending  Juno  30,  1892,  approved 
July  17, 1891 6,100.00 

6,347.31 
June  30,  1892,  amount  expended  during  fiscal  year 6, 319. 33 

July  1,  1892,  balance  unexpended 27.98 

July  1, 1892,  outstanding  liabilities 27. 92 

July  1,  1892,  balance .06 

(See  Appendix  V  17.) 

18.  Survey  of  Cypress  Bayou  and  the  laJces  between  Jefferson^  Texas^ 
and  Shrereportj  Louisiana, — This  survey  was  ordered  by  river  and  har- 
bor act  of  September  19, 1890,  to  ascertain  whether  the  navigation  of 
the  bayou  and  lakes  can  be  materially  and  permanently  improved  by 
the  construction  of  locks  and  -dams,  and,  if  found  practicable,  the 
probable  cost  thereof. 

The  original  estimates  for  the  survey  amounted  to  $12,000,  but  only 
$10,000  was  appropriated,  and  owing  to  this  insufficient  amount  and 
delays  by  high  water  the  work  was  not  completed.  A  report  was  sub- 
mitted by  Captain  Willard,  the  local  engineer  in  charge,  February  6, 
1892,  stating  the  progiess  made  in  the  conduct  of  the  survey,  and  the 
necessity  for  further  consideration  and  investigation  of  the  subject, 
with  the  recommendation  that  the  additional  sum  of  $2,500  be  pro- 
vided to  complete  the  work.  This  report  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  Ko.  126,  Fifty-second  Congress^  first 
session  (see  also  Appendix  V  18). 

July  1, 1891.  balance  unexpended $102.01 

June  30, 1892,  amount  expended  during  fiscal  year .  96. 00 

July  1, 1892,  balance  unexpended 6. 01 

July  1, 1892,  outstanding  liabilities 4. 98 

July  1, 1892,  balance  available 1.03 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 001, 08 

(See  Appendix  V 18.) 

IMPROVEMENT    OF    ARKANSAS    RIVER     AND  OF    CERTAIN   RIVERS    IN 
ARKANSAS  AND  MISSOURI. 

Officer  in  charge,  Capt.  H.  S.  Taber,  Corps  of  Engineers;  Division 
Engineer,  Col.  0.  B.  Oomstock,  Corps  of  Engineers. 
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1.  Removing  obstructions  in  Arlcansas  River. — Prior  to  the  first  im- 
provements in  1833,  shifting  sand  bars,  numerous  driftpiles,  and  danger- 
oas  snags  constituted  the  obstacles  to  navigation  in  the  lower  reaches, 
and  gravel  and  rock  shoals,  with  a  few  snags  and  many  overhanging , 
trees,  constituted  those  of  the  upper.  Except  for  a  few  special  reaches, 
like  the  Fort  Smith  and  Pine  Bluff,  the  general  plan  of  improvement 
has  consisted  in  snagging  operations^  including  the  cutting  of  overhang- 
ing trees,  in  building  wing  dams  to  'improve  the  shoals,  and  in  surveys . 
looking  towards  plans  for  ii^  permanent  improvement. 

The  appropriations  to  Juiie  30, 1891,  amount  to  1485,251.37.  Of  this 
sum  there  had  been  expended  to  June  30, 1891,  $400,619.10. 

During  the  fiscal  year  ending  June  30, 189^,  $10,327  was  exi)euded 
in  snagging  operations  at  or  near  low  water. 

July  1, 1891,  balance  unexpended $12,344.46 

Jnao  30, 1892,  amount  expended  during  fiscal  year 10, 327-.  00 

July  1, 1892,  balance  unexpended 2,017.46 

July  1, 1892,  outstanding  liabilities 1.25 

July  1, 1892,  balance  available 2,016.21 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 22, 016. 21 

(  Amount  (estimated)  required  for  completion  of  existing  project  annually    35, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  W  1.) 

2.  Arkansas  River. — ^Work  during  the  past  season  has  been  carried 
on  under  three  dijfferent  acts  of  Congress. 

By  the  act  approved  August  5, 1886,  $75,000  was  appropriated,  its 
distribution  being  indicated  in  the  following  words: 

Improvinff  Arkansas  River,  Arkansas :  Continuing  improvement,  $75,000,  accord- 
ing to  the  plan  and  recommendations  in  Appendix  V  13,  Report  of  Chief  of  Engineers, 
1^,  pages  1601  to  1611;  of  which  there  are  to  be  expended  $8,000  at  Pine  Blufl", 
$13,000  at  Fort  Smith,  and  $10,000  at  Dardanelle,  or  so  much  thereof  uuder  these 
sums,  respectively,  as  may  be  necessary  at  those  points. 

This  appropriation,  except  a  small  sum  out  of  the  $10,000  for  Darda- 
nelle, was  expended  prior  to  June  30,1890;  at  Dardanelle  the  $10,000 
was  to  be  expended  in  erecting  a  permeable  dike  above  and  opposite 
the  town  in  such  a  position  as  to  remove  the  sand  bar  in  front  of  the 
wharves. 

By  act  of  August  11,  1888,  the  sum  of  $150,000  wa«  appropriated 
for  the  improvement  of  this  river,  under  plan  providing  for  the 
formation  of  a  channel  at  least  200  feet  wide  and  6  feet  deep  at  low 
water  from  Little  Bock  to  the  Mississippi  Eiver;  and  the  formation  of 
a  channel  2  feet  deep  at  low  water  and  from  200  to  300  feet  wide  from 
Fort  Gibson  to  Arkansas  City,  as  contemplated  in  the  Eeport  of  the 
Chief  of  Engineers  for  the  year  ending  June  30, 1885,  and  in  House 
Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first  session,  and  authorized  in 
the  act  approved  August  5, 1886. 

By  act  approved  September  19, 1890,  the  sum  of  $180,000  was  appro- 
priated. The  approv^  projects  for  the  expenditure  of  this  amount  may 
be  sumiharized  as  follows : 

At  Van  Bureu,  $4,000  to  be  expended  in  erex^ting  a  permeable  dike 

at  a  suitable  point  a  little  above  the  town  and  upon  the  opposite  side  of 

the  river,  to  contract  the  channel  and  prevent  it  from  leaving  the 

city  wharves.    From  Fort  Gibson,  Indian  Territory;  to  the  mputU  of  the 

BNa»2 16  rf^n^n]o 
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river,  the  balance  to  be  expended  in  the  erection  of  permeable  dikes  and 
in  rock  excavation  at  worst  places,  so  fiar  as  the  amount  of  the  appro- 
priation will  permit,  looking  toward  the  permanent  improvement  of  the 
river,  to  give  a  channel  at  least  6  feet  deep  and  300  feet  wide  from  Lit- 
tle Rock  to  the  mouth  of  the  river,  via  White  River  Cut-off,  as  provided 
under  the  act  of  August  6,  1886,  and  an  all-year-round  depth  of  water 
of  at  least  2  feet  from  Little  Rock,  Ark.,  to  Fort  Gibson,  Ind.  T. 

Before  operations  were  began,  at  Dardanelle,  a  bad  bar  had  formed 
along  the  town  front,  cutting  on  all  approach  to  either  wharf  at  low 
water  or  at  medium  stage. 

From  Fort  Gibson  to  the  mouth  of  the  river,  the  river  consists  of 
alternating  bars  and  caving  banks,  with  crossings}  more  or  less  trouble- 
some at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the 
river  to  navigation  at  extreme  low  water  for  even  boats  drawing  but  2 
feet  of  water.  From  Fort  Gibson,  Ind.  T.,  to  the  mouth  of  the  river, 
$119,630.65  has  been  expended,  during  the  fiscal  year  ending  June  30, 
1892. 

At  Moores  Rocks,  926  cubic  yards  of  rock  has  been  excavated,  leav- 
ing 801  cubic  yards  yet  to  be  excavated  to  complete  the  work. 

At  Big  Rock  stone  quarry,  3  miles  abbve  Little  Rock,  8,376  cubic 
yards  of  rock  has  been  quarried  and  of  this  amount  6,754  cubic  yards 
has  been  barged  to  Pine  Bluff.  At  Pine  Bluff,  two  additional  dikes, 
Nos.  5  and  6,  were  built,  each  160  feet  long  and  17  feet  above  low-water 
mark.  Dikes  A^,  A,  and  No.  2  receiv^  much-needed  repairs  and 
Dikes  3  an<^  4  were  repaired,  No.  4  made  a  permanent  rpck  dike,  and 
No.  3  advanced  towards  completion  in  like  manner.  Early  in  October, 
1891,  the  work  below  Mallorys  Ditch,  below  Pine  Bluff,  according  to 
project  approved  August  25, 1891,  was  commenced.  This  work  con- 
sisted of  weaving  a  continuous  mattress  125  feet  to  150  feet  wide  from 
Mallorys  Ditch  to  a  point  one  mile  below,  laid  from  low-water  line  along 
the  bank  to  the  bottom  of  the  river,  and  securely  weighted  down  with 
rock,  and  the  bank  graded  to  a  10-foot  stage  and  riprapped  with  rock  to 
a  depth  of  one  foot.  This  work  was  completed  April  1, 1892.  The  rip- 
rapping,  however,  was  carried  down  to  within  700  feet  of  the  end  of 
the  mattress  only.  Over  4,000  cubic  yards  of  rock  has  been  barged 
fi'om  Big  Rock  Quarry,  near  Little  Rock,  and  stored  on  the  high  bank 
at  Pine  Bluff,  to  be  used  in  further  improvements  at  that  point  and  be- 
low. During  October,  1891,  special  surveys  were  made  at  and  in  the 
vicinity  of  Pine  Bluf^  and  in  December  and  January  the  same  was  done 
at  Fort  Smith  and  Little  Rock.  In  addition  to  the  above  work,  10 
barges  60  feet  by  20  feet,  one  pile-driver  barge  6  feet  by  20  feet 
thoroughly  equipped  as  a  water  pile  driver  and  one  quarter  boat  90 
feet  by  20  feet,  have  been  built,  besides  various  additions  made  to  the 
machinery  of  the  plant;  and  the  dikes  above  Baring  Gross  Bridge  at 
Little  Rock  have  been  in  part  repaired. 

July  1^  1891,  balance  unexpended $157;100.S1 

Deposited  to  credit  of  Captain  H.  8.  Taber,  Corps  of  Engineers .50 

157,101.31 
Jnne  90, 1892,  amount  expended  daring  fiscal  year 119,690.65 

July  1, 1892,  balance  unexpended 37,470.66 

July  1,  1892,  out«tanding  liabilities 14,228.49 

July  1,  1892,  balance  available 23,242.17 

Amount  appropriated  by  act  approved  July  13, 1892 250,000.00 

Amount  available  for  fiscal  year  ending  June  90, 1893 279, 242. 17 
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i  AmotiTit  (estimated)  reqnired  for  completion  of  existing  project $3, 222, 479. 00 

<  Sabmittcd  in  compliance  with  reqairemeutfl  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  2.) 

3.  Fourche  Le  Fevre  River ^  Arkansas, — The  improvement  of  this 
stream  was  begun  in  1879,  under  the  act  approved  March  3, 1879. 
Prior  to  any  improvement  it^s  channel  was  choked  with  snags,  logs,  and 
drift,  and  heavy  timber  overhung  its  banks.  Several  bad  shoals  also 
imi>e(ded  navigation.  Up  to  June  30, 1886,  $21,000  had  been  expended 
in  removing  the  greater  part  of  the  obstructions.  By  act  approved 
August  5, 188G,  $5,000  was  appropriated  for  removing  rock  shoals, 
situated  about  4  miles  below  Perry ville.  At  the  close  of  the  fiscal  year 
ending  June  30,  1888,  this  sum  had  been  expended,  completing  a 
channel  about  500  yards  long,  30  feet  wide  and  2  feet  deep  at  low  water 
through  this  shoal.  By  act  approved  September  19^  1890,  $7,500  was 
appropriated.  The  approved  project  for  its  expenditure  provides  for 
the  building  and  equipping  of  a  hand-prox)elled  snag  boat  at  a  cost  not 
to  exceed  $4,000^  to  be  operated  for  four  months  at  or  near  extreme  low 
water,  in  removing  accumulated  obstructions*  snags,  logs,  drift  piles, 
landslides^,  and  bowlders  on  Piney  Shoals,  $450  to  be  expended  in 
making  a  cut  through  May  Shoal  to  provide  for  high  and  medium  stage 
navigation.  Up  to  June  30, 1891,  $2,448.70  was  expended  in  building 
and  equipping  the  hand -propelled  snag  boat  Pioneer.  After  the  boat 
was  completed,  high  water  prevented  its  use  during  the  balance  of  that 
year.  During  the  fiscal  year  ending  June  30, 1892, 1,923  cubic  yards  of 
rock  and  gravel,  1,326  snags,  4  large  rack  heaps,  and  several  landslides 
were  removed  and  over  25,000  overhanging  trees  cut  and  deadened, 
opening  the  river  to  high  and  medium  stage  navigation  to  Perryville 
Landing.  The  present  appropriation  practically  meets  all  the  present 
demands  of  commerce.  Additional  snagging  operations  and  improve- 
ments upon  the  shoals  may  be  required,  as  the  valley  settles  uj)  and 
commerce  increases. 

Jnly  1, 189Vbal<Liice  unexpended $5, 051. 30 

Jnne  30, 1892,  amoant  expended  dnring  fiscal  year 3, 743. 33 

Jnly  1, 1882,  balance  unexpended 1,307.97 

July  1, 1892,  outstanding  liabilities 60. 00 

July  1, 1892,  balance  available 1,257.97 

(See  Appendix  W  3.) 

4.  Petit  Jean  Elver j  Arlcansm. — ^Before  improvement  this  river  was 
obstructed  by  snags,  logs,  masses  of  driftwood,  overhanging  trees,  and 
shoals.  The  original  project  for  improvement  contemplated  rendering 
it  navigable  during  high  and  medium  stages  of  water,  up  to  Danville, 
Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  snags,  logs, 
and  drift.  Three  thousand  five  hundred  dollars  was  expended  in  the 
execution  of  this  project  to  June  30, 1888.  The  appropriation  made  by 
act  of  August  11, 1888,  was  $2,500,  and  work  was  limited  to  the  river 
below  the  bridge  at  Eocky  Crossing.  The  new  project  provides  for  re- 
moving iwrtions  of  the  shoals  known  as  Slaty  Crossing  and  Eobinsons 
Eidge,  and  certain  timber  from  the  low-water  channel. 

During  the  fiscal  year  ending  June  30,  1890,  no  work  was  done  on 
account  of  continued  high  water  rendering  it  impossible  to  begin  the 
work  with  any  certainty  of  completing  it. 

The  fiscal  year  ending  June  30, 1891,  was  a  favorable  season  for  this 
work,  and  many  obstructions  to  navigation  were  removed. 
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Anmnnt  appropriated  by  act  approved  July  13,  1892 $8,500 

(See  Appendix  W  4.) 

5.  White  Biver,  ArJcansas. — Before  improvement  the  channel  of  this 
river  was  choked  with  drift  piles,  logs,  and  snags,  in  its  lower  portion 
and,  from  Bates ville  up,  gravel  oars,  rocky  shoals,  channel  bowlders, 
and  overhanging  trees,  impeded  navigation.  The  original  project  con- 
sisted in  snagging  operations,,  blasting  ledges  and  bowlders,  and  dam 
building  to  remove  gravel  bars  or  to  close  chutes.  The  first  separate 
appropriation  for  this  river  was  made  by  act  approved  July  5, 1884. 
Provision  for  a  survey  of  the  river  from  Forsythe,  Mo.,  ta  its 
mouth  was  added  to  the  original  project.  At  that  date  the  river  was 
in  excellent  navigable  condition,  for  boats  drawing  not  to  exceed  3  feet 
of  water,  from  its  mouth  to  Newport,  Ark.  Prom  Newport  to 
Batesville  there  were  many  troublesome  snags,  and  from  Bates\Tlle  to 
Buffalo  Shoals  there  were  numerous  bad  shoals,  rendering  navigation 
very  uncertain.  From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were 
many  fine  reaches  of  river,  but  the  depth  of  water  on  Buff*alo  Shoals, 
and  others,  prevented  any  navigation  at  ordinary  stages  of  water.  The 
present  plan,  based  on  the  survey,  provides  for  the  maintenance  at  low 
water  of  a  channel  2  feet  deep  between  Newport  and  Buffalo  Shoals, 
and  a  channel,  of  not  less  than  5 'feet  deep  at  low  water,  from  Newport 
to  the  mouth,  and  also  for  a  limited  amount  of  snagging  operations 
while  these  improvements  are  in  progress.  The  result  between  New- 
port and  Buffalo  Shoals  is  to  be  accomplished  by  the  erection  of  solid 
wing  dams  and  some  rock  excavation.  From  Newport  to  the  mouth 
this  result  is  to  be  accomplished  by  the  erection  of  low,  permeable  simr 
dikes,  to  give  tlie  necessary  depth  of  water  on  the  shoals.  Up  to  June 
30, 1891,  $93,517.24  had  been  expended  in  the  work  of  improvement,  and 
this  completed  the  survey,  published  the  maps,  effectually  improved 

•  the  most  dangerous  shoals  between  Buffalo  Shoals  and  Batesville, 
^^^  Ark.,  and  the  mouth,  and  completed  one  spur  dike  at  Newx)ort,  • 
'^^#1  During  the  fiscal  year  ending  June  30, 1892,  $16,190.80  was  expended, 
continuing  the  above  work  from  Batesville  Ciit-off  to  the  town  of  New- 
port, Ark.,  a  distance  of  50  miles.  A  number  of  dangerous  shoals 
over  this  reach  were  improved,  the  dike  at  Newport  was  repaired,  and 
good  progress  made  upon  another  dike  a  few  miles  below  the  town  of 
NewiK)rt.  The  low  state  of  the  funds  compelled  suspension  of  work. 
The  work  has  been  effective  and  the  commercial  facilities  increased 
more  than  any  previous  year  of  the  work. 

July  1,  1891,  balance  unexpended $15,026.41 

Received  aa  per  letter  Chief  of  Engineers  April  11, 1892 250. 00 

15,276.41 
Jane  30,  1892,  amount  expended  during  fUcal  year 15, 190. 80 

July  1,  1892,  balance  unexpended 85. 61 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75, 085. 61 

(See  Appendix  W  5.) 

6.  Cache  River ^  Arl'anms. — ^The  first  appropriation  made  for  this  reach 
of  river  became  available  August  11, 1888.  Prior  to  this  time  the  river 
was  choked  witli  logs,  snags,  and  overhanging  trees,  and  several  shoals 
interfered  with  low- watA*r  navigation.  The  project  proposes  the  removal 
of  these  obstructions  from  the  town  of  Riverside,  Ark.,  to  the  mouth  of 
the  river.  Up  to  June  30, 1891,  $7,000  had  been  expeaded  carrying 
out  the  project. 
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TSo  money  being  available  for  this  improvemelit  during  the  last  fiscal 
3'ear  no  work  has  been  done  since  June  30, 1891. 

Amount  appropriated  by  act  approved  July  13, 1*92 $2, 000. 00 

C  Amonnt  (estimated)  required  for  completion  of  existing  project 1, 000. 00 

/  Snbmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  6.)  * 

7.  Little  Bed  River^  Arlcansas. — ^The  only  improvements  ever  at- 
tempted upon  this  river  were  made  in  1872.  Prior  to  this  work  many 
overhanging  trees  and  a  large  number  of  snags  interfered  with  naviga- 
tion in  the  lower  reaches,  and  many  bowlders  obstructed  flatboat  and 
raft  navigation  in  the  reach  above  the  present  town  of  Judsouia.  Most 
of  the  overhanging  trees  and  snags  were  removed  as  high  as  Judsoma, 
and  the  bowlders  remained  untouched  to  the  end  of  June  30, 1886. 

By  acts  of  August  5, 1886,  and  August  11, 1888,  $8,400  was  appro- 
priated for  removing  the  bowlders  above  Judsonia  and  dredging  a  chan- 
nel through  the  shoals  3  miles  below.  After  the  work  on  the  shoals 
had  been  nearly  completed  the  dredge  was  sold,  making  $3,500  addi- 
tionsd  money,  available.  Up  to  June  30, 1891,  $9,294.25  had  been  ex- 
X>ended  removing  the  bowlders,  building  a  dredge  and  barges,  partial 
excavation  of  channel,  cutting  overhanging  timber,  removing  a  few 
logs  and  snags  between  Judsonia  and  Heber,  Ark.,  and  caring  for  the 
property.  During  the  fiscal  year  ending  June  30, 1892,  $1,896.82  was 
expended  on  a  special  project,  making  the  work  between  Judsonia  and 
Heber  more  effective,  after  the  work  at  Bess  Shoals  had  been  com- 
pleted«    The  present  appropriation  will  complete  the  project. 

Jnly  1, 1891,  balance  unexpended $1^896.94 

Received  as  per  letter  Chief  of  Engineers  April  11,  1892 300. 00 

2,196.94 
June  30,  1892,  amount  expended  daring  fiscal  year 1, 896. 82 

July  1,  1892,  balance  unexpended 300.12 

July  1,  1892,  outstanding  liabilities 133.00 

July  1,  1892,  balance  avaUable 167.12 

(See  Appendix  W  7.) 

8.  Black  BiveVj  Arkansas  and  Missouri, — Before  any  improvements 
were  made  upon  this  river  navigation  was  practically  closed  by  snags, 
logs,  and  overhanging  trees,  the  snags  and  logs  in  many  places  form- 
ing shoals,  and  in  other  places  rock  and  gravel  shoals  int/Crfered  with 
navigation.  The  original  plan  for  improvement  contemplated  the  re- 
moved of  the  obstructions  and  the  improvement  of  the  shoals  by  wing 
dams.  A  few  of  the  sloughs  were  to  be  closed  up,  so  as  to  confine  the 
water  to  the  main  channel.  Up  to  June  30, 1891,  $62,779.68  had  been 
exx>ended  for  this  purpose,  doing  thorough  work  up  to  a  few  mOes  above 
the  mouth  of  Current  River  and  from  Poplar  Bluff,  Mo.,  to  Corning, 
Ark.,  and  just  taking  up  the  worst  obstructions  to  get  the  snag  boat 
through  the  balance  of  the  distance.  Much  work  was  left  undone 
between  Poplar  Bluff,  Mo.,  and  the  Arkansas  State  liue. 

During  the  fiscal  year  ending  June  30, 1892,  $3,181.76  was  expended 
in  oi>erations  from  Coming,  Ark.,  to  the  mouth  of  Current  River,  thence 
back  to  the  Arkansas  and  Missouri  State  line,  removing  a  large  num- 
ber of  obstructions  and  opening  the  river  through  for  the  first  time,  so 
that  at  high  and  medium  stages  boats  may  reach  Poplar  Bluff,  Mo., 
with  reasonable  facility. 
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July  1, 1891,  balance  unexpended $3,462.72 

June  30, 1892,  amount  expended  during  fiscal  year 3, 181. 76 

July  1, 1892,  balance  unexpended  - 280.96 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5,.  280. 96 

Amount  (estimated)  required  for  completion  of  existing  project  annually .    8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  8.) 

9.  Blcuik  River  J  Missouri. — The  first  improvements  attempted  npon 
this  reach  of  river  were  made  in  the  years  of  1881  and  1882.  Prior  to 
this  work  its  channel  was  choked  with  snags  and  logs,  9,nd  obstructed 
by  overhanging  trees,  and  in  many  places  shoals  interfered  with  its 
navigation  at  low  water  by  any  but  very  light-draft  boats.  The 
original  plan  for  improvement  contemplated  the  removal  of  the  obstruc- 
tions and  the  improvement  of  the  shoals,  the  latter  by  wing  dams.  A 
few  sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to  the  main 
channel.  Up  to  June  30,  1891,  $16,914.21  had  been  expended  in  re- 
moving overhanging  trees,  trees  that  had  fallen  across  the  channel, 
dangerous  snags  and  piles  of  drift,  all  of  these  items  in  formidable 
numbers,  giving  great  relief  to  navigation,  inadequate,  however,  to 
meet  all  its  requirements. 

During  the  fiscal  year  Qnding  June  30, 1892,  $2,990.20  was  exp'ended, 
furthering  the  same  work  to  a  limited  degree,  however,  due  to  the 
boat's  being  required  upon  the  appropriation,  "improving  IJlackEiver, 
Arkansas  and  Missouri,"  until  nearly  the  close  of  the  low-water  season, 
so  that  less  than  two  months'  work  was  done  before  high  water. 

July  1, 1891,  balance  unexpended $3,065.79 

June  Sk),  1892,  amount  expended  during  fiscal  year 2, 990. 20 

July  1, 1892,  balance  unexpended 96.59 

July  1,  1892,  outstanding  liabilities 75.00 

July  1, 1892,  balance  available 20.59 

(See  Appendix  W  9.) 

10.  St.  Francis  River ^  ArJcansas. — Appropriations  have  been  made 
for  this  river  in  connection  with  those  for  the  White  Eiver.  The  first 
appropriation  was  made  March  2, 1833,  prior  to  which  this  river  was 
choked  with  drift,  logs,  snags,  and  its  waters  spread  out  through  a 
great  variety  of  sloughs,  while  overhanging  trees  added  to  the  diffi- 
culty of  navigation.  The  originally  adopted  project  was  principally 
for  snagging  operations,  and  attempts  have  been  made  to  close  up  some 
of  the  many  sloughs.  On  July  6, 1884,  the  first  separate  appropriation 
was  made.  From  that  time  to  June  30,  1891,  $26,499.10  had  been  ex- 
pended in  carrying  out  the  approved  project. 

During  the  fiscal  year  ending  June  30, 1892,  $1,4/57.76  was  expended 
in  continuance  of  the  work,  in  the  execution  of  some  badly  needed 
work  between  Madison,  Ark.,  and  a  i)oint  25  miles  below,  exhi^usting 
the  appropriation. 

July  1^  1891,  balance  unexpended $1, 500. 90 

June  30, 1892,  amount  expended  during  fiscal  year 1, 467. 76 

July  1, 1892,  balance  unexpeuded 43.14 

Amount  appropriated  by  act  approved  J\ily  l.'J,  1S92 8, 000. 00 

Amount  available  for  fiscal  year  ciuling  J nuv  30, 1893 8. 043. 1 4 
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C  Amount  (esiimated)  required  for  completion  of  existing  project  tinuually    $8^  000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  10,) 

11.  8t.  Frauds  River ^  Missouri. — ^The  first  appropriatioii  made  for 
this  reach  of  river  was  that  of  act  of  Awgust  11,  1888,  in  amount 
$5,000.  Prior  to  the  work  done  with  this  sum,  logs,  snags,  overhang- 
ing trees,  and  several  shoals  interfered  with  low- water  navigation.  ,  The 
estimate,  $7,300,  proposed  the  removal  of  the  shoals  alK>ut  12  miles 
below  Greenville  and  the  removal  of  snags  and  other  obstructions. 
The  amount  appropriated  by  act  of  August  11, 1888,  was  inadequate. 
Up  to  June  30, 1891^  $7,642.68  had  been  expended  in  cutting  a  channel 
through  the  Big  Drift  and  carrying  out  other  provisions  of  the  original 
project,  combined  with  those  of  the  project  under  the  act  approved 
September  19, 1890,  which,  added  to  the  original  project,  provides  for 

-a  hand-propelled  snag  boat  for  use  between  the  Sunk  Lands  and  Green- 
ville, Mo.,  said  snag  boat  being  built  in  this  period. 

During  the  fiscal  year  ending  June  30, 1892,  $4,687.09  was  expended  in 
operations  in  accord  with  the  combined  projects,  the  removing  of  a  for 
midable  array  of  obstructions  firom  St.  Francis,  Ark.,  to  the  Big  Drift, 
a  distance  of  about  70  miles.  Work  was  suspended  by  high  water  and 
cold  weather. 

July  1, 1891,  bftlance  unexpended $7,857.32 

Jnne  dO,  18SQ^  amoont  expended  during  fiscal  year 4, 687. 09 

July  1, 1892,  balance  unexpended 3,170.23 

Jnly  1«  1892,  outstanding  liabilities • 193.35 

Julyl,  1892,  balance  available..... 2,976.88 

(See  Appendix  W  11.) 

12.  Little  River,  Missouri. — ^Before  improvement  this  river  was  ob- 
structed by  snags,  logs,  masses  of  driftwood,  and  shoals,  and  was 
divided  into  two  chutes.  The  project  for  improvement  contemplates 
prolonging  medium-stage  navigation  by  closing  one  of  the  chutes  and 
removing  the  obstructions  enumerated  from  the  other. 

The  first  appropriation  ever  made  for  this  river  was  $5,000,  act  of 
August  11, 1888;  $3,000  additional  followed  in  the  act  of  September  19, 
1890.  Up  to  June  30, 1891,  $4,968.10  had  been  expended,  carrying  the 
work  to'  within  20  miles  of  the  lake,  and  building  a  dam  300  feet  long 
across  the  right  chute. 

During  the  fiscal  year  ending  June  30, 1892,  $3,011.38  was  expended, 
removing  snags,  overhanging  trees  and  drift  piles  over  the  portion  not 
worked  last  season. 

July  1, 1891,  balance  unexpended $3,031.90 

June  30, 1892,  amount  expended  during  fiscal  year 3,  Oil.  38 

July  1,  1892,  balance  unexpended 20.52 

(See  Appendix  W  12.) 

EXAMINATION  AND  SUBVEY,  MADE  IN  COMPLIANCE  WITH  PROVISIONS 
OP  BIVSB  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  at  Clarendon  and  the  lower 
White  River.  Arhmsas,  to  determine  the  effect  of  backwater  from  the 
Mississippi  River  a/nd  its  cause  and  the  means  and  cost  of  preventing  in- 
jury therefroMj   was  made  by  the  local  engineer  in    charge,  Capt 
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Tabef,  and  report  thereon  submitted  through  Col.  C.  B.  Gomstock, 
Corps  of  Engineers,  Division  Engineer,  Southwest  Division.  It  is  the 
opinion  of  Capt.  Taber,  and  of  the  division  engineer,  based  upon  the 
facts  and  reasons  given,  that  this  locality  is  worthy  of  improvement. 
This  opinion  being  concurred  in  by  me,  Capt.  Taber  was  charged 
with  and  completed  its  survey  and  submitted  report  thereon,  through 
the  division  engineer.  Col.  Comstock  stated  that  the  construction  of 
levees  along  the  Mississippi  Kiver  below  Helena,  Ark.,  will  prevent,  as 
far  as  is  practicable,  injurious  effects  of  the  Mississippi  Kiver  backwater 
on  the  White  Eiver.  The  reports  were  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  118,  Fifty-second  Congress,  first  session. 
Further  information  in  regard  to  this  matter  being  called  for  by  reso- 
lution of  the  House  of  Representatives  of  March  4, 1892,  a  suppleinental 
report  by  Col.  Comstock,  presenting  an  approximate  estimate  of 
$1,100,000  as  cost  of  constructing  sufficient  levees  along  the  Mississippi 
River  from  Helena  to  the  White  River,  was,  with  the  reports  of  the  ex- 
amination and  survey,  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  163,  Fifty-second  Congress,  &st  session.  (See  also  Ap- 
pendU  W  13.) 

REMOVING  SNAGS  AND  WRECKS  FBOM  MISSISSIPPI  BIYEB;  IMPBOVE- 
MENT  OF  MISSISSIPPI  BFVEB  BETWEEN  OHIO  AND  ILLINOIS 
BIVBBS,  OF  HABBOB  AT  SAINT  LOUIS,  AND  OF  OSAGE  AND  GAS- 
CONADE BIVEBS,  MISSOUBI,  AND  OF  KASKASKIA  BIVEB,  ILLINOIS. 

Officer  in  charge,  Maj.  A.  M;,  Miller,  Corps  of  Engineers;  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Removing  snags  and  wrecks  from  Mississippi  River. — ^Before  this 
work  was  inaugurated  the  navigation  of  the  river  was  very  much  in- 
terfered with  by  numerous  snags,  logs,  etc.,  which  had  lodged  in  the 
channel,  and  to  which  a  new  accession  was  brought  down  on  each  rise 
of  the  river,  thus  constantly  adding  new  and  unknown  obstructions  to 
those  already  there.  A  large  number  of  wrecks  also  occupied  the 
channel  and  were  very  dangerous  to  the  safety  of  passing  boats. 

For  the  removal  of  these  obstruc^tions  appropriations  were  made  as 
early  as  1824,  and  the  project  adopted  consisted  in  building  boats 
suitable  for  removing  the  snags,  etc.,  and  oi>erating  them  whenever  the 
stage  of  water  was  favorable  for  the  work  and  ftinds  were  available. 

The  total  amount  expended  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  the  appropriation  made  by  act  of  March  3, 1879,, 
a  general  amount  was  appropriated  to  be  applied  to  several  streams  as 
their  needs  required.  From  March  3, 1879,  when  the  first  specific  ap- 
propriation was  made,  up  to  June  30, 1891,  $810,760.77  was  expended 
for  this  puri)ose.  The  navigation  of  the  river  has  been  very  materially 
improved  by  this  method  and  the  danger  to  boats  lessened. 

During  the  fiscal  year  ending  June  30, 1892,  $98,250  was  expended. 
Two  snag  boats  were  employed  between  the  mouth  of  the  Missouri 
Eiver  and  Natchez,  Miss.,  removing  obstructions.  The  boats  worked 
for  a  total  of  14  months,  removing  3,389  snags,  cutting  down  20,571 
trees,  removing  30  drift  piles,  and  traveling  a  distance  of  13,043  miles. 
This  work  greatly  benefited  navigation  and  commerce. 

The  boats  were  thoroughly  overhauled  and  repaired  and  placed  in 
good  working  order.  The  new  boilers  ordered  for  the  Maoomb  during 
the  previous  fiscal  year  were  received  and  placed  on  the  boat;  a  new 
butting-beam  was  also  placed  on  this  boat. 

An  annual  appropriation  has  been  made  for  carrying  on  this  work. 
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AB&otiBt  drawn  under  section  7,  act  of  August  ll,  1888 $98, 250 

Jane  30,  1892,  amount  expended  during  fiscal  year .' 1>8, 250 

July  I,  1892,  amount  avaUable  for  fiscal  year  ending  June  30, 1893.. 100, 000 

(See  Api)endix  X  1.) 

^.  Mississippi  River  between  the  Ohio  and  Illinois  rivers. — The  orig- 
inal condition  of  the  navigable  channel  of  this  portion  of  the  Missis- 
sippi River,  before  the  work  of  improvement  was  begun,  was  such  that 
the  natural  depth  at  low  water  was  in  many  places  from  3^  to  4  feet, 
and  the  water  was  scattered  by  islands,  which  formed  sloughs  behind 
them,  thus  wasting  the  water  available  for  low-water  navigation. 

The  project  adopted  for  improvement  consists  in  closing  these  sloughs, 
and,  by  contraction  works,  the  concentration  of  the  water  between 
banks  2,500  feet  apart,  the  object  being  thereby  to  obtain  a  depth  of  8 
feet  in  the  channel  between  St.  Louis  and  Cairo,  and  6  feet  between 
Grafton  and  St.  Louis  at  standard  low  water,  or  at  a  stage  correspond- 
ing to  a  reading  of  4  feet  on  the  St.  Louis  gauge. 

The  amountexpended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  was  $4,129,014.16  and  the  condition  of  the  improvement  at  that 
time  was  such  that  but  little  trouble  was  experienced  between  St.  Louis 
and  Lucas  Crossing,  a  distance  of  30  miles,  as  far  as  the  work  of  im- 
provement had  been  carried  on  June  30, 1891,  and  then  only  at  extreme 
low  water.  For  stages  of  water  above  4  feet  on  the  St.  Louis  gauge 
there  was  generally  a  depth  of  at  least  6  feet  in  the  channel. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $276,108.99,  and  was  applied  to  repairing  plant,  and  carrying  on 
works  at  the  following  localities: 

Alton, — ^This  work  consisted  in  building  an  extension  of  2,400  feet  to 
the  stone  dike  erected  in  1882  and  1884,  also  in  raising  the  crest  of  old 
dike  3  feet  for  a  distance  of  800  feet  at  its  lower  end.  The  object  of 
the  work  was  to  prevent  the  further  formation  of  a  bar  in  front  of  the 
Alton  landing  and  to  wash  away  what  had  already  formed.  The  work 
was  comment  on  August  10, 1891,  and  completed  May  3, 1892.  The 
effect  of  this  work  can  not  be  determined  until  the  next  low-water  sea- 
son, as  during  the  time  of  construction  and  since  then,  the  Missouri 
Biver  was  higher  than  the  Mississippi  River,  and  in  consequence  back- 
water from  9ie  former  so  deadened  the  current  that  the  work  had  but 
little  effect  on  the  deposit  in  the  harbor.  At  least  one  fiigh  water 
from  the  Mississippi,  when  the  Missouri  is  at  a  lower  stage,  is  required 
before  any  material  change  can  be  expected.  The  amount  expended 
on  this  work  during  the  fiscal  year  was  $49,948.78. 

Rush  Tower. — Work  at  this  locality  consisted  in  an  extension  of  the 
general  plan  of  improvement,  so  as  to  include  this  section  of  the  river. 
Work  was  commenced  just  prior  to  the  close  of  the  previous  fiscal  year 
and  was  continued  during  the  present  one.  A  series  of  four  hurdles, 
of  an  aggregate  length  of  5,920  feet,  was  built  on  the  east  side  of  the 
river  at  James  Landing;  another  series  of  three  hurdles,  having  an 
aggregate  length  of  3,790  feet,  was  built  on  the  west  side  near  Wilcox 
lading,  and  the  bank  at  Calico  Island  was  protected  for  a  distance  of 
4,000  feet. 

The  object  of  this  work  was  to  concentrate  the  water  into  one  chan- 
nel at  low  water,  it  being  scattered  through  three  or  four.  At  the  close 
of  the  fiscal  year  a  high  stage  of  water  still  prevailed,  and  the  fiill  efi'ect 
of  the  work  will  not  be  apparent  until  next  low-water  season.  The 
amount  expended  at  this  locality  during  the  fiscal  year  was  $181,006. 

8te*  Genevieve. — The  project  for  the  improvement  of  the  river  at  this 
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point  had  for  its  object  the  retention  of  the  channel  at  Little  Rock,  the 
lauding  for  Ste.  Genevieve.  To  do  this  a  iSeries  of  three  hurdles  was 
built  on  the  opposite  side  of  the  river,  and  they  have  been  successful  in 
obtaining  the  desired  results.  Work  was  in  inogress  on  these  hurdles 
at  the  close  of  the  last  fiscal  year,  and  tlioy  were  completed  July  17.  To 
induce  a  further  fill,  the  wattling  on  the  hurdles  was  raised  to  the  20- 
foot  stage  during  the  month  of  March.  The  amount  expended  during 
the  fiscal  year  was  $31,422.71. 

Surveys. — ^A  resurvey  of  the  river,  from  the  head  of  CarroUs  Island 
to  the  foot  of  the  Rush  Tower  work  and  at  Ste.  Genevieve,  was  made 
for  the  purpose  of  determining  changes  in  the  banks  and  channel  of  the 
river. 

The  original  estimated  cost  of  this  work,  as  revised  in  1883,  was 
$16,997,100,  of  which  amount  $4,529,600  has  been  appropriated. 

July  1, 1891,  balance  unexpended $400,365.84 

June  30, 1892,  amount  expended  during  fiscal  year 276, 168. 99 

July  1, 1892,  balance  unexpended 124,196.85 

July  1,  1892,  outstanding  liabilities : 3,827.58 

July  1, 1892,  balance  available 120,369.27 

Amount  appropriated  by  act  approved  July  13, 1892  * 626, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 645, 369. 27 

^Amount  (estimated)  required  for  completion  of  existing  project 11, 942, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30, 1894 1 768,333.83 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

,     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  X  2.) 

3.  Hanrhor  at  St.  Louis,  Missouri. — ^The  St.  Louis  Harbor  may  be  di- 
vided into  two  parts,  the  upper  and  the  lower,  the  line  of  division  being 
the  Eads  Bridge.  The  upper  portion,  included  between  the  bridge  and 
the  northern  limits  of  the  city,  is  about  10  miles  in  length,  of  which  the 
only  part  to  be  considered  as  at  present  included  in  the  practical  har- 
bor is  the  reach  between  the  Eads  Bridge  and  the  Merchants  Bridge,  3 
miles  in  extent.  This  reach  was  obstructed  by  middle  bars  and  oy 
shoals  near  the  Illinois  shore,  which  interfered  with  landings  on  that 
side  and  rendered  navigation  difficult.  The  lower  portion,  included 
between  the  bridge  and  Eiver  des  Peres,  is  8  miles  long,  and  the  channel 
is  good  at  all  stages  of  water,  the  landings  being  easily  accessible  at 
all  points. 

The  project  adopted  for  the  improvement  of  the  harbor  consisted  in 
contracting  the  width  of  the  river  between  the  Merchants  and  Eads 
bridges  to  an  average  width  of  about  2,000  feet  by  constructing  a  series 
of  hurdles  extending  out  from  the  Illinois  shore,  which  would  cause  a 
new  bank  to  be  built  up  between  them. 

The  amount  expended  in  building  these  hurdles,  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1891,  was  $109,303.77,  and  at  that  time 
the  effect  of  the  work  was  quite  appreciable,  a  considerable  fill  having 
taken  place  between  the  hurdles. 

During  the  fiscal  year  ending  June  30, 1892,  $41,226.44  was  expended 
in  building  hurdle  No.  5  of  this  system,  which  had  previously  been 
omitted  on  account  of  a  ferry  lauding;  in  the  extension  of  No.  8  to  the 

*Tlii8  appropriation  was  niadu  fur  improving  Missisaippi  Kiver  between  monthaof 
the  Ohio  iiiiil  MisHotiri  rivors. 
t  For  coutiuiiiug  work  betwecu  mouths  of  the  Ohio  aud  Missoari  riveis. 
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river  line;  in  tlie  repair  of  Nos.  6  and  7;  in  wattling  Nos.  2  to  11,  and 
in  the  sinking  drift  above  the  hurdles. 

The  eftect  of  this  work,  a»  far  as  obtaining  increased  depths  in  the 
channel  can  not  be  determined  nutil  the  low-water  season  of  next  fall. 
Soundings  have  shown  that  a  large  fill  has  taken  place  between  the 
hurdles  and  it  is  confidently  expected  that  the  work  will  do  all  that  is 
required,  especially  after  the  unusual  and  prolonged  high- water  season 
of  this  spring. 

The  fall  amount  of  the  estimate  has  been  appropriated  for  this  work. 
With  the  balance  remaining  on  hand  it  is  proposed  to  repair  the  dam- 
age caused  to  hurdles  by  ice  and  drift  and  extend  them  wherever  found 
necessaiy. 

July  1, 1891,  balance  unexpended $72, 696. 23 

June  Sio,  1892,  amount  expended  during  fiscal  year 41, 226. 44 

July  1, 1892,  balance  unexpended 31, 469. 79 

July  1,1892,  outstanding  liabUities 230.04 

July  1,1892,  balance  available 31,239.75 

(See  Appendix  X  3.) 

4.  Oasconnde  River,  Missouri, — ^The  navigation  on  this  river  was  seri- 
ously interfered  with  by  snags,  logs,  and  leaning  timber,  and  at  times 
almost  suspended  by  reason  of  shoal  crossings.  Its  improvement  was 
comTuenced  in  1880  and  the  project  adopted  consisted  in  the  removal 
of  snags  and  logs  from  the  bed  of  the  river^  in  the  cutting  of  leaning 
timber  from  the  banks,  and  in  the  construction  of  wing  dams  and  train- 
ing walls  at  the  shoals,  to  concentrate  the  water  and  thereby  increase 
the  depth. 

The  amount  expended  to  June  30, 1891,  was  $42,615.96,  and  resulted 
in  improved  facilities  for  navigation  as  well  as  in  a  prolongation  of  the 
boating  season. 

During  the  fiscal  year  ending  June  30, 1892,  $2,073.55  was  expended 
in  repairing  and  raising  dam  at  Fryer's  Mill,  which  resulted  in  an  in- 
creased flow  of  water  around  the  left  chute  at  that  point  and  an  increase 
in  depth  of  4  inches.  The  following  obstructions  were  also  removed 
from  the  bed  and  banks  of  the  river  between  Arlington  and  the  footof 
Pryors  Bend,  thereby  aftbrdiug  better  facilities  for  navigation :  419 
snage,  logs,  etc.;  8  rack  heaps;  1  bowlder,  and  2,153  trees. 

July  1,  1891,  balance  unexpended $3,884.04 

Jane  30, 1892,  amonnt  expended  dnring  fiscal  year 2, 073. 55 

July  1, 1892,  balance  unexpended ^ 1, 810. 49 

July  1, 1892,  outstanding  liabilities 62. 12 

July  1, 1892,  balance  available 1,748.37 

Amonnt  appropriated  by  act  approved  July  13, 1892 4, 000, 00 

Amount  ayailable  for  liscal  year  ending  June  30,  1893 5, 748. 37 

(See  Appendix  X  4.) 

5.  Osage  River,  Missouri. — Before  any  improvements  were  made  the 
navigation  on  this  river  was  rendered  difficult  by  reason  of  numerous 
snags  and  other  obstructions,  and  at  times  suspended,  owing  to  insuf- 
ficient depth  of  water  over  shoal  crossings. 

The  first  improvement  of  this  river  was  undertaken  by  the  State  of 
Missouri,  about  thirty  to  thirty-five  years  ago,  and  consisted  in  an 
attempt  to  concentrate  the  water  in  a  narrow  channel  over  the  shoals 
by  means  of  wing  dams  built  out  from  one  or  both  banks,  and  thus 
deex>en  it.  r^  \ 
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The  General  Governinent  assumed  charge  of  the  improvement  in  1871, 
and  the  first  efforts  were  expended  in  an  attempt  to  deepen  the  water 
over  the  shoals  by  dredging  j  after  this  the  method  pursued  consisted 
in  training  walls  so  as  to  regulate  the  width  of  water  way  suitable  to 
the  low- water  discharge  of  the  river.  This  method  is  still  pursued. 
Snags  and  other  obstructions  found  in  tl\e  channel  were  also  removed 
and  leaning  timber  was  cut  from  the  banks.  The  construction  of  a  lock 
and  dam  near  the  mouth  of  the  river  was  also  authorized  by  the  river 
and  harbor  act  of  September  19, 1890. 

The  amount  expended  to  June  30, 1891,  was  $205,929.47,  the  result 
of  which  was  that  the  navigation  was  materially  improved,  the  channel 
having  been  cleared  of  the  worst  obstructions  and  the  water  deepened 
at  several  of  the  shoalest  crossings. 

During  the  fiscal  year  ending  June  30, 1802,  $5,772.25  was  expended 
in  preparing  plans  for  lock  and  dam,  in  gauging  the  river,  in  repairing 
plant,  and  in  the  removal  of  66  snags,  3^  trees,  42  di'ift  jnles  from  the 
bed  and  banks  of  the  river.  This  latter  work  has  cleared  the  river  of 
obstructions  from  the  mouth  to  a  point  80  miles  above,  and  it  is  now  in 
good  navigable  condition  for  most  of  the  year.  New  obstructions  may 
be  expectM  from  time  to  time,  with  each  rise  and  fall  in  the  river,  and 
will  require  removal. 

July  1, 1891,  balance  unexpended $54; 070.53 

June  30, 1892,  amount  expended  during  fiscal  year 5, 772. 25 

July  1, 1892,  balance  unexpended 48,298.28 

July  1,  1892,  outatanding  liabilities 481.13 

July  1,  1892,  balance  available i 47,817.16 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 97, 817. 15 

(  Amount  (estimated)  required  for  completion  of  lock  and  dam 110, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  X  5.) 

(?.  Kaskaslcia  RiveVj  lllinou. — The  original  condition  of  this  river 
was  such  that  navigation  at  low  water  was  almost,  if  not  entirely, 
suspended  by  reason  of  snags^  shoals,  and  bars,  and  depended  to  a  great 
extent  on  the  stage  of  water  m  the  Mississippi  Eiver  as  to  its  duration. 
The  least  depth  found,  when  the  St.  Louis  gauge  read  6.5  feet,  was  9  inches, 
over  what  is  called  the  "Nine-mile  Shoal,''  6  miles  above  its  mouth, 
which  virtually  "blocked"  the  river  at  low  water.  At  high  water 
navigation  was  possible  as  far  up  as  New  Athens. 

The  first  appropriation  for  improving  the  river  was  made  in  1890, 
and  the  project  adopted  for  its  improvement  consisted  in  excavating  a 
channel  through  the  shoals  of  such  a  depth  as  woidd  insure  a  low- 
water  navigation  of  36  inches,  and  in  the  removal  of  snags  and  ob- 
structions from  the  channel. 

No  money  was  expended  on  this  work  up  to  close  of  the  fiscal  year 
ending  June  30, 1891,  the  river  not  having  been  at  a  suitable  stage  since 
the  appropriation  was  made  to  warrant  starting  work,  consequently 
no  change  had  occurred  in  the  conditions  of  the  river  at  that  date. 

During  the  fiscal  year  ending  June  30, 1892,  $5,760.48  was  expended 
in  blasting  a  channel  75  feet  in  width  in  the  clear,  and  of  an  average 
depth  of  36  inches  at  low  water,  through  the  "Nine-Mile  Shoal,"  also  a 
channel  through  the  " E vansville  Shoal"  60  feet  wide  and  34  inches 
deep  at  low  water,  and  in  removing  the  snags  found  in  the  channel  of 
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the  river  between  those  shoals.  The  result  of  this  work  was  to  enable 
boats  to  enter  the  river  at  lower  stages  of  water  than  formerly  and 
also  to  prolong  the  low-water  boating  season  as  far  up  as  Evansville. 

July  1, 1891,  balance  unexpended ^ $6,000.00 

Jaue  30,  18^2,  amoont  expended  daring  fiscal  year 5, 760. 48 

July  1,  1892,  balance  unexpended 239.52 

Amount  appropriated  by  act  approved  July  13,  1892 4, 500. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 4, 739. 52 

(See  Appendix  X  6.) 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  ILLINOIS 
RIVER  AND  MINNEAPOLIS,  AND  OPERATING  AND  CARE  OF  DBS 
MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

Officer  in  charge,  Maj.  A.  Mackenzie,  Corps  of  Engineers;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

jt.  Operating  »nag  boats  and  dredge  boats  on  Upper  Mississippi  River,— 
At  the  beginning  of  the  fiscal  year  there  was  available,  nnder  act  of 
August  11, 1888,  the  sum  of  $25,000. 

From  July  1  to  October  31, 1891,  and  from  May  12  to  31,  1892,  the 
snag  boat  General  Barnard  was  employed  removing  snags  and  otlier 
obs&uctions  and  assisting  interests  of  navigation  between  Minneai>olis 
and  the  mouth  of  the  Missouri  Biver. 

The  snag  boat  J.  G.  Tarlce^  dredge  Phcenix^  launch  Elsie,  and  a  num- 
ber of  dump  boats  were  employed  as  a  dredging  and  wrecking  plant 
from  July  1  to  October  31, 1891,  between  St.  Paul  and  Keokuk. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper  Mis- 
sissippi River  between  Minneapolis  and  the  mouth  of  the  Missouri 
River  to  June  30,  1891,  is  $599,640. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Missii^sippi 
Biver  under  a  permanent  appropriation,  the  sum  so  expended  not  to 
exceed  the  amount  appropriated  in  said  act  for  such  purpose.  The 
clause  of  the  act  regulating  the  annual  expenditure  for  snag  boats  and 
dredge  boats  on  the  Upper  Mississippi  River  is  as  follows: 

For  operating  snag  boats  and  dredge  boats  on  Upjier  Mississippi  River,  twenty -five 
tlionsaud  dollars. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
Biver  during  the  calendar  year  1891  was,  ai)proximately,  4,200,000  tons. 

Jnne  30,  1892,  amount  drawn  from  Treasury  under  permanent  appropria- 
tion   ' $25,000.00 

June  30,  1882,  amount  expended  during  fiscal  year 25, 000. 00 

July  1,  1892.  amount  available  under  permanent  appropriation  of  August 

11,  1^,  for  fiscal  year  ending  June  30,  1893 25,000.00 

(See  Appendix  Y  1.) 

2.  Mississippi  Biver  between  Des  Moines  Rapids  and  mouth  of  Illinois 
River. — Operations  in  this  district  were  in  charge  of  Maj.  E.  H.  Buff- 
nor,  Corps  of  Engineers,  to  January  16, 1892,  when  charge  of  this  dis- 
trict was  transferred  to  Maj.  A.  Mackenzie,  Corps  of  Engineers. 

Maj.  Mackenzie  presents  a  report,  compiled  from  office  records,  on 
the  work  of  the  first  half  of  the  fiscal  year.  In  1892  very  little  work 
has  been  done,  on  account  of  high  water. 

Under  this  appropriation  the  improvement  of  thiough  navigation  is 


Digitized  by  VjOOQ IC 


254    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

chiefly  carried  oii,  although  allotments  have  from  time  to  time  been 
made  lor  special  work.  Work  has  been  in  progress  under  approved 
projects  since  1878,  and  very  favorable  results  have  been  secured, 
showing  that  with  a  continuance  of  the  work  under  liberal  appropria- 
tions, the  low-water*  channel  of  the  Mississippi  Eiver  between  Des 
Moines  Eapids  and  mouth  of  Illinois  Eiver  can  be  made  easily  naviga- 
ble at  all  stages  for  the  dass  of  boats  using  the  river. 

The  interests  for  which  the  improvement  is  being  made  are  very 
large  and  imi)ortant.  The  general  project  for  the  improvement  pro- 
poses the  contraction  of  the  channel  or  water  way  by  means  of  wing 
dams  and  dams  closing  side  chutes  to  such  an  extent  as,  by  means  of 
the  scour  thereby  caused,  to  afford  a  channel  of  sufficient  width  and 
of  a  depth  of  4.5  feet  at  low  water  to  be  eventually  increased  to  6  feet. 
There  was  ext>ended  under  this  head  of  appropriation  to  June  30, 1891, 
the  sum  of  $1,208,594.91. 

During  the  past  year  work  has  been  carried  on  by  days'  labor  and 
use  of  Government  plant  in  vicinity  of  Clarksville  at  Cottonwood 
Island  Eeach^  at  foot  of  Hickory  Chute,  above  Hannibal,  and  between 
Canton  and  Lagrange,  and  by  contract  in  Quincy  Bay. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
f  600,000  for  improving  Mississippi  Eiver  betweea  mouth  of  Missouri 
River  and  Minneapolis,  and  authorized  the  Secretary  of  War  to  carry 
on  the  work  continuously  by  entering  into  additional  contracts,  or 
otherwise,  to  be  paid  for  as  appropriations  may  be  made  therefor. 

July  1,  1891,  biUanco  unexpended - $121^340.91 

June  90f  1SS2,  misceUaneouB  receipts 64. 20 

121,405.11 
June  30,  1892,  amount  expended  during  fiscal  year 60,541.35 

July  1, 1892,  balance  unexpended 60,863.76 

July  1,  1892,  outstanding  liabilities $153.  82 

July  1, 1892,  amount  covered  by  uncompleted  contracts 28, 783. 72 

28,937.54 

July  1, 1892,  balance  available 31,926.22 

(See  Appendix  Y  2.) 

3,  Des  Moines  EapidSy  Mississippi  Eiver.-^Thm  work  was  commenced 
in  1867.  The  adopted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  long  and  for  cutting  an  open  channel  in  the  rock  bed  of  the 
river  over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in 
August,  1877,  though  not  fully  completed,  and  has  been  in  operation 
since  that  time. 

During  the  past  year  the  work  of  protecting  the  outside  slope  of  the 
canal  embankment  was  continued  and  the  raising  of  the  middle  lock 
walls  was  completed.  The  work  remaining  to  be  done  under  approved 
project  is  the  removal  of  a  small  amount  of  rock  above  grade,  the  com- 
pletion of  the  sluice  at  Prices  Creek,  and  the  completion  of  the  pro- 
tection of  canal  embankment. 

There  has  been  appropriated  and  allott-ed  for  this  work  the  sum  of 
$4,574,950.  The  net  cost  to  the  United  States  has  been,  to  June  30, 
1891,  $4,550,130.83. 

July  1,  1891,  balance  unexpended $10,230.99 

June  30,  1892,  amount  expended  during  fiscal  year 4, 3S<^.  56 

July  1,  1892,  balance  unexpended 5,842.43 

(See  Appendix  T  3.) 
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4.  Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock, — 
Lhiring  the  past  year  the  Des  Moines  Rapids  Canal  was  oi>ened  for 
navigation  234  days,  during  wliich  time  there  passed  through  it  577 
steamboats  and  191  bargees,  carrying  10,260  passengers^  12,228  tons  of 
merchandise,  and  63,2l0  bushels  of  grain.  There  also  passed  tlirough 
140,654,084  i'eet,  B.  M.,  of  lumber,  24,514,000  feet  of  logs,  61,141,137 
shingles,  and  39,476,926  lath.  The  expenses  of  the  year  have  been 
951,550.17  and  the  estimates  for  the  coming  year  amount  to  $72,581.25. 

The  cost  of  ox>erating  and  care  of  the  canal  is  provided  tor  by  an 
indefinite  appropriation  made  by  act  of  March  3, 1881. 

July  1, 1891,  balance  on  hand $1. 80 

June  30;  1S92,  amount  drawn  from  Treasury  under  indefinite  appropria- 
tion     44,000.00 

44, 001. 80 
June  90, 1892,  amount  expended  during  fiscal  year 43,968.92 

June  30, 1892,  balance  on  hand 32.88 

July  1,  1892,  outstanding  liabilities 7,581.25 

(See  Appendix  Y  4.) 

5.  Mississippi  River  heticeen  Minneapolis  and  I)es  Moines  Rapids. — 
Prior  to  August  11, 1888,  this  work  was  carried  on  under  appropria- 
tions for  "improving  Mississippi  Elver  from  St.  Paul  to  Des  Moines 
Bapids.''  The  act  of  August  11,  1888,  extended  the  upper  limits  of 
the  district  from  St.  Paul  to  Washington  Avenue  Bridge,  Minneapolis. 

Under  this  appropriation  is  carried  on  the  improvement  of  through 
navigation.  Work  has  been  in  progress  under  approved  projects  since 
1878,  and  very  favorable  results  have  been  secured,  showing  that  with 
a  continuance  of  the  work  under  liberal  appropriations,  the  low-water 
channel  of  the  Mississippi  River  between  St.  Paul  and  the  Des  Moines 
Hapids  can  be  made  comparatively  safe,  convenient,  and  permanent. 
The  interests,  for  which  the  improvement  is  being  made  are  very  large 
and  important.  The  amount  of  freight  carried  during  1891,  including 
the  logs  and  lumber  floated  in  the  river,  aggregated,  approximately, 
4,200,000  tons. 

The  original  condition  of  the  channel  between  the  Des  Moines  Eap- 
ids  and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  una- 
ble to  proceed  farther  up  the  river  than  La  Crosse  or  Winona;  and,  in 
ma^y  seasons,  at  points  much  farther  down,  their  progress  was  checked 
or  seriously  interfered  with.  In  all  such  cases  through  freight  was 
re8hipi)ed  on  small  and  light-draft  boats  or  barges.  The  originally 
adopted  project  for  the  improvement,  which  has  not  been  materially 
changed,  prox>osed  the  contraction  of  the  channel  or  water  way  by 
means  of  wing  and  closing  dams  to  such  an  extent  as,  by  means  of  the 
scour  thereby  caused,  to  afford  a  channel  of  sufficient  width,  and  of  a 
depth  of  4.5  feet  at  low  water,  to  be  eventually  increased  to  6  feet. 
There  was  exi)ended  on  the  permanent  improvement  of  through  navi- 
gation to  June  30, 1891,  the  sum  of  $2,203,632.11,  or  $4,279  per  mile. 
At  that  date,  and  for  several  years  previous,  the  condition  of  the  chan- 
nel was  such  as  to  permit  the  passage  of  the  largest  boats  at  the  low- 
est stages  through  to  St.  Paul. 

Between  Minneapolis  and  St.  Paul  (Omaha  Bridge),  there  was 
expended  to  June  30,  1891,  the  sum  of  86,147.99,  or  $559  per  mile. 

Dui'ing  the  past  year  work  has  been  carried  on  by  days'  labor  and 
use  of  Government  plant  between  Minneapolis  and  St.  Paul,  between 
St.  Paul  andPrescott,  between  Prescott  and  Lake  l^epin,  between  Min- 
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neiska  and  La  Crosse,  in  vicinity  of  La  Crosse,  Crooked  Slough,  and 
Clinton,  at  Eock  Island  Bapids  and  Montrose  Harbor,  and  between 
Keithsburg  and  Montrose;  by  contract,  between  Beads  and  Minneiska, 
at  Prairie  du  Chien,  and  between  Bellevue  and  Savanna;  and,  by 
informal  agreement,  between  Minneapolis  and  'St.  Paul,  between  St. 
Paul  and  Prescott,  in  CassviUe  Slough,  and  at  Port  Byron  Harbor. 
At  several  localities  temporary  and  permanent  channels  were  deepened 
by  dredging.  The  work  of  the  year  has  resulted  in  increased  width 
and  depth  of  channel  at  all  the  points  mentioned. 

July  1,  1891,  balance  unexpended $411,390.86 

June  30,  1892,  amount  expended  during  fiscal  year 274, 936. 79 

July  1, 1892,  balance  unexpended 136, 454. 07 

July  1,  1892,  outstanding  liabilities $302.72 

July  1.  1892,  amount  covered  by  uncompleted  contracts 14, 956. 76 

15,259.48, 

July  1, 1892, balance  available 121,194.59 

Amount  appropriated  by  act  approved  July  13,"  1892* 600, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 721, 194. 59 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894t  866, 666. 67 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  6.) 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  ABOVE  PALLS  OF  ST.  ANTHONY, 
MINNESOTA;  OF  CHIPPEWA  RIVER,  WISCONSIN;  OF  ST.  CBOIX 
RIVER,  WISCONSIN  AND  MINNESOTA;  OF  MINNESOTA  RIVER,  MIN- 
NESOTA, AND  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 
NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST. 
PAUL,  MINNESOTA. 

Officer  in  charge,  Maj.  W.  A.  Jones,  Corps  of  Engineers,  with  Lieut. 
Hiram  M.  Chittenden,  Corps  of  Engineers,  under  his  immediate  orders; 
Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Mississippi  River  above  Falls  of  8t,  Anthony,  Minnesota. — ^The  pres- 
ent projeet,  adopted  in  1880,  consists  in  the  improvement  of  the  river 
between  Aitkin  and  Grand  Eapids,  a  distance  of  130  J  miles,  by  removal 
of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels  and  con- 
struction of  wing  dams  where  necessary  to  afford  3  feet  depth  at  low- 
water  stage,  the  cost  being  estimated  at  $54,127.  In  1889  the  estimate 
was  increased  to  $63,000.  Under  the  appropriations  of  1880, 1881,  and 
1882,  the  river  between  the  points  named  was  well  cleared  of  large 
numbers  of  obstructions.  But  between  1884  and  1888,  and  during  the 
flood  of  the  latter  year,  large  numbers  of  snags  and  overhanging  trees 
were  formed. 

The  appropriation  of  $10,000  made  by  act  of  August  11, 1888,  was 
applied  to  removal  of  obstructions  between  Grand  Bapids  and  a  point 
about  half  way  to  Aitkin,  and  in  addition  a  number  of  bowlders  were 
removed  to  within  20  miles  of  the  latter  i)oint. 

Before  improvement  commenced  in  1880,  the  stream  between  Aitkin 
and  Grand  Rapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  imiK)ssible  for  steamers  of  lightest  draft. 

*  Thin  appropriation  was  ina<le  for  improving  MisaisHippi  River  between  Minneap* 
oliH  mid  month  of  Missouri  River. 
tFor  coutiuuing  work  between  Minneapolis  and  month  of  MiiMouri  River, 
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Total  expended  under  present  project  to  June  30, 1891,  including 
oatstanding  liabilities,  $55,439.35. 

There  was  then  a  general  depth  in  the  improved  channels  of  3  feet  at 
loiw^  water.  A  few  snags  and  leaning  trees  offered  some  obstruction, 
but  did  not  seriously  interfere  with  navigation. 

During  July,  August,  and  September,  1891,  work  was  carried  on  in 
removing  snags  and  leaning  trees  between  Grand  Rapids  and  Aitken. 

For  a  number  of  years  previous  to  the  present  season  several  steam- 
ers have  navigated  this  portion  of  the  Mississippi,  carrying  passengers 
and  freight  to  the  settlements  and  supplies  for  lumber  camps. 

The  opening,  during  the  winter  of  1889-'90,  of  the  Duluth  and  Win- 
nipeg Bailroad,  from  Duluth  to  the  Mississippi  River,  resulted  in  one 
steamer  being  withdrawn  from  the  freight  and  passenger  business, 
though  at  the  beginning  of  the  season  of  1891  she  was  again  put  into 
commission. 

July  1, 1891,  balance  unexpended •.,    $7,592.27 

June  30,  ISflfe,  amount  expended  during  fiscal  year 5, 749. 2i 

July  1, 1892,  balance  unexpended : 1,843,06 

July  1, 1892,  outetanding  liabilities 20. 92 

July  1, 1892, balance  available 1,822.14 

(See  Api)endix  Z  1.) 

2.  Reservoirs  at  headwaters  of  Mississippi  River. — ^The  object  of  the 
reservoirs  is  to  collect  surplus  water,  prhicipally  from  the  precipita- 
tion of  winter,  spring,  and  early  summer,  to  be  systematically  released 
so  as  to  benefit  navigation  upon  the  Mississippi  Eiver  below  the  dams. 
The  reservoir  project  is  the  outcome  of  surveys  and  examinations  made 
in  1869, 1874, 1878^  and  1879.  From  the  results  of  these  examinations 
and  further  examinations  made  in  1880  the  first  cost  of  constructing 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083. 
The  cost  of  land  and  other  damages  to  result  from  construction  and 
operation  of  the  proposed  dams  was  not  included  in  that  estimate,  as 
they  could  not  be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  the 
head  waters  of  the  Mississippi  Eiver  in  Minnesota,  that  locality  having 
been  selected  for  commencing  the  work,  in  consequence  of  an  appropri- 
ation made  by  the  river  and  harbor  act  approved  June  14,  1880,  for 
construction  of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota, 
and  for  other  reasons,  given  in  Appendix  Y  to  the  Annual  Report  for 
1886.  By  1886  four  of  the  reservoirs  had  been  created.  During  May 
and  June,  1891,  men  and  materials  were  assembled  for  the  construction 
of  a  fifth  reservoir  at  Sandy  Lake. 

Total  expended  on  this  work  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  including  examinations  at  proposed  dam  sites,  land  dam- 
ages, amounts  paid  to  commissioners  in  attempted  settlement  of  awards 
to  Indians,  and  care  and  maintenance  of  the  works,  $619,850.20. 

During  the  past  year  the  operations  have  been :  Operating  completed 
reservoir,  continuing  construction  of  Sandy  Lake  Dam,  and  acquiring 
title  to  lands,  by  condemnation  proceedings,  that  will  be  subject  to 
overflow  by  the  Sandy  Lake  Dam. 

The  reservoirs  were  operated  1885-'91,  during  the  seasons  of  low 
water,  to  the  benefit  of  navigation  on  more  than  165  miles  of  tbe 
Mississippi  River,  viz,  between  Grand  Rapids  and  Aitkin,  130^  miles, 
and  from  St.  Paul  to  some  distance  below  the  confluence  of  the  Missis- 
ippi  and  St.  Oroix  rivers. 

ENO  92 ^17  r-  ^^^T^ 
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The  oflBcer  in  charge  recommends  appropriations  for  the  operation 
and  maintenance  of  the  five  reservoirs  and  for  hydrological  and  mete- 
orological observations,  to  determine  the  effect  of  the  reservoir  water. 
The  latter  purpose  is  specially  worthy  of  consideration,  for  the  result 
of  the  observations  extending  over  a  period  of  several  years  would  de- 
termine the  true  effectiveness  of  the  reservoirs. 

July  1, 1891,  balance  unexpended , ♦$95,690.28 

June  30,  ld&2f  amount  expended  dnring  fiscal  year 55, 908. 67 

July  1, 1892,  balance  unexpended 39,781.61 

July  1,1892,  outstanding  liabilities 9,323.84 

July  1, 1892,  balance  available 30, 457. 77 

Amount  appropriated  by  act  approved  July  13, 1892 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 90, 457. 77 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 034, 683. 50 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 

3,  Chippetca  River,  including  Yellow  Banks,  Wisconsin. — The  plan  for 
improvement  of  the  Ohij^pewa  River  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  from  Eau  Claire  to  the  con- 
fluence of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to  con- 
fine the  low- water  volume  to  a  channel  of  nearly  uniform  width  and 
depth.  The  general  plan  was  adopted  in  1877,  and  the  work  has  been 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less  as  to 
location  and  extent  of  dams,  jetties,  etc.  The  protection  of  the  Yellow 
Banks  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock.  The  object  of  the  Yellow  Banks  protection  is  to 
prevent  their  erosion,  and  thus  to  relieve  the  channels  of  the  Chipi)ewa 
River  and  of  the  Mississippi  below  the  junction  of  the  two  streams  from 
the  masses  of  sand  contributed  by  those  banks.  The  plan  for  protect- 
ing the  banks  was  adopted  in  1883.  The  improvement  of  the  river  and 
the  protection  of  the  Yellow  Banks  were  regarded  as  separate  and  dis- 
tinct works  until  the  aet  of  August  11, 1888.  Estimated  cost  of  the 
consolidated  improvement,  including  all  the  expenses  from  the  com- 
mencement, $272,487,72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of  river 
was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the  river 
joining  the  Mississippi  through  a  number  of  channels  of  insufficient 
depth.  These  latter-named  channels  were  contracted  into  one  of  good 
depth  by  means  of  long  parallel  jetties.  Generally,  wherever  works 
for  improvement  were  constructed  by  the  Government,  the  low-water 
depths  were  increased  from  18  inches  to  3  to  4  feet,  and  the  general 
improvement  not  only  greatly  facilitated  the  passage  of  steamers  and 
rafts,  but  also  greatly  reduced  the  expense  of  rafting  manufactured 
lumber. 

Localities  remaining  to  be  improved  have  a  least  depth  in  the  chan- 
nel of  about  2  feet. 

No  work,  except  slight  repair,  has  be^n  done  at  the  Yellow  Banks 
since  1883,  when  4,978  linear  feet  of  bank  revetment  had  been  com- 

*  In  Annual  Report,  1891,  amount  unexpended  July  1891,  was  8tati>d  as  $80,027.11- 
In  February,  1892,  tbe  amount  of  $15,663.17  was  transferred  bark  to  the  appropria- 
tion from  amounts  set  aside  in  1882  for  payment  of  awards  to  IndiivoB. 
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pleted  and  the  piling  for  3,275  feet  had  been  driven  ready  for  the  back- 
ing of  brash  and  stone. 

Total  exx)ended  from  commencement  of  operations  in  1877  to  June 
30,  1891,  including  outstanding  liabilities,  $157,407.66. 

jOuring  the  past  fiscal  year  there  has  been  constructed  a  sheer  boom 
at  Dead  Lake  Cut-off;  a  dam  of  brush  and  stone,  1,000  feet  in  length, 
and  500  feet  of  foundation  (3  courses)  for  another  dam,  at  Flam  Island 
Flats.     • 

Jnly  1, 1891,  balance  unexpended 5^9, 435. 87 

June  dO,  1892,  amonnt  expended  daring  fiscal  year 7, 721. 89 

July  1, 1892,  balance  unexpended 1, 713. 98 

July  1,  1892,  outstanding  liabilities 538.76 

July  1,  1892,  balance  available 1, 175. 22 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 175. 22 

i  Amount  (^timated)  required  for  completion  of  existing  project 100, 737. 72 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  aiid  1867. 

(See  Appendix  Z  3,) 

4.  8t,  Croix  Biver,  Wisconsin  and  Minnesota. — The  original  project  for 
improvement,  adopted  in  1878,  was  based  upon  a  survey  made  in  1874, 
when  the  river  was  at  a  high  stage  of  water  and  but  comparatively  few 
obstructions  to  be  seen.  It  contemplated  removal  of  snags,  bowlders, 
sand  bars,  etc.,  and  contraction  of  the  low-water  channels  from  Taylor 
Falls  to  the  coniiuence  of  the  river  with  the  Mississippi  into  one  of 
nearly  uniform  width.  Estimated  cost,  $21,758.  At  low  water,  how- 
ever, the  channel  had  in  many  places  but  2  feet  depth,  and  steamers 
and  barges  made  their  way  as  best  they  could  amongst  the  obstruc- 
tions; at  times  it  wa«  impossible  for  them  to  get  over  the  shoal  places. 
The  present  project,  adopted  in  1880,  and  modified  as  to  cost  in  1882, 
and  again  in  1889,  is  ba^ed  upon  a  low-water  survey  made  in  1879,  and 
differs  from  that  originally  adopted  only  in  amount  of  work  to  be  done. 
Estimated  cost,  $108,700. 

Expended  under  present  project  to  June  30, 1891,  including  outstand- 
ing liabilities,  $80,717.94. 

Total  expended  under  original  and  present  projects  to  June  30, 1891, 
including  outstanding  liabilities,  $98,717.94. 

The  effect  of  the  work  of  improvement  has  been  to  secure  a  least 
depth  of  3  feet  on  the  improved  bars  above  Stillwater  and  4  to  5  feet 
on  the  bars  below  that  place.  Generally  it  may  be  said  of  this  im- 
provement that  at  many  points  navigation  has  been  rendered  perma- 
nent where  formerly  it  was  uncertain,  and  that  in  other  places  it  has 
been  made  practicable  where  before  improvement  it  was  impossible. 

In  the  improved  parts  of  the  river  above  Stillwater  there  is  a  low- 
water  depth  in  the  channel  of  2  feetj  below  StiU water  there  is  a  good 
channel  with  a  least  depth  of  4  feet. 

The  work  of  improvement  during  the  last  year  has  consisted  in 
widening  the  channel  over  the  Hudson  Bar  by  dredging,  in  removing 
snags  and  sunken  logs,  and  making  minor  repairs  to  Log  House  Dam. 
The  work  at  Hudson  enabled  the  raft  boats,  with  their  large  tows,  to 
more  easily  make  the  run  over  the  bar. 

Expended  during  the  fiscal  year  ending  June  30, 1891,  including  out- 
standing liabilities,  $1,743.08. 
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July  1, 1891,  bahmoe  nnexpended $4,796.99, 

June  80,  lSd2,  amount  expended  dnring  fiscal  year 4, 747. 55 

July  1, 1892,  balance  unexpended 49.44 

July  1, 1892,  outatanding liabilities 10.46 

July  1, 1892,  balance  available 38.98 

Amount  appropriated  by  act  approved  July  13, 1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 038. 98 

(  Amount  (estimated)  required  for  completion  of  existing  project 18, 200. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  4.) 

5.  MiuTiesota  Bivevy  Minnesota. — ^From  1867  to  1873  CoBgress  appro- 
priated $77,600  for  improving  the  Minnesota  River.  The  appropria- 
tions were  applied  to  removing  Bnags  and  bowlders,  so  as  to  afford  a 
least  depth  at  low- water  stage  of  2  to  3  feet.  In  1874  a  survey  was 
made  from  the  mouth  of  the  river  to  South  Bend,  a  distance  of  about 
116  miles,  to  determine  the  practicability  of  improving  the  Navigation 
by  means  of  canals,  locks,  and  dams.  Based  upon  this  survey,  esti- 
mates were  made  for  Ave  locks  and  dams  and  removal  of  snags,  etc.,  at 
a  cost  of  $733,868.63,  the  cost  of  removing  snags,  etc.,  being  therein 
placed  at  $34,586.10,  including  contingencies.  Following  this  report, 
Congress  made  three  appropriations,  of  $10,000  each  by  acts  approved 
March  3, 1876,  August  14, 1876,  ana  June  18, 1878,  which  sums  were 
applied  to  clearing  the  river  of  obstructions  below  South  Bend. 

Expended  to  June  30, 1879,  $117,457. 

Since  1879  no  work  for  the  improvement  of  the  river  has  been  under- 
taken. Under  the  appropriations  above  named  the  removal  of  obstruc- 
tions cleared  the  way  over  long  stretches  of  the  river  between  Minnesota 
Falls  and  a  point  about  30  miles  below  Henderson  (16.7  miles  above 
Shakopee).  .Little  or  no  use  was  made  of  the  cleared  channels,  as  there 
was  not  sufficient  water  in  the  channel  to  permit  navigation  during  the 
low- water  periods.  The  rapidly  caving  banks  on  the  upper  section  of 
this  stream  cause  snags  and  leaning  trees  to  form,  so  that  channels  that 
were  cleared  of  them  12  years  ago  are  more  or  less  encumbered  with 
them  to-day. 

Ko  expenditures  have  been  made  for  the  improvement  of  the  lower 
part  of  the  river,  which  affords  much  better  facilities  for  river  traflBc 
than  the  upper  part. 

From  Shakopee  to  the  Mississippi  the  river  is  deep  except  on  two 
bars.    There  are  few  snags  on  this  reach. 

The  river  and  harbor  act  of  August  11. 1888,  appropriated  $10,000 
for  improving  the  Minnesota  River,  incluaing  protection  of  the  banks 
opposite  the  borough  of  Belle  Plaine.  It  appearing  from  an  examina- 
tion made  in  September,  1888,  that  the  sum  was  inadequate  for  the 
purposes  named,  its  expenditure  for  work  of  improvement  was  deferred 
until  the  further  wishes  of  Congress  in  the  matter  might  be  known. 

Total  expended  on  the  improvement  of  the  whole  river  to  the  close  of 
the  Meal  year  ending  June  30, 1891,  $117,532. 

July  1, 1891,  balance  unexpended $9,967.00 

July  1, 1892,  balance  unexpended 9, 967. 00 

July  1,  1892,  outatanding  liabilities 9.79 

July  1, 1892,  balance  available 9,957.21 
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C  Amonnt  (estimated)  required  for  completion  of  existing  project $693, 868. 68 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  5.) 

6.  Bed  River  of  the  Norths  Minrvesota  and  North  Dakota. — ^The 
project  for  the  improvement  of  this  river  from  Breckenridge  to  the 
northern  bonndary  line,  adopted  in  1877  and  amended  as  to  <?ost  in 
1883,  consists  in  the  removal  of  snags,  leaning  trees,  and  bowlders,  and 
in  dredging  channels  through  the  bars,  at  an  estimated  cost  of  $179,310. 
A  revised  estimate  made,  in  1887,  placed  the  cost  of  completing  the 
imi>rovement  at  $79,598.37. 

Before  improvement  the  ruling  depth  upon  bars  between  Moorhead 
and  Goose  Kapids  at  ordinary  low  water  was  but  1 J  feet  and  below 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the 
navigation  was  at  all  times  difficult^ 

The  work  to  June  30, 1891,  has  resulted  in  opening  a  channel  3  feet 
deep  at  ordinary  low  wator  and  60  feet  wide  from  Moorhead  to  a  point 
80  miles  north,  and  a  channel  4  feet  deep  at  ordinary  low  water  and 
about  70  feet  wide  from.  Grand  Forks  to  a  point  62  miles  north  by 
river;  also  in  the  removal  of  snags  and  trees  between  Moorhead  and 
Abercrombie  so  as  to  afford  safe  passage  for  steamers  between  those 
points  during  high  and  medium  stages  of  water. 

Total  amount  expended,  including  outstanding  liabilities,  to  June  30, 
1891,  $198,932.58. 

Dredging  operations  in  1891  were  continued  to  October  28  on  the 
reach  of  river  north  of  Grand  Forks,  and  resulted  in  extending  the 
dredged  channels  22J  miles.  The  excavated  channels  are  4  feet  in 
depth  at  low  water  and  aggregate  21,510  feet  in  length;  100,442  cubic 
yards  of  material  was  removed. 

July  1,  1891,  balance  unexpended $19,158.83 

Jnne  30, 1892,  .amount  expended  dnring  fiscal  year 17, 091. 78 

Jnly  1, 1892,  balance  nnexpended 2,067.05 

July  1,  1892,  outstanding  liabilities 1,300.00 

July  1, 1892,  balance  ayailable 767. 05 

Amonnt  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  avaUable  for  fiscal  year  ending  Jnne  30,  1893 25, 767. 06 

i  Amonnt  (estimated)  reqnired  for  coin])letion  of  exinting  project 9, 598. 37 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  6.) 

7,  Gauging  Mississippi  River  at  or  near  St.  Paul^  Minnesota. — ^The 
Board  of  Engineers,  to  whom  was  referred  the  project  for  the  applica- 
tion of  $37,600  appropriated  by  the  river  and  harbor  act  of  August  5, 
1886,  for  reservoirs  at  headwaters  of  Mississippi  Eiver,  recommended 
in  their  report  djited  May  24, 1887,  "  that  such  gaugings  be  made  at  or 
near  St.  Paul  during  the  annual  operation  of  the  reservoirs  as  shall  de- 
termine accurately  the  discharge  at  that  point  at  critical  periods." 
(Page  1692,  Annual  Eeport,  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings, 
and  provided  for  them  as  follows: 

And  the  Secretary  of  War  shall  cause  such  gaugings  to  be  made  at  or  near  St.  Paul 
dnring  the  annnal  operation  of  said  reservoirs  as  shall  determine  accurately  the  dis- 
eharge  at  that  point,  the  cost  of  the  same  to  be  paid  out  of  the  annual  appropriation 
far  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 
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Sfx'.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Misei88i]>pi  River  and  its  trioutaries,  aa  provided  for  iu  joint  resolution 
of  the  twenty-first  of  February,  ei^jhteen  hundred  and  seventy -one,  upon  the  appli- 
cation of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to  draw 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury  for 
such  sums  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  aggregate  for 
each  year  the  amount  appropriated  in  this  act  for  such  purpose ;  Provided,  nattever. 
Thai  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report  of 
the  Chief  of  Engineers. 

Gaugings  were  not  made  until  the  fall  of  1889,  although  an  allot- 
ment of  $900  for  the  fiscal  yejir  ending  June  30, 1889^  had  been  made. 
On  account  of  the  lateness  in  the  season  and  the  condition  of  the  river, 
it  was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotments  of  $000,  $900,  and  $900,  made  for  fiscal  years  1889-'90, 
1890-^91,  and  1891-'92,  were  applied  to  gauging  the  Mississippi  River  at 
St.  Paul;  and,  when  necessary,  the  Minnesota  River  at  its  mouth. 

During  the  past  fiscal  year  135  gaugings  have  been  made. 

Jnly  1.  1891,  balance  unexpended $1,179.07 

June  3b,  1892,  amount  expended  during  fiscal  year 1, 133. 85 

July  1,  1892,  balance  unexpended in.  22 

July  1, 1892,  outstanding  liabilities 45. 22 

Amount  allotted  for  fiscal  year  ending  Juno  30,  1893 500. 00 

(See  Appendix  Z  8.) 

EXAMINATION    AND     SURVEY,  MADE     IN    COMPLIANCE    WITH     PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Red  River  of  the  North  and 
tributaries  above  Fergus  Falls  and  Crookston^  Minnesota^  and  of  Big 
Stone  LaJce^  Minnenota  and  South  Dakota.with  a  view  to  imi^roving  navi- 
gation tliereon  by  the  erection  of  suitable  aam»^  or  by  such  other  means  a« 
may  be  deemed  best,  was  made  by  the  local  engineer  in  charge,  M^. 
Jones,  and  report  thereon  submitted  through  Col.  O.  M.  Poe,  Corps  of 
Engineers,  Division  Engineer,  Northwest  Division.  It  is  the  opinion 
of  Maj.  Jones,  and  of  the  division  engineer,  based  upon  the  facts  and 
reasons  given,  that  this  locality  is  worthy  of  improvement.  This  opin- 
ion being  concurred  by  me,  Maj.  Jones  was  charged  with  and  has  com- 
pleted its  survey  and  submitted  report  tliereon. 

The  plan  of  improvement  presented  contemplates  the  formation  of 
two  reservoir  systems,  at  Red  Lake  and  Lake  Traverse,  at  the  head- 
waters of  tributaries  to  the  Red  River  of  the  North,  for  the  purpose  of 
diminishing  the  effects  of  floods  and  of  storing  water  for  use  at  low 
stages  in  the  Red  River  system. 

The  plan  for  tlie  Red  Lake  reservoir  system  contemplates  the  con- 
struction of  a  reservoir  dam,  with  a  lock,  in  Red  Lake  River  near  the 
outlet  of  the  lake.  Navigation  up  Red  Lake  River  to  the  lake  is  to  be 
provided  for  by  the  construction  of  locks  and  dams  at  Crookston  and 
Thief  River. 

The  plan  for  the  Lake  Traverse  reservoir  system  contemplates  the 
diversion  of  Otter  Tail  River  into  Rabbit  and  Bois  de  Sioux  rivers,  by 
constructing  a  dam  and  canal  near  Breckenridge;  construction  of  a 
dam  and  lock  in  Bois  de  Sioux  River  below  the  mouth  of  the  Rabbit; 
and  construction  of  a  dam  at  the  foot  of  Big  Stone  Lake,  and  excava- 
tion of  a  canal  to  connect  Big  Stone  Lake  with  Lake  Traverse. 
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Tlie  estimated  cost  of  these  works,  not  including  flowage  damages,  is 
a8  follows: 

Reel  Lake  bvstem : 

Red  Lake  dam  and  lock $150,000 

Dam  and  lock  near  Thief  Riyer 150,000 

$300,000 

Lakie  Traverse  system : 

Dam  and  lock  in  Bois  de  Sioux  River  below  Rabbit  River 150, 000 

Canal  between  Otter  Tail  River  and  Rabbit  River,  near  Breck- 

enridge 60,000 

Dam  across  Otter  T'ail  River 20,000 

Dam  at  foot  of  Big  Stone  Lake 150,000 

Canal  between  Big  Stone  Lake  and  Lake  Traverse 30, 000 

410,000 

Surveys  and  contingencies 150,000 

Total 860,000 

Maj.  Jones  also  suggests  that  a  canal  55  miles  long  could  be  con- 
structed from  Red  Lake  to  Eainy  Lake  Eiver  (which  empties  into  the 
Liake  of  the  Woods),  extending  navigation  to  that  region,  at  a  cost  of 
about  $15,000  per  mile. 

The  amount  of  commerce  on  the  Red  River  of  the  I^orth  does  not 
justify  undertaking  a  project  of  this  magnitude,  and  in  my  opinion  the 
river  is  not  worthy  of  improvement  to  this  extent  by  the  General  Gov- 
ernment, 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  jS^o.  127,  Fifty-second  Congress,  first  session.  (See  also  Appen- 
dix Z  9.) 

rMPBOVE3£ENT  OP  MISSOURI  BIVER  ABOVE  SIOUX    CITY,  IOWA,   AND 
OF  YELLOWSTONE  BIVEB,  MONTANA  AND  NORTH  DAKOTA. 

Officer  in  charge,  Capt.  Charles  F.  Powell,  Corps  of  Engineers;  Divi- 
sion Engineer,  Col.  O.  M.  Po^,  Corps  of  Engineers. 

1.  Missouri  River  between  the  Great  Falls,  Montanaj  and  Sioiix  City, 
Iowa. — ^The  river  above  Fort  Benton,  the  head  of  navigation,  to  the  foot 
of  the  falls  is  seriously  obstructed  by  numerous  rapids  and  rocks. 
This  part  of  the  river  is  the  tailing  out  of  the  Great  Falls.  No  work 
has  been  done  upon  it  and  none  is  proposed. 

From  Fort  Benton  to  Carroll,  Mont.,  called  the  Rocky  River,  168 
miles  long,  the  channel  was  originally  obstructed  by  bowlders,  short 
turns  and  sharp  slopes,  and  insufficient  low  water  depth  on  bars  for 
30-lnch  draft  boats.  The  original  project  was  to  remove  obstructive 
bowlders.  To  this  ^as  added  the  building  of  cut-off  and  wing  dams 
for  causing  scour  of  the  bottom,  or  lengthening  of  the  slopes  by  raising 
the  water  at  their  lower  ends,  or  for  both  these  objects.  Dredjs^ing  was 
also  added  to  the  project. 

To  June  30, 1891,  $329,580.32  had  been  expended  thereon.  To  that 
date  the  most  obstructive  bowlders  had  been  removed,  some  dams  built, 
and  dredging  done,  giving  a  3-foot  or  deeper  channel  at  the  improved 
places,  except  at  ex&eme  low  water,  for  i)art  of  the  places. 

During  the  year  ending  June  30, 1802,  5  dams  were  repaired  or  ex- 
tended, 4  dams  or  sills  built,  bank  protection  was  made  at  one  place, 
channels  dredged  through  three  bars,  and  251  bowlders,  averaging 
about  one-half  cubic  yard  in  size,  were  removed. 

On  the  Sandy  River,  viz,  below  Carroll,  the  river  becomes  more  and 
more  unstable  going  downstream,  and  carries  more  and  more  sedi- 
ment, until  at  Sioux  City  it  is  called  the  '<Big  Muddy,"  the  banks  in 
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the  bottoms  cave,  numerous  shoals  exist,  floods  and  ice  gorges  occa- 
sionally cause  cut-offs  or  radical  shil'tings  of  the  channel,  and  snag^s 
and  bowlders  obstruct  it.  The  project  here  is  to  remove  snags,  wrecks, 
and  other  obstructions,  and  to  temporarily  improve  the  worst  cross- 
ings, on  which  project  to  June  30, 1891,  $42,604.10  had  been  expended. 

During  the  year  ending  June  80, 1»91,  322  snags,  3  ponton-bridge 
stone  sinkers,  and  312  bank  trees  or  stumps  were  removed;  also  a  chau- 
nel  was  opened  by  steamboat  sluicing  through  a  bad  bar  near  Wafih.- 
burn,  N.  Bak.,  last  October. 

A  detailed  hydrographic  and  topographic  survey  of  the  river  and 
banks  to  the  highlands  jfrom  Fort  Benton,  Mont.,  to  Sioux  City,  Iowa, 
is  in  execution.  The  survey  is  based  on  a  system  of  triangulatioii 
between  river  bluffs  and  a  duplicated  line  of  primary  levels.  A  series 
of  small-scale  maps  and  one  of  large-scale  detail  charts  are  bein^ 
made.  To  June  30, 1891,  $81,534.59  had  been  expended  on  the  river 
survey. 

During  the  year  ending  June  30, 1892,  bench  marks  were  placed  and 
primary  levels  run  from  Poplar  Creek,  Montana,  to  Fairbank,  S.  Dak., 
674  miles;  tertiary  triangulation,  hydrography,  and  topography  were 
completed  from  Wolf  Point,  Mont.,  to  next  below  Cannon  Ball,  N.  Dak., 
461  miles;  the  triangulation  and  back  topography  were  run  fi'om  end 
of  the  completed  work  to  Fairbank,  S.  Dak.,  144  miles;  63  detail  charts, 
from  Fort  Benton  to  Wolf  Point  were  completed  and  61  of  them  placed 
with  the  printer  for  publication;  preliminary  or  small-scale  chart  No.  1 
was  completed,  except  title,  Jind  No.  2  one-half  finished:  the  8  prelim- 
inary maps  from  Wolf  Point  to  Cannon  Ball  were  penciled,  and  the  58 
detail  chaits  of  the  same  series  three-fourths  finished. 

The  location  for  an  ice  harbor  at  Rock  Haven,  near  Mandan,  having 
been  approved,  was  surveyed;  it  is  expected  to  improve  the  locality  this 
fall  for  the  puipose  stated. 

The  engineer  in  charge  recommends  the  rectification  and  pennanent 
channel  improvement  of  the  river  at  Pierre  and  Fort  Pierre,  S.  Dak.; 
the  Bismarck  reach,  North  Dakota,  26  miles,  and  the  Yankton-Sioux  City 
reach.  South  Dakota  and  Nebraska,  130  miles,  for  reasons  for  which 
see  appendix. 

July  1, 1891,  balance  unexpended $267,896.11 

J  une  30, 1892,  amount  expended  during  fiscal  year 156. 909. 30 

July  1, 1892,  balance  unexpended 110,986.81 

July  1,1892,  outstanding  liabilities 17,721.47 

July  1,1892,  balance  available 93,265.34 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1893 243, 265, 34 

(  Amount  (estimated)  required  for  completion  of  existing  project  * 175, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     hai-bor  acts  of  1866  and  1867. 

(See  Ai>pendix  A  A  1.) 

2.  Yellowstone  River ,  Montana  and  North  Balcota, — The  project  con- 
sists in  rock  removal  and  building  closing  dams  and  wing  dams  for 
confining  the  water  to  one  channel,  from  Glendive,  Mont.,  to  the  month 
of  the  river.  The  amount  expended  thereon  to  June  30,  1891,  is 
$106,983.80. 

The  channel  was  originally  obstructed  by  rocks,  and  also,  and  now 
in  part,  by  swift  rapids,  sharp  turns,  and  insufficient  depths  at  bars. 

*  Tbis  amount  includes  estimate  for  bank  protection  aathorized  by  river  and  har- 
bor act  approved  July  13, 1892,  ^  t 
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July  1, 1891,  balance  unexpended , $11,766.20 

J  une  30,  18S^,  amount  expended  during  fiscal  year 45. 83 

July  1,  189B,  balance  unexjpended 11, 720. 87 

July  1, 1892,  outstanding  liabilities .71 

July  1,  1892,  balance  available 11,720.16 

i  Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  2.) 

EXAMINATION,   MADE    IN    COMPLIANCE    WITH  PROVISIONS  OP   RIVER 
AND  HARBOR  ACT  APPROVED    SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Missouri  River^  Montcma^ 
between  Great  Falls  and  canyon  next  below  Stvbhs  Ferry ^  was  made  by 
the  local  engineer  in  charge,  Capt,  Powell,  and  report  thereon  sub- 
mitted through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Korthwest  Division.  It  is  the  opinion  of  Capt.  Powell  and  of  Sie  di- 
vision engineer,  based  upon  the  facts  and  reasons  given,  that  this 
locality  is  worthy  of  improvement,  and  this  opinion  was  concurred  in 
by  me.  No  new  survey  of  this  reach  of  Missouri  Eiver  is  necessary  at 
this  time;  but  in  order  to  obtain  use  of  the  results  of  surveys  hereto- 
fore made,  an  allotment  was  made  for  preparation  of  maps,  and  a  final 
report,  with  plan  and  estimate  for  improvement,  has  been  submitted. 

The  plan  of  improvement  proposed  contemplates  (1)  removal  of  snags 
froia  the  reach  of  river  extending  up  from  Great  Falls,  51  miles,  known 
as  the  "  long  pool,"  which  now  admits  3-foot  navigation  at  low  stages, 
and  from  a  few  miles  above;  (2)  construction  of  2,000  feet  of  dams  and 
3,500  feet  of  bank  protection,  so  as  to  extend  the  3-foot  channel  4  miles 
farther  to  the  towns  of  Cascade  and  St.  Clair;  and  (3)  construction  of 
10,000  feet  of  dams,  removal  of  bowlders  and  rock,  and  marking  other 
bowlders  and  rock  with  buoys,  on  the  next  reach  of  60  or  70  miles  up 
to  the  canon  next  below  Stubbs  Ferry,  so  as  to  provide  a  channel  with 
a  least  depth  of  2.5  feet  at  low  water. 

The  cost  of  this  work  is  estimated  as  follows : 

Snagging $200.00 

ConBtruction  of  dams,  12,000  feet 90,000.00 

Constraction  of  bank  protection,  3,500  feet 17,500.00 

Remoyal  of  rock  and  bowlders 8, 040. 00 

Placing  of  ten  buoys 97.60 

Total 115,837.50 

It  is  estimated  that  the  maintenance  of  this  work  will  cost  $4,500 
annually. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  Ko.  114,  Fifty-second  Congress,  first  session.  (See  also  Appendix 
A  A  3.) 

IMPBOVEMENT  OF  TENNESSEE  EIVEB  ABOVE  OHATTANOOOA,  TEN- 
NESSEE, AND  BELOW  BEE  TEEE  SHOALS,  ALABAMA;  OP  OUMBEB- 
LAND  BIVEE,  TENNESSEE  AND  KENTUCKY,  AND  OP  THEIB  TBIBU- 
TABtBS  IN  EASTEEN  TENNESSEE  AND  KENTUCKY. 

Officers  in  charge,  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  to 
October  23, 1891,  and  Lieut.  Col.  Henry  M.  Eobert,  Corps  of  Engineers, 
since  that  date,  with  Lieut.  John  Biddle,  Corps  of  Engineers,  under 
their  immediate  orders. 


Digitized  by  VjOOQIC 


266         REPORT   OF   THE   CHIEF  OF   ENGINEERS,  U.  S.  ARMY. 

1.  Tennessee  River. — a.  Above  Chattanooga^  Tennessee  {188  miles). — 
This  section  of  the  river  extends  firom  the  mouth  of  the  French  Broad 
Biver  to  Ohattanooga,  and  is  usually  navigable  during  the  ifinter  and 
spring  months.  Examinations  were  made  in  1830  and  1871.  The  ob- 
structions were  described  as  "low- water  obstructions,"  consisting  of 
reefs,  rock  or  gravel  bars,  and  snags,  etc.,  brought  down  by  freshets. 
The  depth  on  these  bars  varies  from  10  to  30  inches  at  a  low- water 
stage;  the  current  being  from  2^  to  6  miles  per  hour. 

The  original  project,  under  which  the  work  is  still  carried  on,  was  to 
blast  a  ^Imnnel  through  the  reefs,  reduce  the  gravel  and  sand  bars,  and 
to  deepen  the  water  on  the  bars  by  the  construction  of  wing  dams,  thus 
contracting  the  water  way  so  as  to  secure  a  safe,  navigable  channel,  3 
feet  in  depth  at  average  low  water. 

The  amount  expended  to  June  30, 1891,  including  outstanding  indebt- 
edness, was  $253,891.33,  which  expenditure  has  resulted  in  securing  a 
lengthened  season  of  navigation  for  steamboats  and  a  safer  channel  for 
the  passage  of  rafts  and  flatboats.  Of  the  forty-three  obstructions 
enumerate  in  1830,  channel  work  has  been  carried  on  to  the  extent  of 
improving  at  least  twenty-nine  of  them.  Owing  to  the  character  of  the 
banks  these  improvements  are  practically  permanent. 

At  White  Greek  Shoals  the  longitudinal  dam  was  lengthened  and 
two  spur  dams  built,  causing  the  removal  of  the  sand  bar  to  deep  water. 
The  comprehensive  survey  "from  Chattanooga,  Tenn.,  to  the  junction 
of  the  Holston  and  French  Broad  rivers ''  provided  for  by  act  of  Sep- 
tember 19,  1890,  was  begun  in  May,  1891,  under  the  local  charge  of 
First  Lieut.  John  Biddle,  Corps  of  Engineers,  and  was  carried  to  Con- 
cord, about  25  miles,  at  the  close  of  the  fiscal  year  1891. 

During  the  present  fiscal  year  this  survey  was  extended  to  Chattanooga, 
188.1  miles  from  the  initial  point.  The  field  work  was  finished  October 
.31, 1891.  The  preparation  of  maps  of  the  survey,  whereon  to  base  the 
required  estimates  and  project  for  improvement  are  well  advanced,  and 
report  will  he  rendered  as  soon  as  practicable. 

In  July  the  channel  at  Soddy  Shoals  was  carefully  examined  and 
preparations  made  for  drilling  and  blasting  the  rock  forming  the  dan- 
gerous reefs  of  this  obstruction .  Three  dams  were  also  repaired.  High 
water  and  frequent  rises  during  the  season  greatly  hindered  the 
progi'ess  of  the  work,  which  was  entirely  suspended  in  November. 
Engineer  property  pertaining  to  the  Tennessee  Eiver  and  the  upper 
tributaries  was  then  moved  to  Chattanooga  for  winter  moorings  as  a 
measure  of  economy  and  safety. 

Amount  expended  during  the  fiscal  year,  including  outstanding  in- 
debtedness, was  $17,821.80,  as  follows: 

General  improvement $7, 077. 03 

Survey  from  Chattanooga  to  j  unction  of  Holston  and  French  Broad  rivers .     10, 744. 77 

July  1, 1891,  balance  unexpended ' 19, 518. 70 

June  30, 1892,  amount  expended  during  fiscal  year 17, 675. 77 

July  1,  1892,  balance  unexpended 1,842.93 

July  1,1892,  outstanding  liabilities 146.08 

July  1,1892,  balance  available 1,696.90 

Amount  appropriated  by  act  approved  July  13,  lHi)2 26, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 696. 90 

(  Amount  (estimated)  required  for  completion  of  existing  project. ......     44, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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6,  Beloic  Bee  Tree  Shoals^  Alabama  [225  mi7e*«).— ^This  section  of  the 
river  is  generally  navigable  during  the  greater  part  of  the  year,  though 
several  obstructions  render  navigation  difficult  duiing.  the  low-water 
season. 

]N"o  instrumental  survey  haa  been  made  of  this  section  of  the  riv^r, 
nor  estimates  and  project  submitted  for  its  improvement,  and  it  is  very 
necessary  that  such  a  survey  be  made  to  obtain  data  whereon  to  base 
estimates  and  a  project  for  the  improvement  of  the  Lower  Tennessee. 
The  work  required  to  be  done  is  channel  excavation  and  construction 
of  wing  dams  to  widen,  straighten,  and  deepen  the  channel  at  the  prin- 
cipal obstructions. 

The  act  of  September  19, 1890,  appropriated  $25,000  for  the  preser- 
vation  of  Livingston  Point,  Kentucky,  which,  with  two  small  islands, 
forms  Paducah  Harbor,  at  the  mouth  of  the  river.  The  plan  of  improve- 
ment adopted  consisted  in  covering  the  bearing  slopes  of  the  banks 
with  a  revetment  of  stone  and  brush  and  the  construction  of  a  pile  and 
stone  dike  along  the  crest  of  the  weakest  part  of  the  point,  where  the 
Ohio  cuts  through  at  high  stages  of  the  river.  Contract  was  made  for 
building  a  part  of  the  dike,  including  necessary  shore  protection,  and 
work  was  begun  in  May,  1891. 

The  sum  of  $1,327.21,  including  outstanding  indebtedness,  had  been 
expended  in  dike  construction  at  the  close  of  the  fiscal  year  ending 
June  30, 1891. 

During  thc^  present  fiscal  year  the  work  of  dike  construction  and 
bank  protection  was  continued  under  contract  until  September  23, 
1891,  when  the  contract  was  terminated.  The  dike  on  the  Ohio  side 
was  built  for  a  distance  of  660  feet  across  the  washout  near,  the  ex- 
tremity of  the  point.  The  bank  protection  covers  a  length  of  2,330  feet, 
the  average  width  being  47  feet. 

The  amount  expended  during  the  fiscal  year  was  $21,797.34. 

Twenty-five  thousand  dollars  has  been  allotted  for  work  at  Living- 
ston Point  from  appropriation  of  July  13, 1892,  for  improving  Tenfies- 
see  River  below  Chattanooga,  making  an  available  amount  for  fiscal 
year  ending  June  30, 1893,  of  $27,035.70.  The  amount  (estimated)  re- 
quired for  completing  the  existing  project  is  $130,000. 

The  money  statement  is  included  in  that  for  improvement  of  Tennes- 
see River  below  Chattanooga,  page  275. 

(See  Appendix  B  B  1.) 

2.  Miawassee River ^  Tennessee. — This  stream  rises  in  the  Blue  Ridge,  in 
North  Carolina  and  Georgia.  It  flows  in  a  west-northwesterly  direc- 
tion, and  enters  the  Tennessee  River  about  36  miles  above  Chattanooga. 
On  examination  made  in  1874  the  channel  was  found  to  be  obstructed 
by  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees. 

The  present  project  consists  in  narrowing  the  waterway  at  the  shoal 
places  by  building  wing  dams  and  excavating  the  reef  and  gravel  bars 
and  removing  surface  obstructions,  so  as  to  secure  a  channel  40  feet 
wide  and  2  feet  deep  at  ordinary  low  water  from  Savannah  Ford  to  the 
mouth  of  the  river,  about  43  miles. 

The  amount  expended  to  June  30, 1891,  including  outstanding  indebt- 
ness,  was  $34,951.53,  and  has  resulted  in  a  partial  improvement  of  the 
river,  securing  an  increased  depth  in  channel  and  the  removal  of  sur- 
face obstructions  principally  below  Charleston. 

Channel  work  was  resumed  during  June,  1892,  at  Matthew  Shoals; 
65  overhanging  trees  were  cut  down,  high  water  preventing  work  in 
channel* 
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The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $425.29. 
Work  on  the  dams  will  be  begun  as  soon  as  practicable. 

July  ly  1891,  balance  unexpended $1^586.51 

JoAD  30, 1892,  amount  expended  during  fiscal  year 94. 24 

July  1, 1892,  balance  unexpended 1,492.27 

July  1, 1892,  outstanding  UabiUties 331.05 

July  1, 1892,  balance  available 1,161.22 

(See  Appendix  B  B  2.) 

3.  French  Broad  River^  Tennessee. — This  stream  rises  on  the  western 
slopes  of  the  Blue  Eidge,  in  I^orth  Carolina,  and  enters  the  State  of 
Tennessee  at  Paint  Eock,  and  after  a  course  of  121  miles  in  that  State 
joins  the  Holston  about  5  miles  above  Knoxville,  thus  forming  the 
Tennessee  River* 

By  examinations  made  in  1871  and  1875  the  river  was  found  to  be 
obstructed  by  rock  reefs,  sand  and  gravel  bars,  and  surface  obstruc- 
tions, such  as  bowlders,  snags,  and  overhanging  trees.  It  was  not 
deemed  practicable  to  improve  the  river  above  Leadvale,  but  from  this 
X>oint  to  the  mouth,  a  distance  of  about  90  miles,  it  is  projected  to  re- 
move all  surface  obstructions,  and  by  excavation  and  the  use  of  wing 
dams  to  secure  for  this  distance  a  channel  depth  of  2J  feet  at  ordinary 
low  water.  Above  the  mouth  of  Kolichucky,  Eiver  (Leadvale)  to  the 
boundary  line  of  Tennessee  and  Il^orth  Carolina  a  system  of  locks  and 
dams  is  the  only  feasible  improvement,  but  the  amount  of  commerce 
does  not  warrant  such  an  expenditure. 

The  amount  expended  to  June  30,  1891,  including  outstanding  in- 
debtedness, was  $41,301.11.  This  expenditure  has  resulted  in  the  im- 
provement of  ten  of  the  principal  obstructions  below  Dandridge,  by 
deepening  and  clearing  the  channel,  constructing  and  modifying  wing' 
dams,  and  revetting  the  banks  where  necessary.  At  Seven  Island 
Shoals  the  improvements  have  made  upstream  navigation  possible  at. 
lower  stages  of  the  river.  A  general  deepening  of  the  channel  from  6 
to  10  inches  has  been  obtained. 

During  the  present  fiscal  year  work  was  carried  on  at  Bryant  Shoals 
and  Hanging  Eock  Shoals.  At  Bryant  Shoals  the  old  dam  at  foot  ot 
McCroskey  Island  was  lengthened  50  feet,  and  two  new  dams  built  oat 
from  north  bank,  having  a  total  length  of  442  feet,  to  assist  in  reduc- 
ing the  gravel  bars  at  foot  of  the  island.  A  third  dam,  306  feet  lon^ 
was  built  across  the  chute  south  of  the  island,  closing  the  chute  ana 
thus  submerging  and  cutting  a  channel  through  the  bar  at  the  mouth 
of  Pigeon  Eiver.  At  Hanging  Eock  Shoals  the  channel  was  changed 
from  the  north*  to  the  south  side  of  Brabson  Island  without  causing 
detention  to  boats.  Eight  dams  were  built,  aggregating  a  length 
of  2,694  linear  feet;  a  retailing  dam,  with  two  spur  dams,  at  foot  of 
Brabson  Island;  one  dam,  an  extension  of  an  existing  fish-trap,  and 
two  new  dams  on  south  shore  of  island,  and  two  dams  from  head  of 
island  to  north  bank,  closing  the  old  channel.  The  work  has  proved 
effective,  but  is  not  completed,  additional  dams  being  required.  Opera- 
tions were  suspended  early  in  November,  the  available  funds  being 
exhausted. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $8,129.70. 
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July  1,  1891,  balance  unexpended $8, 145. 46 

June  30,  1892,  amount  expended  during  fiscal  year 7, 956. 07 

July  1,  1892,  balance  unexpended 189.39 

July  1,  1892,  outstanding  liabilities 173.63 

July  1,  1892,  balance  available 15.76 

Amount  appropriated  by  act  approved  July  13,  1892* 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1898 15, 015. 76 

C  Amonnt  (estimated)  required  for  completion  of  existing  project 88,  OQO.  00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      liarbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  3.) 

4.  Clinch  River^  Tennessee. — This  stream  rises  in  the  Cumberland 
Mountains  in  Virginia,  and  after  following  a  southwesterly  course  for 
about  400  miles,  empties  into  the  Tennessee  Biver  at  Kingston,  104 
miles  above  Chattanooga.  About  230  miles  of  the  river  flows  in  the 
State  of  Tennessee- 

An  examination  was  made  in  1875,  when  the  channel  obstructions 
were  found  to  be  rock  reefs,  sand  and  gravel  bars,  snags,  and  overhang- 
ing trees. 

The  present  project  provides  for  channel  excavation,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams,  so  as  to  secure  a 
safe  navigable  channel  of  2  feet  at  average  low  water  from  mou^th  of 
river  to  Clinton,  about  70  miles,  and  of  IJ  feet  from  Clinton  to  Haynes 
or  Walkers  Ferry,  about  75  miles. 

From  Haynes  to  the  Tennessee  State  line,  85  miles,  the  only  work 
practicable  is  to  remove  the  loose  rock,  and  reduce  the  rock  ledges, 
thus  to  assist  flatboat  navigation  during  '^  rain-tides." 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  was  $31,964.09,  and  has  resulted  in  securing  a  reduction 
of  the  rock  reefs,  the  removal  of  snags,  driffc,  etc.,  brought  down  by 
the  annual  floods,  and  the  construction  of  several  heavy  riprap  dams 
above  and  below  Haynes;  a  safe  channel  was  secured  at  stages  of  the 
water  from  2  to  3  feet  lower  than  before  the  improvements  were  begun. 
Special  advantages  have  been  gained  at  Cloud  Shoals,  Hibb  Shoals, 
Black  Shoals,  aud  Bletcher  Shoals.  Above  Haynes,  improvements 
were  made  at  Hunter  Shoals,  Sycamore  Shoals,  and  Hopson  Shoals. 

The  amount  expended  during  the  present  fiscal  year,  including  out- 
standing indebtedness,  was  $3,472.99,  which  was  used  principally  at 
Llewellyn  Shoals  and  Youngs  Island,  in  channel  excavation  and  con- 
struction of  riprap  dams.  Llewellyn  Shoals  are  now  reported  as  navi- 
gable at  a  stage  of  water  1  foot  or  1 J  feet  lower  than  before  operations 
were  begun  in  July  of  the  present  fiscal  year. 

Jnly  1,1891,  balance  unexpended $3,510.70 

June  90, 1892,  amount  expended  during  fiscal  year 3, 399. 15 

July  1,1892,  balance  unexpended 111.55 

July  1, 1892, outstanding  liabilities 73.84 

July  1, 1892,  balance  available . ; 37. 71 

Amonnt  appropriated  by  act  approved  July  13, 1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 037. 71 


*One  thousand  doUars  of  this  appropriation  is  to  be  used  in  removing  bar  in  Little 
Pigeon  River. 
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C  Amount  (estimated)  required  for  completion  of  existing  project tH,  000.  OO 

<  Submitted  in  compliance  with  requirementis  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 

5.  Cumberland  River,  Tennessee  wnd  Kentucky. — a.  Below  Nashville 
{191  miles). — An  examination  was  made  of  this  section  in  1871,  upon 
which  the  original  project  of  improvement  was  based.  The  project  was  . 
modified  in  1888  by  the  recommendation  of  a  Board  of  Engineers  to  im- 
prove navigation  at  the  mouth  of  the  river  by  the  construction  of  a  pile 
and  stone  dike,  for  which  Congress  made  provision  in  river  and  harbor 
act  of  September  19,  1890.  A  survey  was  made  of  the  Cumberland 
Eiver  below  Nashville  in  1889  *^to  ascertain  if  necessary  to  establish, 
locks  and  dams." 

In  1871  the  obstructions  were  found  to  be  of  the  same  general  char- 
acter throughout,  consisting  of  rock  reefs,  sand  and  gravel  bars, 
bowlders,  snags,  and  overhanging  trees,  and  other  surface  obstructions. 
The  project  comprises  the  deepening  of  the  channel  by  excavation  and 
the  use  of  wing  dams;  the  removing  of  snags  and  surface  obstmctions, 
and  the  modifying  of  the  channel  at  the  mouth  of  the  Cumberland,  fxom 
Smithland  to  the  deep  waters  of  the  Ohio,  by  the  construction  of  a  pile 
dike  with  crib  superstructure. 

The  total  amount  expended  to  June  30, 1891,  including  outstanding 
indebtedness,  was  $267,257.10,  and  this  expenditure  has  resiUted  in 
obtaining  an  increased  depth  at  low  water  at  some  of  the  worst  obstmc- 
tions, and  thereby  securing  a  lengthened  season  of  navigation,  and  from 
year  to  year  the  channel  was  cleared  of  snags  and  other  surface  ob- 
structions. 

During  the  present  fiscal  year,  from  July  until  December,  the  snag- 
boat  Weitzel  was  employed  in  clearing  the  river  below  Nashville,  re- 
moving a  large  number  of  snags,  sunken  logs,  and  overhanging  trees,, 
and  also  two  old  sunken  hulls,  reducing  rock  points,  sand  and  gravel 
bars  in  channel,  and  placing  buoys  on  dams  to  mark  their  location  at 
high-water  stages. 

From  August  to  December  the  work  of  dike  construction  was  con- 
tinued under  contract  at  mouth  of  the  river;  1,081  piles  were  driven, 
and  10,045.45  cubic  yards'of  stone,  and  1,(>36.89  cords  of  brush,  were 
placed  in  dike  and  as  shore  protection. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $21,435.69,  as  follows:  For  "  gc^neral  improvement," 
$7,413.80,  and  for  "  at  mouth  of  river,"  $14,021.89. 

July  1,  1891,  balance  nnexponded •. $38, 740, 99 

June  30,  1892,  amount  expended  during  fiscal  year 21, 278. 83 

July  1,  1892,  balance  unexpended 17,462.16 

July  1,  1892,  outstanding  liabilities $15fi.86 

July  1,  1892,  amount  covered  by  uncomplet^ed  contracts 5,370.91 

5, 527. 77 

July  1,  1892,  balance  available 11,934.39 

Amount  appropriated  by  act  approved  July  13,  1803 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 51, 934. 39 

(  Amount  (estimated)  required  for  completion  of  existing  project 153, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

h.  Above  Nashville. — From  NashvilU  to  head  of  Smith  Shoals  (337 
miles). — The  present  project  is  based  on  an  instrumental  survey  of  this 
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section  made  in  1883,  and  provides  for  the  complete  cjinalization  of  the 
river  from  Kashvilleto  head  of  Smith  Shoals,  by  the  construction  of  23 
locks  and  dams  below  Burnside,  and  7  locks  and  2  dams  at  Smith 
Shoals,  at  an  estimated  cost  of  $7,600,000;  of  this  amount  $775,000  has 
been  appropriated  and  the  amount  expended  to  June  30, 1891,  including 
oatstanding  indebtedness,  was  as  follows :  For  channel  work  $12,212.52, 
for  canal  work  $64,927.93;  total,  $77,140.46,  which  sum  was  applied  to 
purchases  of  sites  of  locks,  dams,  and  lockkeei>ers'  houses  at  Locks  Kos. 
1  and  2;  construction  of  lock-keex>er's  house,  building  coffer  dam  and 
excavating  pit  of  Lock  1,  and  payments  on  stone  for  masonry  of  lock  and 
abutment,  and  contingencies  pertaining  to  entire  work  under  contract; 
and  to  rebuilding  and  refitting  snag-boat  Weitzel,  clearing  the  channel 
of  snags,  reducing  rock  and  gravel  bars,  and  extending  and  repairing 
riprap  dams  to  maintain  the  improvements  already  secured. 

During  the  present  fiscal  year  the  channel  was  cleared  of  snags,  etc., 
below  the  mouth  of  Caney  Fork  River  by  the  snag  boat  Weitzel  and  the 
snagging  party  moving  down  the  Cumberland  Kiver  having  completed 
the  season's  oi)erations  on  the  Caney  Fork  River;  the  cost  of  this  work, 
$1,547.66,  was  paid  for  from  the  appropriation  of  August  2, 1882,  for  im- 
proving Cumberland  River  above  mouth  of  the  JeUico,  Kentucky,  and 
made  avaOable  for  this  purpose  by  act  of  September  19, 1890.  At  the 
close  of  the  year  a  steam-derrick  boat  and  quarter  boat  were  fitted  up  for 
snagging  and  repairing  dams  of  the  upper  Cumberland ;  work  was  begun 
at  OrchM^  Landing,  250  miles  above  Nashville  on  June  18,  and  on  June 
30  reached  Neely  Shoals,  having  worked  over  a  reach  of  24  nules  of 
river.  Operations  in  channel  will  be  continued  down  stream.  Exami- 
nations were  made  in  June  of  the  obstructions  at  Salt  Lick  Island, 
HoUiman  Island,  and  Bartlett  Shoals,  the  channel  being  badly  ob- 
structed at  those  points. 

Four  contracts  were  in  force  during  the  fiscal  year,  and  operations 
were  continued  upon  Locks  Nos.  1  and  2  and  abutment  of  Dam  1  during 
the  first  half  of  the  year,  and  the  following  work  was  done  at  Lock  1 : 
One  thousand  four  hundred  and  twenty-seven  cubic  yards  of  earth  and 
2,030  cubic  yards  of  rock  were  excavated,  and  4,447  cubic  yards  of 
masonry  laid;  at  abutment,  Dam  1,  5,093  cubic  yards  of  earth  and  10 
cubic  yards  of  rock  excavated  and  407  cubic  yards  of  masonry  laid; 
at  Lock  2. 11,949  cubic  yards  of  earth  and  616  cubic  yards  of  rock  exca- 
vated. Continued  high  water  caused  a  total  suspension  of  operations 
from  December  until  the  middle  of  June,  when  the  work  of  excavation 
was  renewed  at  abutment  of  Dam  1. 

The  total  amount  expended  during  the  present  fiscal  year,  including 
outstanding  indebtedness,  was  $66,357.86. 

Actual  operations  having  established  the  fact  that  solid  rock  can  not 
be  found  for  the  foundation  of  Lock  No.  2  at  anything  like  the  depths 
sx>ecified  in  the  contract,  and  that  the  character  of  the  site  at  the  depths 
so  specified  is  altogether  too  insecure  for  the  masonry  of  the  lock,  the  , 
contract  of  February  24,  1891,  with  Messrs.  Rich  and  Holmes,  for 
building  Lock  No.  2,  will  be  terminated,  in  accordance  with  its'  provis- 
ions for  such  termination.  At  the  close  of  the  fiscal  year  this  matter  was 
in  process  of  adjustment. 

The  intent  of  the  proposed  system  of  locks  and  dams  being  to  reach 
the  coal  fields  and  to  develop  the  coal  trade  of  the  Upper  Cumberland, 
and  to  provide  a  safe  and  uninterrupted  channel  for  the  same,  the 
engineer  officer  in  charge  recommended  that  operations  be  begun  at 
Smith  Shoals,  in  accordance  with  the  legislation  of  the  act  of  Congress 
of  September  19, 1890,  appropriating  money  for  wot kat  that  obstruction, 
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thereby  to  connect  the  coal  region  with  the  Cumberland  at  the  present 
head  of  navigation  at  Bumside^  Ky.,  as  soon  as  practicable.  This  rec- 
ommendation was  approved,  and  the  preliminaiy  arrangements  are  now 
in  progress  for  organizing  the  necessary  survey  party  to  examine  tiie 
shoals,  and  take  observations  to  determine  the  volume  and  velocity  of  the 
currents,  and  steps  will  be  taken  as  soon  as  practicable  to  select  sites  and 
acquire  title  to  the  necessary  lands,  etc.  Li  order  to  maintain  an  open 
river  the  lower  dams  of  the  series  wiU  not  be  constructed  until  they  are 
required  as  aids  to  navigation,  which  will  not  be  until  a  large  number  of 
the  lower  locks  are  built,  provision  being  made  for  clearing  the  river  of 
surface  obstructions  from  year  to  year  and  maintaining  the  improve- 
ments already  secured  at  several  localities. 

Jiily  1, 1891,  balance  nnexponded $448,318.60 

Jime  30, 1892,  amount  expended  during  fiscal  year 64, 901. 49 

July  1, 1892,  balance  unexpended 383,417.11 

July  1,1892,  outside  liabilities 1,456.37 

July  1, 1892,  amount  covered  by  uncompleted  contracts  . . .    220, 882. 53 

222, 338. 90 

July  1,1892,  balance  available 161,078.21 

Amount  appropriated  by  act  approved  July  13,  1892 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 411, 078. 21 

(  Amount  (estimated)  required  for  completion  of  existing  project 6,  725, 000. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

c.  Above  mouth  of  the  JellicOj  Kent^icJcy. — Under  the  provisions  of 
the  act  of  September  19,  1890,  $4,922.02  of  the  $5,000  appropriated  by 
act  of  August  2, 1882,  has  been  expended  in  the  removal  of  snags  and 
sand  bars  in  the  Cumberland  River  above  Nashville,  of  which  sum 
$1,647.56  was  expended  during  the  present  fiscal  year. 

July  1. 1891,  balance  unexpended $1, 625. 54 

June  30, 1892,  amount  expended  during  fiscal  year 1, 547. 56 

July  1, 1892,  balance  unexpended 77. 98 

(See  Appendix  B  B  5.) 

6.  Caney  Fork  River,  Tennessee. — This  stream,  after  a  course  of  about 
200  miles  wholly  in  the  Stjite  of  Tennessee,  empties  into  the  Cumber- 
land River  at  Carthage,  Tenn.,  about  116  miles  above  Nashville,  Tenn. 
It  is  the  largest  and  one  of  the  important  tributaries  of  the  Cumber- 
land Eiver. 

An  examination  was  made  in  1879  as  high  up  aa  Sligo  Ford,  about  72 
miles,  and  in  1886  it  was  extended  20  miles  farther  to  Frank  Ferry,  the 
head  of  navigation.  The  principal  difliculties  were  found  to  be  rock 
reefs,  gravel,  and  sand  bars,  a  crooked,  shallow  channel,  greatly  im- 
peded by  aurfacje  obstructions. 

The  present  project  is  to  improve  the  river  below  Frank  Ferry,  92 
miles,  by  removing  drift  and  other  surface  obstructions,  and  in  build- 
ing the  wing  dams  and  training  walls  necessary  to  insure  safe  naviga- 
tion for  small  steamboats  and  flatboats  duiing  the  boating  season, 
usually  about  five  months  in  duration,  from  February  to  July. 

The  amount  expended  to  June  30,  1891,  including  outstanding  in- 
debtedness, was  123,353.49,  which  was  used  in  removing  surface  ob- 
structions, in  reducing  sand  and  gravel  bars,  and  in  repairing  and 
building  dams,  and  has  resulted  in  a  greatly  improved  channel  at  the 
3-foot  stage  above  low  water  from  Frank  Ferry  to  IViine  Lick  Shoals^ 
about  32  miles. 
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\^ork  in  the. channel  was  in  progress  at  the  close  of  the  last  fiscal 
year  and  was  continued  until  August  15, 181)1,  when  active  operations 
were  suspended,  the  appropriation  being  nearly  exhausted.  The  work 
cousisted  of  clearing  the  channel  of  surface  obstructions  frofri  Mine 
Xiick  Island  to  mouth  of  the  river,  about  GO  miles.  Thirty  cubic  yards 
of  rock  and  227  snags  were  taken  out  and  5,969  overhanging  trees 
-were  removed  or  deadened.  Amount  expended  during  the  fiscal  year, 
including  outstanding  indebtedness,  was  $2,501.86. 

July  1, 1891,  balance  unexpended $2, 535. 21 

June  30, 18S©,  amount  expended  during  fiscal  year 2, 481. 86 

July  1, 1892,  balance  nuexpended 1 / 53. 38 

July  1, 1892,  OAtstanding  liabUities 20.00 

Jidy  1, 1892,  balance  av^lable 33.38 

L  Amonnt  (estimated)  required  for  completion  of  existing  project. ......     20, 228. 00 

2  Submitted  in  compliance  with  reciuiremcnts  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

•  (See  Appendix  B  B  6.) 

7.  South  Fork  of  Cumberland  River ^  Kentticky. — This  stream  is  a  trib- 
utary of  the  Cumberland  Eiver,  which  it  enters  at  Burnside,  Ky.,  and 
about  325  miles  above  Nashville. 

An  examination  was  made  in  1880.  Its  upper  waters  were  found  to 
be  so  greatly  obstructed  by  immense  sandstone  bowlders  as  to  reudcr 
improvement  impracticable.  The  lower  river  from  Devils  Jumps  to 
mouth,  a  distance  of  about  44  miles,  was  considered  worthy  of  im- 
provement, and  the  project  adopted  sought  to  obtain  a  safe  channel 
for  flatboats  and  raits  at  a  3-foot  stage  above  low  water  by  cleiiring 
the  channel  of  surface  obstructions  and  by  the  construction  of  wing 
dams,  to  deepen  the  water  on  the  sand  and  gravel  bars  below  the  Dev- 
ils Jumps. 

The  amount  expended  to  June  30, 1891,  including  outstanding  in- 
debtedness, was  $11,968.94,  the  expenditure  of  which  resulted  in  obtain- 
ing safe  navigation  for  rafts  and  flatboats  for  a  distance  of  about  16 
miles  from  its  mouth.  Work  in.channel  was  suspended  in  S(^ptember, 
1887.  There  were  no  disbursements  made  diy-ing  the  fiscal  year  ending 
June  30, 1892. 

July  1,  1891,  balance  unexpended $41. 03 

Jaly  1,  1892,  balance  unexpended 41 .  03 

July  1,  1892,  outstanding  lia])ilitie8 0. 97 

Jnly  1,1892,  balance  arailable 31.06 

C  Amonnt  (estimated)  required  for  completion  of  existing  ]>r()joct 50, 803. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barber  acta  of  1866  and  1867. 

(See  Appendix  BB.7.)  ^ 


NESSEE,  AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 

Officer  in  charge,  Capt.  George  W.  Goetbals,  Corps  of  Engineers; 
Division  Engineer,  Ool.  0.  B.  Comstock,  Corps  of  Engineers. 

1.  Tennessee  River  hettoeen  Chattanooga^  Tennessee^  and  foot  of  Bee 
Tree  Shoals^  Alabama,— ^The  original  condition  of  the  river  from  Chat- 
tanooga to  Browns  Ferry,  when  examined  in  1867  and  subsequently, 
was  found  to  be  obstructetl  by  rock  reefs,  bars,  bowlders,  and  pro- 
BNa  92 18 


Digitized  by 


Google 


274         REPORT  OP  THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

jectiQg  rocky  points,  permitting  navigation  J&om  six  to  nine  months  in 
the  year.  From  Browns  Ferry  to  Florence  it  was  not  navigable  except 
at  Tinnsually  high- water  stages  because  of  the  Mascle  Shoals  obstruc- 
tions. '  From  Florence  to  Riverton,  Colbert  and  Bee  Tree  Shoals  limited 
navigation  to  about  six  months  in  the  year. 

The  present  project  consists  in: 

a.  Removing  obstructions  by  blasting  and  dredging  in  "The  Suck^ 
and  at  Bridgeport  and  Guntersville,  Ala, 

6.  Building  a  canal  14.6  miles  long,  70  to  120  feet  wide,  and  6  feet 
deep  around  the  Big  Muscle  Shoals,  having  9  locks,  each  60  by  300  feet, 
and  an  aqueduct  over  Shoal  Creek  900  feet  long  and  60  feet  wide;  con- 
structing a  canal  1.5  miles  long  with  2  locks  around  Elk  Biver  Shoals. 

0.  Blasting  a  channel  through  bed  rock  and  building  Wing  dams  at 
Little  Muscle  Shoals;  as  modified  in  1890,  the  project  contemplates  the 
building  of  a  canal  along  the  south  bank,  3  miles  long,  with  two  locks. 

d.  Constructing  a  canal  7.8  miles  long,  150  feet  w^ide  and  7  feet  deep, 
around  Colbert  and  Bee  Tree  Shoals,  with  2  locks  with  lifts  of  12  and 
13  feet,  respectively,  near  lower  end  and  guard  lock  at  the  head;  size 
of  locks,  80  by  350  feet. 

The  total  amount  expended  to  June  30, 1891,  including  outstanding 
liabilities,  was  $3,357,539.34,  and  resulted  in  the  improvement  of  the 
river  as  follows: 

Navigation  was  made  easier  through  the  "Suck^'  and  "Pan''  by  re- 
moval of  bowlders,  detached  rock,  overhanging  trees,  and  projecting 
rocky  points.  Survey  of  "Snck''  begun.  At  Elk  Eiver  Shoals  and 
Big  Muscle  Shoals  the  locks,  gates,  v^ves,  and  machinery  for  properly- 
operating  'them  were  completed,  the  aqueduct  and  permanent  stone 
dams  finished,  and  the  canal  opened  to  navigation.  At  Little  Muscle 
Shoals  the  channel  was  excavated  and  the  wing  dams  built  as  originally 
projected.  At  Colbert  and  Bee  Tree  Shoals,  channel  excavation  and 
building  stone  dams  to  contract  water  way  have  resulted  in  increased 
depth;  survey  for  location  of  proposed  lateral  canal  begun. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
liabilities,  was  $194,562.93,  for  which  the  following  work  was  done: 

At  the  "  8uck?^ — The  survey,  covering  a  distance  of  32  miles,  was  com- 
pleted. The  necessary  plant  was  procured,  the  channel  below  Tumbling 
Shoals  straightened,  and  the  cross  section  of  the  river  from  head  ol 
Tumbling  Shoals  to  the  head  of  the  "  Suck"  was  increased  by  removal 
of  bowlders  and  trees  along  the  banks  up  to  high-water  mark.  A  con- 
tract was  made  for  excavating  a  channel  through  Guntersville  Reef. 

At  Elk  River  Shoals. — The  completion  of  the  drift  sluice  in  the  longi- 
tudinal dam,  operated  by  the  Parker  automatic  g^ate.  Six  hundred  and 
fifty  feet  of  the  longitudinal  dam  that  remained  incomplete  was  finished 
up  to  grade.  Below  Lock  B  the  channel  was  deepened  and  widened 
by  dredging  and  blaating.  The  excavation  through  Nance  Beef  was 
completed.    Lock-keepers'  houses  were  built  at  Locks  A  and  B. 

At  Big  Mmcle  Shoals. — Lock-keepers'  houses  were  built  at  Locks  2. 
3,  4,  5,  G,  and  9,  and  assistant  lock-keepers'  houses  were  erected  at 
Locks  3,  6,  and  9.  A  house  for  the  storage  of  property  was  built  at 
Lock  6.  About  5  miles  of  the  railway  along  the  towpath  was  rebuilt, 
completing  the  reconstruction  of  the  track:  all  the  bridges  along  the 
line  were  strengthened  by  lateral  bracing.  Blue  Water  bridge  remod- 
eled, and  a  new  bridge  put  up  across  Shoal  Creek.  Stone  was  quarried 
and  crusluMl  at  Lock  4  quarry,  and  the  product  used  for  ballasting 
railway  and  paving  inner  slope  of  embankment;  4.3  miles  was  thus 
paved.    Eleven  thousand  five  hundred  and  forty-niiie  linear  feet  of 
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drainage  ditches  was  opened  to  empty  sloughs  in  the  bottoms.  A 
Bucyrus  dredge  was  completed  under  contract  and  is  in  6peration.  A 
ligh^lraffc  towboat  was  built.  Land  for  lock-keepers'  houses  was  pur- 
chased at  Locks  5  and  9;  and  20  acres  damaged  by  overflow  from  the 
canal  at  the  mouth  of  Second  Creek  were  bought.  • 

At  Colbert  and  Bee  Tree  Shoals. — Tlie  survey  for  location  of  the  pro- 
posed lateral  canal  completed  and  maps  platted.  Center  line  perma- 
nently marked  by  stone  monuments.  Negotiations  were  made  for  the 
purchase  of  309  acres  of  land  required  for  the  improvement.  The  lower 
lock  was  staked  off  and  test  pits  sunk  to  rock  under  the  gate  abutments. 

The  money  statement  for  this  work  is  consolidated  with  that  for  Ten- 
nessee Ki ver  below  Bee  Tree  Shoals,  page  267,  so  as  to  embrace  the  entire 
reach  of  the  river  below  Chattanooga,  as  follows : 

Tennessee  River  below  Chattanooga. 

Jnly  1,  1891,  balance  unexpended : $349, 885. 56 

June  30,  1892,  amonnt  expended  during  fiscal  year 196, 495. 95 

July  1, 1892,  balance  unexpended 153, 389. 61 

July  1, 1892,  outetanding  liabilities $19, 8ftl .  32 

July  1, 1892,  amount  covered  by  uncompleted  contracts 2, 800. 00 

•  22, 664. 32 

July  1,1892,  balance  available 130,725.29 

Amount  appropriated  by  act  approved  July  13,  1892 600, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 630, 725. 29 

i  Amount  (estimated)  required  for  completion  of  existing  project 5, 837, 939. 81 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api>endix  C  C 1.) 

J2.  Operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River. — The 
canal,  opened  November  10, 1890,  has  been  in  constant  use.  The  num- 
ber of  steamboats,  barges,  and  miscellaneous  craft,  exclusive  of  Gov- 
ernment boats  engaged  on  the  work,  that  passed  through  during  the 
fiscal  year  was  132. 

Two  serious  breaks  occurred  during  the  year,  one  at  the  west  abut- 
ment of  Six-Mile  Dam,  and  one  at  the  northeast  abutment  of  the  aque- 
duct; both  were  promptly  repaired.  Two  balanced  valves  were  put  in 
filling  culverts  of  Lock  6,  and  a  counterbalanced  slide  valve  in  Lock  7 ; 
these  were  to  replace  worn-out  slide  valves.  Twenty-eight  thousand 
one  hundred  and  sixty  cubic  yards  of  sediment  was  removed  from  the 
canal. 

The  total  expenses  incurred  during  the  year  were  $40,232.90.  Esti- 
mated expenses  for  1892-'93,  $60,000. 

(See  Appendix  C  0  2.) 

IMPROVEMENT    OF    OHIO,  MONONGAHELA,  CHEAT,  ALLEGHENY,  AND 

MUSKINGUM  BrVEBS. 

Officers  in  charge,  Lieut.  Col.  Wm.  E.  Merrill,  Corps  of  Engineers, 
to  December  14, 1891,-  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  from 
December  15, 1891,  to  February  1, 1892,  and  Maj.  Amos  Stickney,  Corps 
of  Engineers,  since  February  1,  1892,  with  Lieut.  Cassius  E.  Gillette, 
Corps  of  Engineers,  under  their  immediate  orders  to  April  20,  1892. 

1.  Ohio  River. — ^The  original  condition  of  the  navigable  channel  of 
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the  Ohio  Riyey  was,  that  navigation  was  almost  entirely  suspended 
during  low  water  by  snags,  ripples,  rocks,  sand  and  gravel  bars,  and 
other  obstructions.  • 

The  ori^nally  adopted  project  for  improving  the  navigation  of  the 
Ohio  River  was  the  Removal  of  snags,  wrecks,  and  other  obstructions, 
and  the  construction  of  low  dams  ana  dikes  at  islands  and  sand  bars, 
to  conllne  the  current  to  a  smaller  cross  section.  A  snag  boat  and  two 
dredges,  all  of  them  having  iron  hulls,  and  owned  by  the  United  States, 
find  constant  employment  in  taking  out  snags  and  wrecks  and  in  dredg- 
ing away  gravel  and  rock  bars  that  can  not  otherwise  be  removed. 

An  additional  project  for  the  radical  improvement  of  the  river  by 
movable  dams  has  been  begun  by  the  construction  of  one  movable  dam 
at  Davis  Island,  5  miles  below  Pittsburg,  Pa.  The  construction  of  an- 
other, which  will  be  number  six  in  the  series,  has  been  commenced  near 
Beaver,  Pa.,  29J  miles  below  Pittsburg. 

Four  million  eight  hundred  and  twenty-two  thousand  nine  hundred 
and  sixty-two  dollars  and  thirty-six  cents  has  been  expended  on  the 
improvement  of  the  Ohio  River  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1891. 

The  condition  of  the  navigable  channel  of  the  Ohio  River  has  been 
greatly  improved,  as  is  shown  by  increased  traffic,  greater  length  of 
time  of  uninterrupted  navigation,  etc.,  but  so  much  depends  on  the  stage 
of  water  that  it  is  imjwssible  to  give  the  resultsintheway  of  increased 
depth  and  advantages  derived  from  amount  expended  during  the  last 
fiscal  year. 

The  following  is  a  summary  of  the  work  done  during  the  fiscal  year: 

Dam  between  Davis  and  Neville  islands, — ^Repairs  to  this  dam  were 
completed  August  16, 1891. 

Dam  at  head  of  Marietta  Island. — ^Repairs  to  this  dam  were  completed 
October  21, 1891. 

.  Dike  at  foot  of  Marietta  Island. — ^This  dike  was  completed  October  23^ 
1891. 

Dam  at  hea^  of  Blennerhassettlsla^nd. — ^This  dam  was  completed  De- 
cember 28, 1891. 

Dike  at  Eight-mile  Island. — This  dike  was  completed  November  19, 
1891. 

Dike  at  Cullum. — This  dike  was  completed  December  9, 1891. 

Dike  at  lower  bar  at  Rising  Sun. — This  dike  was  completed  ]!f  ovember 
26, 1891. 

Dike  at  Madison. — The  dike  is  completed,  except  a  small  amount  of 
paving,  which  could  have  been  done  in  two  weeks  hiid  tlie  water  i)er- 
mitted.    It  will  probably  be  finished  early  in  the  season. 

Dike  at  Flint  Island. — This  dike  was  completed  November  26,  1891. 

Dike  at  middle  of  Grand  Chain. — Work  was  continued  whenever  the 
water  would  permit.    The  dike  is  not  yet  finished. 

Roek  bar  at  mouth  of  Licking  River. — The  contractor  having  aban- 
doned his  contract,  the  work  was  undertaken  by  the  United  States. 
Operations  commenced  June  5, 1891,  and  all  work  projected  for  the 
season  was  completed  by  November  16, 1891. 

Ice  pier  at  Kerr  Run. — Was  not  completed,  owhig  to  high  water. 

Ice  pier  at  Portsmouth. — This  ice  pier  was  completed  December  4, 
1891. 

Ice  pier  at  Ripley. — This  ice  pier  was  completed  October  31,  1891. 

Great  Miami  embankment — Ext-eusion  of  this  embankment  to  its 
junction  with  the  Cleveland,  Cincinnati,  Chicago  and  St.  Ixmis  Rail- 
road has  been  completed  so  far  as  fiinds  available  would  permit. 
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EmhanJcment  at  IShawneetown, — Riprappiug  and  paving  of  leVee,  for 
its  protection,  was  completed  April  5,  1892. 

Big  Hocking  River. — The  work  of  imi)roving  navigation  on  this  stream 
is  paid  for  out  of  the  appropriation  for  the  improvement  of  the  Ohio 
Biver,  and  it  therefore  appears  under  that  heading.  The  object  to  be 
attained  is  to  permit  the  Ohio  River  steamboats  to  ascend  to  Ooolville, 
5  miles  above  the  mouth,  during  high  and  medium  stages  of  the  Ohio, 
taking  advantage  of  the  back  water.  The  work  was  completed  Sep- 
tember 1, 1891. 

Operations  of  United  States  dredges, — ^The  dredges^  after  undergoing 
tbe  usual  spring  repairs  at  Pittsburg,  started  down  the  river  July  2, 
working  Vherever  it  was  necessary  until  December  20,  when  they  were 
put  in  winter  quarters.  During  the  five  months  they  removed  from  the 
river  between  Pittsburg  and  Louisville  6  wrecks  of  river  craft,  171  piles, 
24  snags,  23,232  cubic  yards  of  loose  rock  and  pudding  stones,  and 
81,564.3  cubic  yards  of  gravel. 

Removal  of  rock  and  other  obstructions. — In  October  a  small  party  was 
put  to  work  removing  dangerous  obstructions  from  the  channel  between 
Pittsburg,  Pa.,  and  SteubenvUle,  Ohio.  During  the  short  time  the 
water  permitted  them  to  work  they  removed  332  cubic  yards  of  rock, 
the  wreck  of  a  coal  boat,  and  some  snags. 

^Encroachments. — Information  has  been  received  at  various  times  that 
X>arties  along  the  Olw  River  were  dumping  material  into  the  river  or 
over  its  banks.  InV^tigations  have  been  made,  and  wherever  the  par- 
ties have  persisted  in  violating  the  law  the  matter  has  been  reported  to 
the  United  States  district  attorney  for  his  action. 

July  1, 1891,  balance  unexpended $817, 057. 10 

Sale  of  property * 243.71 

317,300.81 
Jane  30, 1892.  amonut  expended  during  fiscal  year 259, 114. 37 

July  1, 1892, balance  unexpended 58,186.44 

July  1, 1892,  outstanding  liabilities $8,159.99 

July  1, 1892,  amount  covered  by  uncompleted  coutrjicte 16, 331. 13 

24,491.12 

July  1, 1892,  balance  available 33,695.32 

Amount  appropriated  by  act  approved  July  13, 1892 360, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 393, 695. 32 

(See  Appendix  D  D 1.) 

2.  Operating  snag  boats  on  Ohio  River. — During  1891  extensive  repairs 
and  betterments  were  made  on  the  snag  boat  JEJ.  A.  Woodruff.  She 
worked  from  September  8  to  November  22,  removing  473  snags,  11 
rocks,  1  mass  of  padding  stones,  3  large  pieces  of  iron  (wreckage  of 
the  Chesapeake  and  Ohio  Railroad  Bridge),  and  wrecks  of  9  steam- 
boats, 24  coal  boats,  flats,  and  barges,  1  brick  boat,  1  model  barge, 
and  one  ferry-boat  hull.    The  total  distance  traveled  was  1,396  miles. 

(See  Appendix  D  D  2.) 

3.  Operating  and  care  of  Davis  Island  Danij  Ohio  River ^  near  Pittsburg^ 
Pennsylvania. — This  dam  was  built  to  test  the  adaptability  of  the  sys- 
tem of  movable  dams  to  the  peculiar  condition  of  the  \  >hio  Riv^r  and 
to  the  special  character  of  the  commerce  that  navigates  it.  It  was  in- 
tended to  be  the  first  step  in  the  radical  improvement  of  the  Ohio 
Biver,  designed  to  give  a  minimum  depth  of  6  feet  at  all  times,  except 
when  ice  was  running.    Incidentally  this  dam  has  been  of  great  value 
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to  the  city  of  tittsbnrgf  by  securing  an  ample  depth  of  water  in  its 
harbor  throughout  the  low- water  season.  It  has  also  been  of  immense 
benefit  to  the  coal  trade  by  enabling  them  to  bring  loade<l  boats  out 
of  the  Monongahelah  Eiver  at  any  time.  The  natural  harbor  room  of 
Pittsburg  is  very  limiUfed  and  before  the  Davis  Island  Dam  was  built 
the  great  bulk  of  coal  barges  were  held  in  the  Monorigahela.  In  short 
rises  the  amount  of  coal  that  could  be  shipped  south  was  absolutely 
limited  by  the  number  of  barges  that  could  be  locked  through  the 
lowest,  dam  in  the  Monongahela  during  the  passage  of  the  rise. 
Under  present  conditions  this  limit  no  longer  exists,  and  all  coal  can 
now  be  shipped  for  which  towboats  are  available. 

During  the  fiscal  year  the  lock  and  dam  have  been  operated  success- 
fiilly  without  the  least  interference  with  navigation.  The  dam  has  been 
raised  and  lowered  four  times  and  has  been  up  116  days  during  the 
fiscal  year. 

(See  Appendix  D  D  3.) 

4.  Movable  dam  in  Ohio  River  below  mouth  of  Beaver  River ^  Pennsyl- 
vania.— The  first  appropriation  for  this  work  was  made  September  19, 
1890,  $250,000. 

The  land  necessary  for  the  site  of  this  dam,  on  both  sides  of  the  river, 
has  been  acquired,  drawings  have  been  prepared,  a  project  for  the  sea- 
son's work  has  been  submitted  and  approved,  and  the  preparatory  work 
for  construction  of  the  lock  begun.  ^■ 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1891,  was  $1,381.23. 

July  1, 1891,  balance  unexpended $248,618.77 

June  30,  1892,  amount  ex  .lended^during  fiscal  year , 5, 364. 01 

July  1,  1892,  balance  unexpended 243,254.76 

Jnly  1,  1892,  outstanding  liabilitioa 123.92 

July  1,  1892,  balance  available 243,130.84 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 343, 130. 84 

(  Amount  (estimated)  required  for  completion  of  existing  project 550, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1806  and  1867. 

(See  Appendix  D  D  4.) 

5,  Manongahela  Riv£r,  West  Virginia  and  Pennsylvania, — The  seven 
lower  locks  and  dams  on  the  Monongahela  Eiver  belong  to  the  Monon- 
gahela ]!f avigation  Company,  and  they  create  slack  water  from  Pitts- 
burg to  Dunkard  Creek,  a  distance  of  88  miles.  Locks  and  Dams  Nos. 
8  and  9,  belonging  to  the  United  States,  continue  this  slack  water  to 
Morgantown,  W.  Va.,  a  further  distance  of  14  miles,  the  distance  fSrom 
Pittsburg  to  Morgantown  being  102  miles. 

The  original  condition  of  the  river  from  the  head  of  slack  water  of 
Monongahela  Navigation  Company  to  Morgantown  was,  that  it  was  ab- 
solutely unfitted  for  navigation.  In  1871  a  very  light  boat,  drawing 
but  12  inches  of  water,  was  built  for  the  express  purpose  of  tunning  to 
Morgantown.  She  only  succeeded,  however,  in  making  five  trix>8  in  the 
year. 

The  originally  adopted  prgject  for  the  improvement  of  this  river  was 
the  construction  of  two  locks  and  dams  to  continue  slack  water  to  Mor- 
gantown, W.  Va.  The  amount  expended  thereon  up  to  the  close  of  the 
iiscal  year  ending  June  30,  1891,  was  $430,098.34. 
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The  improveineiit  was  completed  in  1889.  A  few  minor  repairs  and 
betterments  have  been  made  daring  the  fiscal  year  ending  Jane  30, 
1892.  As  the  cost  of  operating  these  locks  and  dams  is  a  charge  against 
the  indefinite  appropriation  tor  ^^  operating  and  care  of  canals  and 
other  works  of  navigation, "  reference  is  made  to  the  report  ander  that 
heading  for  farther  particulars. 

Jnly  1, 1S91,  balance  nnexpended $801.66 

Jane  30, 18S^,  amount  expended  during  fiscal  year. : 443. 18 

July  1, 1892,  balance  unexpended 358.48 

Amount  appropriated  b>  act  approved  July  13,  1892,  for  beginning  work 

on  Lock  and  Dam  No.  10 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 25, 358. 48 

(See  Appendix  I)  D  6.) 

6.  Operating  and  care  of  Locks  and  Dams  Nos,  8  and  9^  Monongahela 
Mirer. — These  locks  and  dams  have  been  saccessfuUy  operated  through- 
out the  year,  and,  while  some  minor  repairs  have  been  made  to  the 
dams  and  operating  machinery  of  the  locks,  no  stoppage  to  navigation 
was  caused  thereby. 

(See  Appendix  D  D  6.) 

7.  Furchase  of  Lock  and  Dam  No.  7,  Monongahela  Hiver, — ^The  case  of 
the  United  States  vs.  The  Monongahela  Navigation  Company,  for  the  con  - 
denmatioii  of  this  sfi'ucture,  was  heard  in  the  circuit  court  or  the  United 
States  for  the  western  district  of  Pennsylvania,  in  November,  1890,  and 
the  value  of  the  work  was  fixed  by  the  couit  at  8209,000.  The  Naviga- 
tion Company  took  an  appeal  to  the  Supreme  Court  of  the  United  States, 
where  the  matter  is  still  pending. 

Jnly  1,  1891,  balance  unexpended $161,835.45 

July  1,  1892,  balance  unexpended , 161,835.45 

(See  Appendix  D  D  7.) 

8.  Purchase  of  Lock  and  Dam  No.  6,  Monongahela  River. — ^Under  the 
act  of  CoDgiess  no  steps  can  be  taken  towards  the  condemnation  of 
this  lock  and  dam  until  the  United  States  has  acquired  title  to  Lock 
and  Dam  No.  7. 

July  1 ,  1891,  balance  unexpended $167, 000. 00 

July  1, 1892,  balance  unexpended 167,000.00 

(See  Appiendix  I)  D  8.) 

9.  Cheat  Miverj  West  Virginia. — ^The  channel  of  this  river  was  origi- 
nally filled  with  rock  obstructions,  which  interfered  with  the  free  pas- 
sage of  drifting  logs,  thereby  making  the  transportation  of  timber  from 
the  vast  foreste  at  the  head  waters  of  this  river  to  the  markets  along 
the  Monongahela  and  Ohio  rivers  very  hazardous. 

The  originally  adopted  project  for  the  improvement  of  the  river  was 
the  removal  of  rock  obstructions  that  interfered  with  the  free  passage 
of  logs  on  a  6  or  8  foot  stage  of  water  for  a  distance  of  30  miles  from 
Bowlesburg  to  Beaver  Hole.  This  project  was  modified  at  the  request 
of  those  interested  in  the  improvement,  and  a  low- water  channel  was 
made  from  Eowlesburg,  8  miles  down  the  river,  in  which  logs  can  be 
floated  on  a  rise  of  from  2  to  3  feet.  The  amount  expended  on  the 
project  up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  was 
^,108.15.  At  this  time  the  work  was  progressing  and  continued  until 
January  9, 1892,  when  this  appropriation  was  exhausted.  The  river 
is  now  in  fair  condition  as  fiur  down  as  Green  Island,  20^  miles  below 
Bowlesburg. 
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July  1,  ]8fll,l)aiauce  unexpended • T. $7,891.85 

June  30, 1892,  amount  expended  during  tiseal  year .^. 7, 884.  ^ 

July  1, 1892,  balance  unexpended 7. 50 

(See  Appendix  I)  D  9.) 

10.  Allegheny  Eiver,  Pennsylvania. — The  original  condition  of  the 
Allegheny  Eiver  as  to  depth,  width,  and  navigability,  can  not  be  stated 
iu^  definite  figures,  as  there  is  no  defined  plane  from  which  to  measure; 
both  the  low-water  line  and  the  elevation  of  the  river  bed  being  vari- 
able. 

The  approved  project  for  the  improvement  of  the  river  is  the  removal 
of  obstructions  Irom  the  channel  and  the  construction  of  low  dams  to 
close  duplicate  channels,  and  of  dikes  to  confine  the  water  way  where 
the  river  is  too  wide. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1891,  was  $161,400.12. 

Much  benefit  to  navigation  has  resulted.  There  was  available  at  the 
beginning  of  the  fiscal  year  $18,599.88. 

The  following  work  has  been  done  during  the  fiscal  yeai;: 

Dam  at  Complanter  Islandj  S04  miles  ahove  Ptifteftwr^/.— Construction 
finished. 

Dam  at  Hidcory,  157  miles  ahove  Pittsburg. — Commenced  and  finished 
during  the  year. 

Dam  at  Pithole^  143  miles  above  Pittsburg. — Construction  finished. 

Five  hundred  cubic  yards  of  rock  was  removed  from  the  bar  at  foot 
of  Pithole  Eipple,  and  621  cubic  yards  of  rock  and  11  snags  from  the 
channel  of  the  river  between  Kittanning  and  Pittsburg. 

The  construction  of  these  dams  and  the  removal  of  obstructions  has 
resulted  in  great  good  to  the  general  navigation. 

Encroai'liments, — Xavigators  had  frequent  occasion  to*rex)ort  parties 
engaged  in  filling  material  into  the.stream.  These  cases  were  investi- 
gated and  guilty  i)arties  notified  to  stop  their  unlawftil  practice,  which 
in  every  case  they  did. 

July  1, 1891,  balance  unexpended $18, 599. 88 

June  30, 1892,  amount  expended  during  fiscal  year 16, 977. 73 

July  1, 1892,  balance  unexpended 1,622.15 

July  1, 1892,  outatanding  Uabilitiee 163.00 

July  1, 1892,  balance  available 1,450.15 

Amount  appropriated  by  act  approved  July  13,  1892 1..    25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 459. 15 

(See  Appendix  D  D  10.) 

11.  Dam  at  Herr  Island^  Allegheny  River ^  near  Pittsburg^  PennsyU 
raw /a.— The  object  of  this  dam  is  to  begin  a  system  of  slack* water  nav- 
igation and  enlarge  the  harbor  room  at  Pittsburg  to  the  extent  of  the 
pool  formed  by  the  dam.  The  original  project  was  for  a  fixed  dam,  but 
ill  compliance  with  the  request  of  the  authorities  of  Pittsburg  and  Al- 
legheny City,  the  Secretary  of  Wai*  has  ordered  that  the  dam  at  Hferr 
Island  be  made  a  movable  one. 

The  land  required,  on  both  banks  of  the  river,  was  purchased,  draw- 
ings prepared,  and  the  work  of  construction  was  about  to  begin,  when 
a  niunber  of  suits  for  damages  were  brought  in  the  circuit  court  of  the 
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United  States  by  riparian  owners;  these  suits  are  still  pending  and 
the  construction  of  this  important  work  delayed  thereby. 

The  amount  exi)ended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1891,  was  $36,851.77. 

July  1,  1891;l#lance  nnexpeuded $70,648.23 

Jtiixe  30,  1892,  amount  expended  during  fiscal  year 1, 951. 38 

July  1,  1892,  balance  unexpended ^ 68,696.85 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1803 108, 696. 85 

i  Amount  (estimated)  required  tor  completion  of  existing  project 484, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  11.) 

i9.  Ice  harbor  at  mouth  o/Mtishingum  River,  Ohio. — ^The  object  of  this 
work  was  to  ftirnish  a  place  of  reftige  for  Ohio  Eiver  craft  during  ice 
floods. 

The  project  was  the  construction  of  a  large  lock  through  Dam  "So.  1, 
Muskingum  Eiver,  to  permit  Ohio  Eiver  vessels  to  pass  into  the  i)Ool. 

There  has  been  expended  thereon,  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1891,  $307,866.78. 

The  lock  was  nearly  finished  and  was  ready  for  use  December  1, 
1891,  but  it  can  not  be  made  available  for  Ohio  Eiver  craft  until  a 
draw  is  placed  in  the  Baltimore  and  Ohio  Southwestern  Eailroad  bridge, 
just  below  it.  The  time  granted  the  railroad  company  for  completion 
of  the  work  for  providing  such  draw  expired  July  1, 1892,  and  the 
work  has  not  been  done. 

July  1, 189Lbalance  unexpended $20,114.29 

June  3i),  18«2,  amount  exxiended  during  fiscal  year .•. 20, 063. 51 

July  1,  1892,  balance  unexpended 50.78 

(See  Appendix  D  D  12.) 

13.  Operating  and  care  of  iee-harhor  locJc  at  tnouth  of  Muskingum  River, 
Ohio. — ^This  lock  was  ready  for  use  December  1, 1891. 

An  allotment  of  $1,200  was  made  December  10, 1891,  for  its  operation 
and  care. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount- 
ing to  $852.98,  were  for  lock-keepers  and  assistants,  and  for  some  minor 
repsurs. 

(See  Appendix  D  D  13.) 

14.  Muskingnm  River ^  Ohio. — This  report  is  limited  to  work  carried 
on  under  the  appropriation  of  August  11, 1888,  for  the  construction  of 
a  lock  at  Taylorsville  and  the  reconstruction  of  the  lock  at  Zanesville, 
Ohio. 

There  was  ex'pended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  $66,867.84. 

During  the  fiscal  year  ending  June  30, 1892,  some  work  was  done  on 
the  Taylorsville  Lock,  but  this  lock  can  not  be  made  available  until  a 
draw  is  placed  in  the  county  bridge,  just  below  it. 

The  commissioners  of  Muskingum  County,  to  whom  the  bridge  be- 
longs, were  ordered  to  change  it,  but  thus  far  they  have  made  no  move 
toawrds  obeying  the  order. 
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July  1, 1891,  balance  nnexpended ^ $35, 301. 24 

June  30, 1893,  ?^mount  expended  during  fiscal  yeai* 19, 783. 26 

July  1, 1892,  balance  unexpended 15, 517. 98 

July  1, 1892,  outstanding  liabilities 370.71 

July  1,1892, balance  available ?..    15,147.27 

(See  Appendix  D  D  id.) 

15.  Operating  and  care  of  locks  and  dams  on  MusMngum  River y  Ohio. — 
Ab  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks  were 
bnilt  on  the  Muskingum  Kiver,  famishing  continuous  navigation  for  91 
miles  from  the  Qhio  River  at  Marietta  to  Dresden,  where  a  connection 
was  made  with  the  Ohio  Canal  near  its  middle  point^his  canal  extend- 
ing from  the  Ohio  River  at  Portsmouth  to  Lake  Erie  at  Cleveland. 
According  to  old  reports  from  the  State  board  of  public  works,  the 
locks  were  built  with  a  length  between  hollow  quoins  of  180  feet  and  a 
clear  width  of  36  feet,  except  the  upper  lock  between  Zanesville  and 
Dresden,  which  had  a  length  of  120  feet  and  a  clear  width  of  22  feet. 
The  lifts  as  reported  varied  from  8  feet  10  inches  to  12  feet  1  inch,  but 
measurements  made  since  the  United  States  took  charge  show  that 
none  of  the  above  dimensions  were  strictly  accurate.  The  work  cost  the 
State  of  Ohio  about  Jl,500,(k)0. 

The  lock  and  dam  above  Zanesville  is  now  in  a  state  of  ruin,  but  the 
75  mile^  of  slack  water  between  the  Ohio  River  and  Zanesville  has 
always  been  maintained;  on  this  piece  of  river  there  are  10  dams,  11 
locks,  and  5  lateral  canals  with  a  total  length  of  3§  miles. 

The  locks  and  dams  were  about  worn  out  when  they  passed  into  the 
hands  of  the  United  States,  and  a  general  reconstruction  was  unavoid- 
able. This  work  was  very  greatly  retarded  and  increased  in  cost  by 
the  extraordinary  raiufaU  of  the  summer  and  autumn  of  1890,  which 
repeatedly  carried  away  cofferdams  and  drowned  out  the  work.  At 
the  close  of  the  fiscal  year  ending  June  30, 1891,  the  reconstruction  of 
Locks  3,  4,  and  8  had  been  completed.  The  floods  had  a  very  disastrous 
, effect  on  the  dams;  Nos.  1,  6,  and  8  gave  way,  and  a  break  took  place 
around  the  abutment  of  Dam  No.  4.  The  latter  has  been  thoroughly 
closed,  but  it  was  impossible  to  do  anything  for  the  repair  of  the  broken 
dams. 

There  had  been  expended  on  this  work,  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1891,  $741,863.03. 

At  the  beginning  of  the  fiscal  year,  the  season  being  a  favorable  one 
for  work,  the  repairing  and  reconstructing  of  the  various  locks  and 
"  dams  on  the  river  was  progressing. 

The  reconstruction  of  Locks  Nos.  6  and  7  was  completed ;  Locks  Nos. 
2  and  5  were  completed  so  far  as  to  admit  of  their  use;  the  repairs  to 
Dams  !N^os.  1,  6,  and  8  were  finished  and  minor  repairs  made  to  Dams 
Nos.  2,  3,  4,  5,  7,  9,  and  10. 

Through  navigation,  which  had  been  interrupted  by  the  closing  of 
locks  for  repairs  in  May,  1889,  was  resumed  with  the  oldening  of  Lock 
No.  5,  May  6,  1892.     ' 

An  important  decision  was  rendered  by  Judge  Sage  of  the  United 
States  district  court,  s(mthem  district  of  Ohio,  eastern  division,  re- 
lating to  the  changing  of  bridges  by  direction  of  the  Secretary  of  War, 
under  the  provisions  of  the  river  and  harbor  act  of  September  19, 1890. 
The  decision  was  in  the  case  of  the  bridge  crossing  the  Muskingum 
River  at  Taylorsville,  Ohio,  and  will  be  found  in  full  in  the  annual  re- 
l)ort  of  the  officer  in  charge. 

(See  Appendix  D  D  15.)  C c^c^a\o 
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IMPROVEMENT  OP  FALI.S  OF  THE  OHIO  RIVER,  OF  WABASH  RIVER, 
INDIANA  AND  ILLINOIS,  AND  OF  WHITE  RIVER,  INDIANA;  OPERA- 
TINa  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL,  KEN- 
TUCKY. 

Officer  in  charge,  Lieut.  Col.  G,  J.  Lydeeker,  Corps  of  Engineers. 

1,  Falls  of  the  Ohio  River ^  at  Louisville^  Kentucky. — The  improvements 
in  progress  under  this  appropriation  contemplate  Increased  facilities 
for  passing  the  Falls  of  the  Ohio  River  via  the  Louisville  and  Portland 
Canal  by  enlargements  at  its  upper  entrance  and  immediately  above  the 
locks,  so  as  to  form  capacious  basins,  or  harbors,  at  those  points.  The  ^ 
works  involved  in  the  enlargement  at  the  upper  end,  are  also  elosely 
associated  with  the  improvement  of  the  Indiana  Chute,  which  seeks  to 
provide  a  safe  open-river  channel  over  the  fulls,  available  for  the  largest 
tows,  when  the  river  is  at,  or  above,  a  stage  of  8  feet  on  the  upper  canal 
gauge. 

The  project  for  enlargement  at  the  head  was  adopted  in  1883,  and 
modified,  after  full  coijsideration,  by  a  board  of  engineers  in  1890,  Un- 
der this  project  the  width  of  the  canal,  now  90  feet,  wiU  be  increased 
to  from  210  to  325  feet  for  a  length  of  2,400  feet,  and  east  of  this  the 
enlarged  canal  will  expand  into  a  basin  800  feet  wide  and  2,200  feet 
long;  the  work  comprises,  as  its  principal  features,  the  excavation  of 
about  325,670  cubic  yards  of  solid  rock,  and  270,000  cubiq  yards  of  earth, 
the  construction  of  about  5,200  linear  feet  of  masonry  canal  wall,  and 
dams,  containing  about  20,000  cubic  yards,  and  the  removal  of  6,200 
linear  feet  of  old  canal  wall,  dikes,  and  timber  dams.  The  work  accom- 
plished to  June  30,  1892,  was  166,882  cubic  yards  of  rock  excavation ; 
213,068  cubic  yards  of  earth  excavation,  and  10,307,5  cubic  yards  of 
masonry  laid  in  new  canal  wall. 

The  enlargement  above  the  locks  was  inaugurated  in  1887,  the  pur- 
pose being  to  construct  a  basin  wherein  boats  can  lie,  and  tows  be 
properly  formed  before  or  after  passing  the  locks,  without  interfering 
with  navigation  through  the  canal.  The  result  of  the  improvement 
will  be  a  basin  1,500  feet  long  with  a  width  varying  from  210  to  250 
feet.  The  work  is  nearly  completed.  The  principal  items  of  work  done 
on  this  enlargement  to  June  30, 1892,  comprised  14i^593  cubic  yards  of 
earth  excavation,  17,744  cubic  yards  of  rock  excavation,  and  5,807 
cubic  yards  of  canal  wall  laid. 

The  total  expenditures  on  these  improvements  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1892,  were  $618,689.43,  of  which  -the  sum  of 
$152,225.60  was  expended  during  the  last  year. 

July  1,1891,  balance  unexpended $193,146.17 

June  30, 1892,  amount  expended  during  fiscal  year 148, 182. 45 

July  1, 1892,  balance  unexpended 44,963.72 

July  1,  1892,  out-standing  liabUitiea 4,013.15 

July  1, 1892,  balance  available 40,920.57 

Amount  appropriated  by  act  approved  July  13,  1892 60, 000. 00 

Amount  available  for  fiscal  year  entUug  June  30, 1893 100, 920. 57 

i  Amount  (estimated)  required  for  completion  of  existing;  ])rqject 550, 008. 89 

<  Submitted  in  compliance  with  requii*emeuts  of  sections  2  oi*  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  1.) 

J2,  Indiana  Ghute^  Falls  of  the  Ohio. — ^The  Indiana  Chute  is  the  main 
river  ehaunel  over  the  Falls  of  the  Ohio;  originally  it  wy^s  veij  crooked, 
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filled  with  dangerous,  rocky  projections  from  sides  and  bottom,  and  with 
,  swift  changing  currents.  It  was  safely  navigable  by  skilled  pilots  only 
when  the  river  was  above  a  stage  of  about  11  feet  on  the  canal  gau^. 
Prior  to  1890  some  of  the  most  dangerous  projections  had  been  removed, 
but  in  that  year  a  project  for  thcT  radical  improvement  of  the  chute  was 
adopted;  this  project  aims  to  secure  a  channel  safely  navigable  for  the 
largest  tows,  when  the  river  is  at,  or  above,  a  stage  of  8  feet  on  the 
canal  gauge.  Work  on  this  project  was  commenced  last  year,  but  oper- 
ations were  limited  to  a  very  short  period  during  extreme  low  water. 

The  amount  expended  on  the  improvement  of  this  chute,  to  June  30, 
1892,  was  $137,480.37. 

July  1, 1891,  balance  unexpended ' $48,885.20 

June  30, 1892,  amount  expended  during  fiscal  year 21, 361. 44 

July  1, 1892,  balance  unexpended 27,528.76 

July  1, 1892, outstanding  liabilities 14.63 

JiUy  1,1892,  balance  available 27,509.13 

Amount  appropriated  by  act  approved  July  13, 1892 35,  OOO.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 62, 509. 13 

i  Amount  (estimated)  required  for  completion  of  existing  pi^^ct 67, 249. 53 

<  Submitted  in  compliance  with  requirements  of  sections  2  ox  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  2.) 

3.  Operating  and  care  of  Louisville  and  Portland  Canal,  Kentucky. — 
The  canal  was  open  to  commerce  throughout  the  past  year,  except  on 
twenty  three  days,  when  the  locks  could  not  be  operated  because  of 
high  water. 

Traffic  through  the  canal  during  the  year  comprised  the  passage  of 
6,027  boats,  with  1,620,586  tons  of  freight,  1,232,998  tons  of  which  was 
coal. 

Operations  relating  to  the  care  of  the  canal  comprised  dredging  about 
100,000  cubic  yards  of  mud,  sand,  and  rock  from  the  canal  and  its  ap- 
proaches; the  completion  of  two  new  middle  gates;  the  partial  recon- 
struction of  the  machine  shop,  which  had  been  destroyed  by  fire,  and 
such  repairs  as  wei^  needed  from  time  to  time  to  the  locks,  bridges, 
boats,  buildings,  and  machinery. 

(See  Appendix  E  E  3.) 

4.  Waba4ih  River,  Indiana  and  Illinois. — The  improvement  of  this 
river  has  for  some  years  past  been  carried  on  under  two  diflferent  appro- 
priations, one  of  which  was  applicable  only  to  that  portion  of  the  river 
below  Vincennes,  Ind.,  and  the  other  above. 

a.  Below  Vincennes. — The  principal  work  in  the  project  for  this  im- 
provement has  been  the  construction  of  a  lock  and  dam  to  pass  the 
Grand  Rapids,  near  Mount  Carmel,  111.  The  lock  was  completed  last 
year,  as  was  also  the  abutment  for  the  dam,  the  work  done  during  the 
the  year  comprising  2,097  cubic  yards  of  masonry  laid,  3,074  cubic 
yards  of  earth  and  mud  excavated,  a^d  5,776  cubic  yards  of  earth 
hauled  and  embaDked  behind  lock  walls  and  abutment  of  dam.  Be- 
sides this  work,  the  snag  boat  removed  from  this  section  of  the  river 
429  snags,  weighing  1,786  tons. 

After  the  dam  near  Mount  Carmel  is  completed,  the  improvement  of 
this  section  of  the  river  calls  for  the  excavation  of  channels  through 
shoals,  and  the  construction  of  dams  to  properly  concentrate  the  low- 
water  flow.  This  will  put  the  river  in  fairly  navigable  condition  at 
ordinary  lowwater  stages.  ^^^^^^  ^^  GoOglc 
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The  amount  expended  to  Jane  30, 1892,  on  the  improvements  of  this 
section  was  $293,524.08.     ^ 

July  1.  1891,  balance  nnexpended $41,800.77 

June  30,  1892,  amoant  expended  daring  fiscal  3'^ear 34, 886. 36 

July  1,  1892,  balance  unexpended 6, 914. 41 

July  1,  1892,  ontstanding  liabilities 434.68 

July  1,1892,  balance  available 6,479.73 

Amount  appropriated  by  act  approred  July  13,  1892 60, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 66, 479. 73 

C  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

6.  Ahm>e  Ft»ccnw€».^— The  work  of  improving  this  portion  of  the  river 
is  precisely  similar  in  character  to  that  contemplated  on  the  lower  sec- 
tioD,  after  the  completion  of  the  lock  and  dam  at  Mount  Carmel;  chan- 
nels must  be  excavated  through  shoals,  the  low- water  flow  concentrated 
by  dams  or  dikes,  and  the  river  cleared  of  snags.  At  present  the  river 
is  navigable  for  very  light -draft  only,  at  ordinary  low  water,  and  the 
channels  are  badly  obstructed  by  snags.  iNTo  work  was  done  on  this 
section  during  the  past  year,  because  the  United  States  had  no  snag- 
ging outfit  available,  and  no  satisfactory  arrangements  could  be  made 
with  private  parties  for  doing  the  work.  Material  for  rebuilding  the  old 
snag  boat  was  procured,  and  the  work  tiiereon  commenced  toward  the 
close  of  the  year. 

The  completion  of  the  lock  and  dam  at  Mount  Carmel  will  establish 
free  communication  between  the  upper  and  lower  sections  of  the  river. 

The  amount  expended  on  this  section  above  Vincennes  to  June  30, 
1892,  was  $72,172.02. 

July  1, 1891,  balance  unexx>ended $5, 742. 26 

June  ^,  189^,  amount  expended  during  fiscal  year 974. 28 

July  1,  1892,  balance  unexpended 4, 767. 98 

July  1,  1892,  outstanding habilities 440.00 

July  1,  1892,  balance  available 4,327.98 

Amount  appropriated  by  act  approved  July  13,  1892 - 5, 000. 00 

Amount  avaUable  for  fiscal  year  ending  Juue  30,  1893 9, 327. 98 

L  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  aud  1867. 

(See  Appendix  E  E  4.) 

5.  White  RiveVj  Indiana. — ^The  river  is  badly  obstructed  by  shoals 
and  snags,  and  without  a  very  considerable  expenditure  it  is  not  prac- 
ticable to  make  it  available  for  navigation  except  at  high  and  medium 
stages  of  water.  Channels  might  be  excavated  through  som^of  the 
worst  shoals,  but  no  material  increase  in  navigation  would  thereby  re- 
sult. K  all  the  snags  which  obstruct  existing  channels  are  cleared  out, 
the  present  commercial  interests  on  this  stream  will  be  fairly  accommo- 
dated. 

During  the  past  year  operations  were  limited  to  improving  the  chan- 
nel through  Eellys  Bipple  by  constructing  a  guiding  dike  350  feet  long 
from  the  south  channel  dike  to  the  adjoining  river  bank. 

Tbe  amount  expended  on  this  river  to  June  30^  1892, was  $104,549.96. 
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July  1, 1891,  balance  tmoxpended $5^175.32 

June  30, 1892,  amonnt  expended  during  fiscal  year 2,  220. 53 

July  1, 1892,  balance  unexpended 2,  954. 79 

July  1, 1892,  outstanding  liabilities  .  .• 4. 75 

July  1, 1892,  balance  available 2,950.04 

Amount  appropriat<^d  by  act  approved  July  13, 1892  5,  000. 00 

Amount  available  tor  fiscal  year  ending  June  30, 1893 7,  950. 04 

(  Amount  (estimated)  req^uired  for  completion  of  existing  projert 7,  500. 00 

<  Submitted  in  compliance  with ' ^~  "'^  — ''' —  *"*  ~^'  ~ —  — ' 

(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  E  5.) 


<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^  -  "186^       


IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  OAULEY  RIVERS, 
WEST  VIRGINIA,  AND  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIR- 
GINIA. , 

Officer  in  charj^e,  Col.  William  P.  Craighill,  Corps  of  Engiaeers. 

1.  Great  Kanawha  Biver^  West  Virginia. — This  river  flows  thrpugb  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially  coal 
and  salt.  It  is  by  nature  divided  into  a  number  of  pools,  some  of  con- 
siderable length  and  depth,  separated  by  shoals  of  gravel  and  coarse 
sand,  which  were  the  principal  obstructions  to  navigation  in  low  water, 
there  being  often  on  them  at  such  seasons  but  a  few  inches  of  water. 
In  some  of  the  pools  were  found  shallow  places,  also  obstructing  navi- 
gation. There  were  also  snags  and  loose  rocks  in  the  channel.  The 
navigation  was  almost  suspended  in  siunmer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent. 
By  the  agency  and  superintendence  of  a  board  acting  under  tlie  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  the  payment  of  expenses. 

The  object  of  the  improvement,  begun  several  years  ago  by  the  United 
States,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  Eiver, 
to  be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet  above  Charleston 
and  about  340  by  55  below. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  suffice  over  the  shoals.  This 
gives  them  the  name  of  "  movable  dams,"  and  enables  an  open  river  to 
be  had  when  the  w ater  is  high  enough. 

Dams  3  and  2,  above  Paint  Creek,  are  fixed,  as  the  declivity  of  the 
river  in  that  section  is  too  great  to  permit  the  advantageous  use  of  the 
movable  system. 

Up  to  June  30,  1891,  the  amount  expended  was  $«2,1 82,070.65.  At 
that  date  the  finished  works  were  Locks  and  Diims  2,  3,  4,  5,  and  6. 

An  appropriation  of  $300,000  was  made  September  19, 1890. 

The  following  list  of  contracts  indicates  in  a  summary  manner  the 
principal  work  in  progress  during  the  fiscal  year: 

Contract  dated  November  26,  1888,  with  Carkin,  Stickney  &  Cram, 
for  building  Lock  No.  7,  completed  in  February,  1892. 

Contract  with  C.  Irwin  McDonald,  dated  August  20,  1889,  for  build- 
ing Lock  No.  8,  completed  in  February,  1892. 
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Contract  with  Muiiford  &  Beynolds,  dated  December  29, 1890,  for  the 
foundations  of  Dam  No.  7,  or  immovable  parts  of  the  navigation  pass 
and  weir,  and  of  a  central  pier  and  an  abutment  with  shore  crib  and 
bank  protection,  to  be  completed  December  31, 1892. 

Gonti-act  with  O.  Irwin  McDonald,  dated  March  3,  1891,  for  the 
foandations  of  Dam  No.  8,  or  immovable  parts  of  the  navigation  pass 
and  weir,  and  of  a  central  pier  and  an  abutment  with  shore  crib  and 
bank  protection,  to  be  completed  December  31, 1892. 

The  amount  expended  in  the  year  ending  June  30, 1892,  exclusive  of 
outstanding  liabilities,  was  $206,631.38. 

Had  funds  been  available,  all  the  locks  and  dams  needed  for  this  im- 
provement could  have  been  begun  at  the  same  time  and  finished  in  three 
years  with  much  economy  to  the  United  States  and  with  manifest  ad- 
vants^e  in  the  use  of  the  improved  waterway.  The  development  of 
eonunerce  on  this  river  has  been  very  great  sinc^  the  improvement  by 
the  TJnited  States,  although  the  project  has  as  yet  been  only  partially 
executed  for  want  of  money. 

During  the  seasons  of  low  water  the  value  of  the  improvement  is 
shown  in  a  very  marked  manner,  as  free  and  sufficient  navigation  is 
then  easily  maintained  over  the  improved  part  of  the  river,  while  navi- 
gation may  be  entirely  suspended  below  the  lowest  dam  and  above  the 
upper  i)ool. 

The  estimate  for  the  project  for  the  improvement  of  the  Great 
Kanawha  Eiver  by  tlie  method  of  locks  and  movable  dams  was  prepared 
in  1875,  seventeen  years  ago.  As  the  work  is  now  approaching  com- 
pletion it  seemed  to  be  expedient  to  revise  the  estimate,  which  will  be 
found  in  a  special  report  of  the  officer  in  charge  in  Appendix  F  F  1. 

Julyl,  1891,  balanced  unexpended : $414,531.40 

Jane  20, 18192,  amount  expended  daring  fiscal  year 206, 631. 38 

July  1, 1892,  balance  unexpended 207,900.02 

Jaly  1,  1892,  outetanding  liabilities $4,000.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 181,469.21 

^ 185,469.21 

Jnly  1, 1892,  balance  available..-.* 22,430.81 

Amonnt  appropriated  by  act  approved  July  13, 1892 225, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 247, 430. 81 

Amount  (estimated)  required  for  completion  of  existing  project 1, 080, 700. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  1.) 

2,  Operatifigand  care  of  locks  and  dams  on  Great  Kanaicha  River,  West 
Virginia, — ^The  amount  of  expenses  during  the  fiscal  year  ending  June 
30^  1892,  has  been  $22,003.96. 

(See  Appendix  FF  2.) 

3.  Elk  River,  West  Virginia. — The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha.  Its  course  is  tortuous,  but  the  country  through 
which  it  flows  is  rich  in  minerals  and  well  fitted  for  agriculture  and 
grazing. 

The  average  low- water  width  is  about  200  feet,  with  narrows  at  the 
rapids  of  about  150  feet  in  width  and  occasional  portions  of  about  300 
feet  in  width.  The  pools  vary  in  depth  from  3  to  10  feet,  and  are  sepa- 
rated by  rapids  over  shoals  of  cobblestones  and  gravel,  on  which  there 
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has  been  at  low  seasons  a  depth  of  but  a  few  inches  of  water.  The 
average  fall  per  mile  in  the  river  from  Braxton  down  is  about  2^  feet, 
but  is  not  uniformly  distributed,  being  greatest  (about  4  feet  per  mile) 
in  the  central  section  and  less  (about  2  feet)  in  the  upper  and  lower  sec- 
tions. Freshets  of  small  height  are  of  frequent  occurrence,  but  rapidly 
pass  off.  The  annual  rise  in  the  spring  Is  about  10  or  12  feet.  An 
extraordinary  rise  is  sometimes  had  of  25  to  30  feet,  but  the  duration 
•  is  not  great. 

The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees,  etc.,  and  the  cutting  of  narrow  sluices  through 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  those 
of  lumbering  and  rafting,  but  much  country  produce  is  also  carried 
down  stream  in  small  boats,  which  return  with  merchandise,  etc. 

Afew  days  were  spent  in  July,  1801,  in  removing  snags  near  the  mouth 
of  the  river;  and  in  September  and  October  tlie  small  balance  availa- 
ble was  expended  in  blasting  a  channel  for  logs  through  the  large,  loose 
rocks  in  the  shoals  in  the  upper  river  near  Webat<?r,  in  building,  re- 
pairing, and  altering  chute  walL^  and  dikes,  and  in  removing  rocks  be- 
tween Clay  and  the  mouth  of  the  river. 

A  serious  obstruction  to  the  navigation  of  this  river  at  some  stages 
consists  of  several  milldams.  The  attention  of  the  proper  authorities 
has  been  called  to  these  in  compliance  with  the  law. 

Jnly  1,  1891,  balance  unexpended - $2, 754. 31 

June  30,  1892,  amoant  expended  during  fiscal  year 2, 595. 42 

July  1,  1892,  balance  unexpended 158. 89 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 658. 89 

(See  Appendix  FP  3.) 

4.  Oauley  River,  West  Virginia, — Gauley  River  takes  its  rise  in  Web- 
ster County,  W,  Va.,  its  tributaries  having  their  sources  in  Pocahontas 
County  and  Greenbrier  County.  It  is  about  115  piles  in  length,  flow- 
ing through  Nicholas  and  Fayette  counties  in  a  southwesterly  direc- 
tion, sometimes  nearly  west,  and  near  its  mouth  almost  due  south  ^  it 
is  entirely  in  the  State  of  West  Virginia.  Its  head  waters  and  those  of 
its  tributaries  are  covered  with  a  virgin  forest  of  the  finest  timber,  with 
only  clearings  of  a  few  acres  here  and  there;  and  on  the  north  side  of 
the  river,  in  Webster  and  Nicholas  counties,  some  glades  a  few  miles 
wide  and  in  extent  20  or  25  miles,  which  give  only  a  stunted  growth, 
to  break  up  this  vast  timber  section. 

For  the  first  12  miles  fipom  its  mouth  the  Gauley  falls  only  4  feet  per 
mile;  in  the  next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorge 
similar  to  that  of  New  River,  as  seen  from  the  Chesapeake  and  Ohio 
Railway  between  Kanawha  Falls  and  Hinton,  the  hills  on  either  side 
being  several  hundred  feet  high  and  almost  perpendicular,  and  the 
stream  full  of  bowlders  of  sandstone,  some  very  large,  and  so  numerous 
as  to  justify  the  people  in  calling  this  section  the  '*  Roughs''  of  Gauley. 
From  the  head  of  the  "Roughs,'' near  Hominy  Creek,  2  miles  above 
Hughes  Ferry,  to  the  Forks,  about  57  miles,  the  fall  is  estimated  at  5 
feet  per  mile.  The  levels  from  the  mouth  of  Gauley  River  to  the  moutb 
of  Meadow  River,  29  miles,  are  taken  from  Ellet's  report  on  the  Great 
Kanawha  River,  West  Virginia,  made  in  1858;  the  remainder  are  esti- 
mated. The  levels  on  Meadow  River  were  obtained  Irom  the  same 
source. 

Gauley  River  is  500  feet  wide  at  its  mouth,  350  feet  wide  at  mouth  of 


Digitized  by 


Googk 


RIVER   AND   HARBOR   IMPROVEAIENTS.  289 

Meadow  Kiver,  200  feet  wide  at  moatli  of  Cranberry  River,  150  feet 
wide  at  mouth  of  Williams  River,  and  75  feet  wide  at  the  Forks. 

Operations  for  the  improvement  of  the  Gauley  River  were  instituted 
after  an  examination  made  in  1878  in  accordance  with  the  provisions  of 
the  river  and  harbor  act  of  August  5, 1886.  It  was  then  pointed  out 
that  a  valuable  improvement  of  the  12  miles  of  river  from  the  mouth 
to  the  "Roughs^  could  be  made  at  an  expense  of  $10,000,  and  that  a 
great  advantage  would  follow  the  expenditure  of  $65,000  in  the  26-mile 
reach  called  the  "  Roughs''  in  facilitating  and  cheapening  the  bringing 
to  market  of  miUions  of  feet  of  lumber  of  the  most  valuable  and  varied 
"^kinds. 

The  approved  project  has  consisted  in  the  removal  of  ledges  and 
loose  rocks  and  the  making  of  channels  through  shoals  of  loose  rock 
and  bowlders  from  the  mouth  of  the  river  to  the  "Roughs"  to  improve 
the  navigation  for  boats  and  rafts,  and  in  blasting  down  the  very  large 
bowlders  in  the  "Rough'^  to  permit  the  more  free  passage  of  logs.  The 
amount  expended  to  the  close  of  the  fiscal  year  ending  June  30,  1891, 
was  $2,881.04,  with  decided  advantage  to  the  navigation  over  the 
worst  shoals  below  the  "Roughs.'' 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1892,  has  been 
$2,856.28,  with  which  the  channels  below  the  "Roughs'^  have  been  im- 
proved in  width  and  position,  and  a  good  beginning  bas  been  made  on 
the  formidable  "Roughs^  themselves. 

In  the  money  statement  in  the  last  Annual  Report  under  the  head  of 
Gauley  River,  West  Virginia,  the  following  is  found,  "Amount  (esti- 
mated) required  for  completion  of  existing  project,  $4,000," 

The  project  under  which  Congress  has  given  two  appropriations  con- 
tained two  heads,  namely,  the  improvement  from  the  mouth  of  the 
river  to  the  "Roughs"  for  bateaux  navigation,  $10,000,  and  for  the  im- 
provement of  the  "Roughs"  and  above  them,  $05,000,  total  $75,000; 
see  Annual  Report  for  1888,  Part  111,  Page  1702.  The  appropriations 
up  to  this  time  have  been  those  of  August  11, 1888,  September  19, 1890, 
and  July  13, 1892,  each  $3,000,' amounting  to  $9,000. 

Work  was  first  begun  on  the  i)ortion  l^low  the  "Roughs,"  of  which 
the  cost  was  estimated  to  bo  $10,000,  and  when  $4,000  was  stated  a  year  • 
ago  to  be  the  balance  estimated  for  completion  of  existing  project,  it 
.  was  understood  to  refer  to  that  portion  of  the  river.  The  statement 
should  have  read  "  Amount  (estimated)  required  for  completion  of  ex- 
isting project  below  the  "Roughs,"  $4,000." 

It  is  iHoposed  by  the  Kanawha  and  Michigan  Railroad  Company  to 
erect  a  bridge  over  this  river  near  the  mouth;  but  the  plan  has  not  been 
fuUy  determined  upon  at  the  close  of  the  fiscal  year. 

July  1, 1891,  balance  nnexpended : $2,938.96 

June  ^,  1892,  amount  expended  during  fiscal  year 2, 856. 28 

July  1,  1892,  balance  nnexpended 82. 68 

Amount  appropriated  by  aot  approved  July  18,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 082. 68 

C  Amount  (estimated)  required  for  campletion  of  existing  project 66,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  4.) 

5.  N^ew  River^  Virginia  and  West  Virginia, — The  last  appropriation 
was  that  of  August  5, 1886,  of  which  abalaiioe  remaiUvS  of  $2,341.79. 
In  compliance  with  a  re<jommendatiou  of  the  local  engiueer,  it  was 
W^Q  92 19 
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decided  by  the  Secretary  of  War  not  to  expeud  tbe  existing  balance  at 
present. 

There  were  no  operations  or  expenditures  in  the  year  ending  June  30, 
1892. 

It  is  proposed  by  the  Chosiipeake  and  Ohio  Kailroad  to  construct  a 
bridge  over  tlie  unnavigable  portion  of  this  river  not  far  above  its  junc- 
tion with  the  Gauley. 

July  1,  1891,  balance  unexpended $2, 341. 79 

July  1,  1892,  balance  unexpended -• 2,341.79 

(  Amount  (estimated)  required  for  completion  of  existing  project 159. 000. 00 

<  Submitted  in  compliance  with  requiremeuta  of  sections  2  of  river  aad 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  5.) 

IMPBOVEMENT    OF    OEBTAIN    EIVEBS    IN  KENTUCKY   AND  WEST  VIR- 
GINIA, 

Officer  in  charge,  Maj.  D.  W.*  Lock  wood,  Corps  of  Engineers,  ^th 
Lient  W.  L.  Sibert,  Corps  of  Engineers,  under  his  immediate  orders,* 
Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1,  Tradewater  Eiver,  Kentucky, — ^This  river  was  practically  closed  be- 
fore the  work  of  improvement  commenced  by  a.  rock  bar  near  its  mouth, 
and  higher  up  by  logs,  snags,  drift  piles,  leaning  trees,  and  bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and  its  banks  of  obstructions,  and  opening  up  a  channel  40  feet  wide 
and  2^  feet  deep  during  six  months  of  the  year,  the  improvement  to 
extend  41  miles  up-stream  from  its  mouth  in  the  Ohio. 

Up  to  June  30,  1891,  $16,481.46  had  been  expended,  resulting  in 
securing  a  channel  through  tlie  rock  bar  near*  the  mouth  of  the  river, 
and  in  removing  obstructions  In  the  channel  and  on  the  banks  of  the 
river  for  a  distance  of  41  miles,  the  distance  covered  by  the  present 
project. 

During  the  fiscal  year  ending  June  30, 1892,  no  field  work  was  done, 
the  amount  expended,  $111.44,  being  for  care  of  property  and  inci- 
dentals. 

July  1,  1891,  balance  unexpendod $1, 018. 54 

June  30,  1892,  amount  expended  during  fiscal  year 111.  44 

July  1,  1892,  balance  unexpended 907.10 

(See  Appendix  G  G  1.) 

2,  Operatinff  and  Jccepivg  in  repair  locks  and  damtt  on  Green  and  Bar- 
ren riverSy  Kentucky. — When  the  United  States  acquired  possession  of 
these  improvements,  December  11,  1888,  navigation  of  the  system  w^as 
broken  at  lock  No.  3,  Green  Kiver,  the  river  wall  of  that  lock  having 
fallen  into  the  river,  the  lower  end  of  tlie  land  wall  of  No,  1,  Barren, 
was  badly  cracked  and  liable  to  fall  at  any  time,  and  both  walls  of  No. 
2,  Green  lliver,  were  in  a  dangerous  condition.  The  channel  of  the 
river  was  much  obstructed  by  snags  and  slides. 

Up  to  June  30,  1891,  $344,251.73  had  been  expended,  resulting  in  the 
removal  of  the  old  river  wall  at  lock  No.  3;  the  construction  of  a  coffer- 
dam inclosing  the  site  of  the  new  >vall  and  in  the  rebuilding  of  the  wall 
and  reopening  the  h)ck  to  navigation;  the  taking  down  and  reconstruc- 
tion of  the  lower  half  of  the  nver  w^all  at  No.  1,  Barren ;  the  rebuilding 
of  dams  No.  1,  Barren,  and  No.  3,  Green,  from  the  crest  to  foot  of  lower 
slope  ^  the  raising  of  lock  walls  at  No.  1,  Green,  and  in  grading  and 
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paving  behiud  the  land  wall  at  No.  1,  Barren,  and  in  rearof  botli  walls 
at  Xo.  1,  Green,  and  the  building  of  seven  lock-keepers'  houses. 

A  large  number  of  snags,  etc.,  were  removed  by  the  snag  boat  Wm, 
Preston  Dixon, 

During  the  fiscal  year  endmg  June  30, 1892,  $75,086.26  was  expende^l 
and  resisted  in  general  repairs  to  locks  and  dams;  grading  and  pav- 
ing lock  grounds;  construction  of  guide  and  protection  cribs;  removal 
of  snags,  and  dredging  of  lock  entrances.  Navigation  has  been  practi- 
cally continuous  throughout  the  year. 

The  estimate  of  the  cost  of  operating  and  care,  etc.,  for  fiscal  year 
ending  June  30, 1893,  is  $56,139. 

(See  Appendix  G  G  2.) 

3.  Rough  Biver,  Kenlucky, — This  river  is  very  much  obstructed  by 
overhanging  trees  on  the  banks,  and  by  snags,  logs,  etc.,  in  the  bed  of 
the  river.  The  lower  8  miles  of  the  stream  are  affected  by  backwater 
from  the  Rumsey  dam  (No.  2),  on  Green  liiver,  but  above  this  the 
stream  has  but  little  depth  at  low  M^ater. 

The  project  for  the  improvement  adopted  in  1890  is  to  clear  the  river 
of  obstructions,  to  wit,  overhanging  trees  on  the  banks,  and  snags, 
logB,  and  stumps  in  the  bed  of  the  river,  and  to  locate  and  construct  a 
lock  and  dam  near  the  site  of  the  old  ones  to  carry  slackwater  to  Hart- 
ford. 

The  amount  of  money  expended  to  June  30, 1891,  was  $708.54,  and 
resulted  in  the  survey  for  the  site  of  lock,  dam,  and  lands,  preparing 
plans  for  the  lock,  dam,  etc.,  in  the  constiuction  of  a  quarter  boat  for 
working  party,  ana  the  deadening  of  trees  and  removal  of  obstructioils 
over  2^  miles  of  the  lower  river. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  85,123.50,  and  resulted  in  deadennig  the  timber  on  the  banks  of 
the  river  to  Hartford,  and  clearing  the  bed  of  the  river  of  snags,  sunken 
timber,  and  logs  tip  to  the  same  i)oLnt. 

July  1,  1891,  balance  unexpended $24, 291. 46 

J uue  30,  1892,  amount  expended  during  fiscal  yoai* 5, 123. 50 

July  1,  1892,  balance  unexpended 19, 167. 96 

Amount  appropriated  by  act  ai>proved  July  13,  1892 15,  000. 00 

Amount  available  for  fiscal  year  ending  J une  30,  1893 34, 167. 96 

L  Amount  (estimated)  required  for  completion  of  existing  jjroject Q^j  556. 05 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

^See  Appendix  G  G  3.) 

4.  Kentitchy  River^  Kentuclcy. — The  condition  of  the  river  when  the 
United  States  assumed  charge  of  its  improvements  was  as  follows: 
The  five  locks  and  dams  with  their  ai)proaches,  built  by  the  State  of 
Kentucky,  were  in  a  dilapidated  condition,  and  the  channel  was  much 
obstructed  by  snags  and  leaning  trees. 

The  project  for  the  improvement,  adopted  in  1879,  called  for  tiie  nec- 
essary repairs  to  the  five  locks  and  dams  and  the  extension  of  slack- 
water  Havigation  for  a  draft  of  6  feet,  by  the  construction  of  additional 
locks  and  dams  to  Beattyville,  a  distance  of  2G1  miles  from  the  mouth 
of  the  river. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1891,  $1,190,183.41 
had  been  expended,  resulting  in  restoring  the  locks  and  dams  to  a  nav- 
igable condition,  clearing  the  channel  and  banks  of  obstructions,  and 
the  commencement  of  a  lock. 
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/ 
The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  ^147 ,834.43,  and  results  in  tlic  building  of  Lock  and  Dam  No.  C, 
near  Oregon,  and  the  extension  of  slackvvater  navigation  to  High 
Bridge^  a  distance  of  22  miles;  in  the  removal  of  the  Brooklyn  rocks 
from  Pool  No.  6,  and  the  completion  of  alow  dam  at  Beattyville,  to  give 
low- water  navigation  to  the  mouth  of  Middle  Fork,  the  nearest  jioint 
of  the  Kentucky  Union  Eailroad  to  Beattyville. 

July  1, 1891,  balance  unexpended $151, 816. 59 

June  30,  1892,  amount  expended  during  fiscal  year 147, 854. 43 

July  1,  1892,  balance  unexpended 3, 982. 16 

JtUy  1,  1892,  outstanding  liabilities j 2,  128.03 

July  1,  1892,  balance  available 1,854.13 

Amount  api)ropriated  by  act  approved  J  uly  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 151, 854. 13 

C  Amount  (estimated)  required  for  comjiletion  of  existing  project 1, 524,  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1860  and  1867. 

(See  Appendix  G  G  4.) 

5.  Operating  and  Iceeping  in  repair  locks  and  dams  on  Kentucky  Rirer^ 
Kentucky, — ^The  first  allotment  for  this  work  was  for  the  fiscal  ye^r 
ending  June.  30, 1885,  at  which  time  only  four  locks  could  be  oi>eratiMl; 
these  required  extimsive  repairs  at  the  time,  and  the  dani8  and  ap- 
proaches were  in  a  more  or  less  dilapidated  condition. 

•  The  amount  expended  to  June  30, 1891,  was  $1335,765.89,  and  resulted 
in  reopening  Lock  No.  5  to  navigation,  and  placing  the  other  locks  and 
dams  in  a  serviceable  condition,  the  building  of  guide  walls  and  ap- 
proaches, the  construction  of  one  double  and  seven  single  lock  houses, 
and  in  grading,  paving,  and  draining  grounds  about  the  locks.  A  new 
dredge  boat,  of  the  Osgood  pattern,  and  two  dump  scows  have  been  con- 
stinicted,  and  general  repairs  made  to  locks,  dams,  etc.,  and  in  addition 
the  river  has  been  kept  clear  of  snags. 

A  stone  abutment  to  Dam  No.  2  has  been  constructed  and  the  lock 
entrances  kept  clear  by  dredging. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  $48,999.40,  and  resulted  in  general  repairs  to  locks  and  dams, 
removing  snags,  and  keeping  entrances  clear  by  dredging. 

The  estimate  of  the  cost  of  operating  and  care  for  the  fiscal  year  end- 
ing June  30, 1893,  is  $42,769.52. 

(See  Appendix  G  G  6.) 

6.  Licking  RivcTy  Kentucky^  betrceen  Farmers  and  West  Liberty. — ^This 
stream  was  originally  much  obstructed  by  logs,  snags,  rocks,  and  lean- 
ing trees,  as  well  as  by  fish  dams  constructed  by  private  parties. 

The  project  for  the  improvement  was  adopted  in  1888,  and  provides 
for  removing  the  rocks,  snags,  and  bowlders  from  the  river  bed. 

Th<^  amount  expended  to  June  30, 1891,  was  $4,468.86,  and  resulted 
in  the  removal  from  the  bed  of  the  river  of  a  large  number  of  rocks, 
snags,  etc.,  that  obstructed  both  rafting  and  low-water  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $1,827.23  and  resulted  in  the  farther  improvement  of  rafting  and 
low-water  navigation  by  removal  of  obstructions  from  the  bed  aijd 
banks  of  the  river. 
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July  1,1891,  balaiicouiifxpemle*! $2,0:«.67 

Jniie  30, 1892,  amount  expeuded  during  fiHt^al  year 1, 827. 23 

July  1, 1892,  balance  unexpended 207. 44 

C  Amount  (estimated)  required  for  completion  (»f  existing  project 11,  (>80, 00 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  G  6.) 

7.  Big  Sandy  River j  West  Virgiiiia  and  Kentucl-y. — ^When  the  United 
States  commenced  improving  this  stream  it  and  it«  forks  were  much 
obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  the  low- 
water  season  navigation  was  practically  suspended. 

Tha  present  project  was  adopted  in  1878,  and  provided  for  improving 
the  push-boat  and  rafting  facilities  of  the  river  and  forks  by  removing 
obstructions,  etc.  This  w^  modified  in  1880  to  secure  slackwater  navi- 
gation by  the  construction  of  a  test  lock  and  dam  near  Louisa,  Ky. 

The  amount  exx>ended  to  June  30, 1891,  was  $230,265.85,  and  resulted 
in  improving  low-water  navigation  by  the  removal  of  rocks,  snags, 
stumps,  and  logs  from  the  channel  and  leaning  trees  from  the  banks  of 
the  river,  and  in  the  construction  of  a  lock  complete,  near  Louisa,  to- 
gether with  the  abutment  for  a  dam.  Also,  in  the  construction  of  about 
80  feet  df  a  periftarient  dam  and"  the  purchase  of  timber  for  the  comple- 
tion of  same,  filling  in  behind  abutment,  and  deepening  approaches  to 
lock. 

The  amount  exi)ended  during  the  fiscal  year  ending  June  30, 1892, 
was  $13,626.28,  and  resulted  in  taking  care  of  Government  property, 
surveys,  discharge  measurements,  and  investigations  with  regard  to 
thetu>n8truction  of  a  needle  dam  to  take  the  place  of  the  fixed  dam 
formerly  projected. 

July  1,  1891,  balance  unexpended $29, 734. 15 

Jiuie  30, 1892,  amonnt  expended  during  fiscal  year 13, 626. 28 

July  1,  1892,  balance  luiexpended 16,107.87 

July  1,  1892,  outstanding  liabiUties 764.73 

July  1,  1892,  balance  available 15,343.14 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6o,  343. 14 
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Amount  (estimated)  required  for  completion  of  existing  project 28, 029. 25 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  7.) 

8.  Levisa  Fork  of  Big  Sandy  Rlver^  KentiwJcy. — This  stream  was 
originally  much  obstructed  by  rocks,  snags,  logs,  and  overhanging 
trees.  Its  improvement  has  been  in  progress  since  work  on  the  Big 
Sandy  was  commenced  under  the  project  tor  the  improvement  of  that 
stream. 

The  present  project  was  adopted  in  1800,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks,  etc.,  from  the  river  and  overhanging  trees 
on  the  banks. 

The  amount  expended  to  June  30,  1891,  was  $10,598.24,  andre,sulted 
in  the  material  improvement  of  navigation ;  push  boats  at  low  water 
and  rafting  and  light-draft  steamboiit  navigation  at  moderate  stages. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1802, 
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was  $1,131.00,  and  resulted  in  the  removal  of  sna^s,  rocks,  logs,  and 
stumps  from  the  river  bed. 

July  1,  1891,  balance  unexpended. $1, 151. 76 

June  30,  ISflS,  amount  expended  during  fiscal  year .' . . .      1, 131. 90 

July  1,  1892,  balance  unexpended 19.86 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 2, 519. 86 

(See  Appendix  G  G  8.) 

9.  Tug  Fork  of  Big  Sandy  River j  West  Virginia  and  Kentucky, — This 
stream  Was  originally  much  obstructed  by  rocks,  snags,  logs,  and  over- 
hanging  trees.  Its  improvement  has  been  in  progress  since  work  on 
the  IMg  Sandy  was  commenced  on  the  project  for  the  improvement  of 
that  stream. 

The  present  project  was  adopted  in  1890,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks,  etc.,  from  the  river  and  overhanging  trees 
on  the  banks. 

The  amount  expended  to  June  30, 1891,  was  $19,328.33,  and  has  re- 
sulted in  the  material  improvement  of  navigation;  push  boats  at  low 
water  and  rafting  and  light-draft  steamboat  navigation  at  moderate 
stages. 

The  improvement  has  been  carried  to  a  point  100  miles  above  Louisa. 

The  amount  expended  to  June  30,  1892,  was  $1,270.33,  and  resulted 
in  the  general  improvement  of  the  lower  portion  of  the  river,  Theupper 
22  miles,  improved,  has  been  very  much  obstructed  in  recent  years  by 
the  construction  of  the  Norfblk  and  Western  Kailroad,  rocks,  stumps, 
and  trees  having  been  blasted  and  thrown  into  the  stream  in  preparing 
the  road  bed  for  that  road. 

July  1,  1891,  balance  unexpended $1, 421. 67 

June  30,  1892,  amount  expended  during  fiscal  year 1, 270. 33 

July  1,  1892,  balance  unexpended 151. 34 

July  1, 1892,  outstanding  liabilities 40. 55 

July  1,  1892,  balance  available 110. 79 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 .' .      2. 610. 79 

(See  Appendix  G  G  9.) 

10.  Giiyandotte  JRivcr,  West  Virginia. — This  stream  was  originally 
much  obstructed  by  snags,  logs,  leaning  trees,  the  remains  of  old  dams, 
and  milldams  owned  by  private  parties,  whicli  required  removal. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provided  , 
for  the  removal  of  existing  obstructions,  natural  and  artificial,  so  a«  to 
form  a  channel  30  feet  wide,  with  a  least  depth  of  18  inches,  during  five 
months  of  the  year,  and  extending  up  the  river  a  distance  of  122  miles 
from  the  Ohio. 

Up  to  the  close  of  the  fis(!al  year  ending  June  30,  1891,  $15,103  had 
been  expended,  resulting  in  the  partial  improvement  of  the  river  for  a 
distance  of  119  miles,  removing  snags,  logs,  etc.,  from  the  channel,  and 
cutting  passage  ways  through  old  dams. 

During  tlie  fiscal  year  ending  June  30, 1892,  $1,303.30  was  expended, 
and  resulted  in  the  general  improvement  of  the  stieani  for  rafting  pur« 
poses  from  Big  Hurt*  Creek  to  Bjirboursville. 
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July  1, 1891,  balance  unexpended $1, 397. 00 

Jane  30, 1892,  amount  expended  dnring  fiscal  3' ear 1, 303. 30 

July  1, 1892,  balance  unexpended 93. 70 

July  1, 1892,  ontstandlng  liabilities .25 

July  1,1892,  balance  aTallabl© 93.45 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

AjDoant  available  for  fiscal  year  ending  June  30,  1893 2, 093. 45 

(See  Appendix  G  G  10.) 

11.  Little  Kajiawha  River^  West  Virginia. — This  river,  at  the  time 
iiuproyements  were  commenced  by  the  Uiuted  States,  was  much  ob- 
sti  acted  by  logs,  snags,  leaning  trees,  etc.,  above  that  portion  con- 
trolled by  the  Little  Kanawha  Navigation  CompaDy. 

The  original  project,  adopted  in  1870,  was  for  the  removal  of  Beaver 
and  Nailor  Bend  rocks,  and  for  cleaning  out  snags  and  fallen  trees. 
This  was  modified  in  1880  by  the  adoption  of  an  additional  project  for 
the  construction  of  a  lock  and  dam  2  miles  above  Burning  Springs, 
W.  Ya. 

Up  to  June  30, 1891,  $183,859.71  bad  been  expended,  resulting  in 
placing  the  upper  part  of  the  river  in  a  fair  rafting  condition,  and  so 
that  during  moderate  stages  light-draft  steamboats  could  run  as  far  as 
GrantsTille.  The  masonry  of  the  lock  was  completed,  a  lock  house 
built,  and  the  abutment  and  65  feet  of  the  dam  put  in.  The  space  be- 
hind the  land  wall  of  the  lock  was  filled  in. 

During  the  fiscal  year  ending  June  30, 1892,  $23,805.89  was  expended, 
and  residted  in  the  completion  of  the  dam,  except  backing,  constructing 
the  gates,  and  putting  them  and  talves  and  operating  machinery  in 
place. 

The  area  behind  the  land  wall  was  partly  paved,  and  cribs  at  upper 
and  lower  ends  of  land  wall  partially  constructed. 

July  1, 1891,  balance  nnexpended $27, 315. 29 

Jane  30,  1892,  amount  expended  dnring  fiscal  year 23, 805. 89 

Jnly  1, 1892,  balance  nnexpeoded 3, 509. 40 

July  1,  1892,  outstanding  liabilities 986.05 

July  1,  1892, balance  available 2,523.35 

(See  Appendix  G  G  11.) 

X2.  Operating  and  keeping  in  repair  the  lock  and  dam  on  Little  Kana- 
wha River  J  West  Virginia, — ^The  lock  was  open  to  navigation  Decem- 
ber 2, 1891,  and  has  been  operated  continuously,  with  the  exception  of 
a  short  time  in  June,  when  it  was  closed  teniiK)rarily  for  repairs. 

The  amount  expended  for  the  fiscal  year  ending  June  30, 1892,  was 
$706.65,  in  operating  the  lock  and  making  general  repairs  to  lock  and 
dam,  etc. 

•  The  estimate  of  the  cost  of  operating  and  care  for  the  fiscal  year  end- 
ing June  30, 1893,  is  $5,220. 

(See  Appendix  G  G  12.) 

13.  Buekkannon  River^  West  Virginia. — This  stream  was  originally 
80  obstructed  by  rocks  and  log  jams  that  timber  could  be  floated  out 
only  on  a  12-foot  rise. 

'file  project  for  its  improvement,  adopted  in  1884,  provides  for  the 
formation  of  a  rafting  channel  24^  miles  long,  with  a  minimum  width  of 
30  feet. 
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The  amount  expeiuled  to  June  30,  1891,  was  $4,472.60,  and  resulted 
in  clearing  out  some  of  the  worst  rocks  and  log  jams. 

The  amount  expended  during  the  tiscal  year  ending  June  30,  1892, 
was  $1,010.18,  and  resulted  in  the  removal  of  3,510  cubic  yards  of  rock, 
136  trees,  and  25  logs. 

July  1, 1891,  balance  unexpended $1,027.40 

June  ato,  1892,  amount  expended  during  fiscal  year 1, 010. 18 

July  1,  1892,  balance  unexpended 17.22 

(See  Appendix  G  G  13.) 


LAKE   HARBORS   AND    RIVERS.       . 
IMPROVEMENT  OF  HARBORS  ON  LAKE  SUPERIOR. 

Officer  in  charge,  Oapt.  W.  L.  Fisk,  Corps  of  Enginews;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Harbor  at  Grand  Maraisy  Minnesota., — Tliis  small  natural  basin  was 
not  originally  of  sufficient  depth  nor  was  it  adequately  sheltered  either 
for  cointnercial  purposes  or  for  use  as  a  harbor  of  refuge;  the  approved 
project  of  1879  therefore  proposed  two  breakwater  piers  ea<;h  350  feet 
long  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  long 
from  the  east  i)oint,  and  the  dredging  to  a  deptli  of  at  least  16  feet- 
of  an  anchorage  area  of  about  2^  acres  at  a  total  estimated  cost  of 
$139,669.40.  Up  to  the  tlose  of  the  fiscal  year  ending  June  30,  1891, 
there  had  been  expended  on  this  work  $94,4(51.15;  with  this  suni  350 
feet  of  the  east  pier  had  been  completed  and  the  16-foot  anchorage  area 
increased  to  15.1  acres. 

During  the  fiscal  year  ending  June  30, 1892,  there  was  expended 
$21,455.89,  all  for  dredging,  and  the  16-foot  anchorage  area  is  now  21.5 
acres  in  extent, 

July  1, 1891,  balance  unexpended $22, 922. 18 

June  30,  1892,  amount  expended  during  liscal  year 21, 456.  ^ 

July  1,  1892,  balance  unexpended 1,  466. 29 

4juount  appropriated  by  act  approved  July  13,  1892 10, 000.  GO 

Auionnt  available  for  fiscal  year  June  30,  1893 11, 466. 29 

Amount  (estimated)  required  for  completion  of  existing  project 12, 319. 40 

Submitt<Ml  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


(See  Appendix  H  H  1.) 

2,  Ilarhor  at  Agate  Bay,  Minnesota, — This  is  a  shipping  port  for  iron 
ore,  and  when  the  breakwater  piers  are  built  will  form  a  harbor 'of 
refuge.    It  is  27  miles  east  of  Duluth. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  188f, 
and  <!ontempIates  the  erection  of  two  piers  i)rojecting  from  the  bead- 
lands  of  the  bay  and  inclosing  about  109  acres  of  water  area.  The 
eiistern  pier  is  to  be  1,000  ieet  long  and  the  western  one  900  feet. 
Work  ui>on  the  east  pier  was  commenced  in  1887  and  at  the  close  of 
work  in  November  la^t  750  feet  of  it  had  been  built. 

Th^j  beneftcial  eHects  of  the  work  done  are  greater  than  were  antici- 
l)ated,  the  tranquillity  of  the  harbor  has  been  greatly  augmented,  and 
vessels  are  no  longer  obliged  to  put  to  sea  during  storms,  but  can  find 
safety  under  the  shelter  of  the  breakwater. 
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Amount  exi)ended  to  June  30, 1891,  $36,265.79;  amount  expended 
during  fiscal  year  ending  June  30,  1892,  $25,128.80. 

July  1,  1891,  balance  unexpended $26,244.21 

June  20, 1SI92,  amount  expended  during  fiscal  year.; 25,128.80 

July  1, 1892,  balance  unexpended , 1, 115. 41 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 31, 115. 41 

i  Amount  (efitimated)  required  for  completion  of  existing  project 151, 708. 00 

<  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
(     Itarbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  2.) 

3,  Harbor  at  Dnluth^  Minnesota. — ^Tbe  original  project  for  the  im- 
provement of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in 
Lake  Superior,  outside  of  Minnegota  Point,  in  continuation  of  one 
already  commenced  by  the  N^orthem  Pacific  Eailroad  Company.  This 
breakwater  was  destroyed  by  a  storm  in  1872  and  abandoned.  In  1873 
Congress  provided  for  maintaining  the  canal  through  Minnesota  Point, 
which  had  been  constructed  by  the  city  of  Duluth,  and  for  dredging 
channels  in  Sui)erior  Bay  to  the  Duluth  docks. 

Work  under  this  project  was  continued  until  1881,  at  which  time -the 

piers  of  the  canal  had  been  repaired  and  somewhat  extended,  a  harbor 

•  basin  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 

Superior  Bay  from  Duluth  to  deep  water  at  Connor  Point.    The  amount 

expended  under  this  project  wa«  $270,651.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884,  and 
1888,  the  object  being  to  preserve  the  piers  bordering  the  canal,  dredg- 
ing an  inner  harbor  to  accommodate  vessels  drawing  16  feet  of  wafer, 
a  channel  parallel  with  the  Park  Point  dock  line  100  feet  wide,  a  chan- 
nel east  of  Rice  Point  200  feet  wide  and  17  feet  deep,  and  a  channel 
along  the  north  shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 

The  total  amount  expended  on  the  harbor  to  June  30,  1891,  is 
$590,732.98,  of  which  $270,651.81  was  expended  prior  to  the  adoption 
of  the  present  project;  the  amount  expended  under  the  present  project 
to  the  same  date  is  $320,081.17.  The  work  has  resulted  in  increasing 
the  dredged  area  of  the  harbor  basin  to  about  104  acres,  exclusive  of 
private  dredging,  removing  shoals  from  area  previously  dredged,  giv- 
ing the  whole  dredged  basin  a  minimum  depth  of  16  feet,  deepening 
the  Blast  Furnace  Channel  to  a  like  depth,  maintaining  the  canal  piers, 
and  commencement  of  channels  east  of  Rice  Point  and  on  north  shore 
of  St.  Louis  Bay.  The  Blast  Puniace  Channel  was  abandoned  upon 
tihe  establishment  of  the  new  dock  lines. 

Work  during  the  past  year  consisted  in  enlarging  the  new  channel 
.  on  the  north  side  of  St.  Louis  Bay.  The  season's  work  gave  this  chan- 
nel a  width  of  about  100  feet  between  15-foot  curves.  The  amount  of 
material  dredged  was  295,177.3  cubic  yards. 

The  canal  piers  are  in  a  poor  condition,  and  the  entire  work  needs  to 
be  replaced  with  an  improved  and  permanent  structure. 

The  harbor  basin  and  connecting  channels  will  eventually  require 
deepening  to  22  feet.  The  channels  recently  commenced  sliould  be 
completed  at  an  early  date,  both  for  the  accommodation  of  commerce 
and  as  a  matter  of  economy.  The  ruling  depths  in  the  portions  of  the 
harbor  dredged  by  the  United  States  are — 
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Feet.   * 
In  canal -      17 

In  the  inner  basin  or  harbor 16 

In  channel  on  north  shore  of  St.  Louis  Bay  for  a  distance  of  about  V2,W0  foot  .  -      16 
In  new  channel  east  of  Rice  Point. . : 16 

Julyl,  1891,  balance  unexpended $62,833.73 

June  80, 1892,  amount  expended  during  fiscal  year 45, 822. 98 

July  1, 1892,  balance  unexpended 17,010.75 

Julyl,  1892,  outstanding  liabilities $62.23 

July  1, 1892,  amount  covered  by  uncompleted  contracts 10, 240. 00 

10,302.23 

Julyl,  1892,  balance  available 6,706.52 

Amount  appropriated  by  act  approved  July  13,  1892 12^,000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 131, 708. 52 

(  Amount  (estimated)  required  for  completion  of  existing  project 122, 026. 00 

<  Submitted  in  compliance  vrith  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867 . 

(See  Appendix  H  H  3.) 

4.  Harbor  at  Superior  Bay  and  St,  Louis  Bay,  Wisconsin.-^OTig- 
inally  the  natural  entry  to  Superior  Bay  was  obstructed  with  shifting 
bars  having  at  most  but  9  feet  depth  of  water  over  them.  The  citizens 
of  Superior  attempted  to  remedy  this  by  constructing  piers  to  confine 
the  outflowing  waters  of  the  bay,  and  this  work  was  taken  up  by  the 
United  States  in  1867,  and  has  successftiUy  maintained  since  then  a ' 
ruling  depth  of  16  feet  between  the  piers. 

The  piers  are  350  feet  apart,  and  a  good  deal  of  dredging  has 
been  necessary  to  obtain  the  required  depth  between  them  and  the 
chsbunels  leading  to  Connor  Point  and  the  Quebec  Dock  and  a  new- 
connecting  channel  in  St.  Louis  Bay.  The  original  project  of  1867  has, 
therefore,  been  modified  from  time  to  time  to  meet  the  needs  of  the 
rapidly  increasing  capacity  of  the  vessels  visiting  this  port,  the  last 
modification  being  made  by  act  of  Congress  approved  August  6, 1886, 
which  added  improvement  of  channel  in  St.  Louis  Bay. 

In  carrying  out  the  original  project  with  modifications  there  had 
been  expended  to  June  30, 1891,- the  sum  of  $182,456.43. 

Operations  during  the  past  year  have  consisted  in  widening  and 
straightening  the  channel  leading  from  the  entry  to  Connor  Point, 
widening  the  West  Superior  Channel  in  St.  Louis  Bay  in  the  vicinity 
of  Connor  Point  and  the  Northern  Pacific  Railroad  Bridge,  and  extend- 
ing it  about  2,500  feet  towards  the  natural  deep  water  at  Grassy 
Point. 

The  entry  piers  need  extensive  repairs,  particularly  the  superstruc- 
ture.   The  entry  and  dredged  channels  have  full  16  feet  depth. 

July  1, 1891,  balance  anexpended $71,674.65 

June  30, 1892,  amount  expended  during  fiscal  year 50, 181. 71 

July  1, 1892,  balance  unexpended 21, 542. 94 

Amount  appropriated  by  act  approved  July  13, 1892 70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 91, 542. 94 

(  Amount  (estimated)  required  for  completion  of  existing  project 156, 738. 00 

<  Submitted  in  compliance  with  retiuirements  of  sections  2  oi  river  and 
*  (     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  4.) 
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5.  Minnesota  Point  at  Superior^  Wiaconsin, — Tlie  objrict-of  this*  work 
is  to  protect  the  channel  from  the  old  eutrauce  to  {Superior  Bay  from 
drifting  sand  and  to  prevent  the  lake  from  cutting  through  Minnesota 
Point  into  the  bay  at  a  low  place  known  as  ^'  The  Opening.^' 

The  project  approved  October  23,  1890,  was  for  a  double  post  and 
board  fence  of  a  total  length  of  1,216  feet  filled  in  with  brush  and  stone 
t<>  catch  the  sand.  • 

The  fence  was  completed  May  27, 1891,  and  is  accomplishing  the 
purpose  for  which  it  was  built. 

July  1, 1891;  balance  unexpended $368.41 

June  30, 1S&2,  amount  expended  during  fiscal  year 322. 49 

July  1, 1892,  balance  unexpended 45.92 

(See  Appendix  H  H  5.) 

6.  Harbor  at  Ashlandy  Wisconsin. — Ashland  Harbor  is  located  at  the 
head  of  Chequamegon  Bay,  and  originally  had  no  protection  from  the 
waves  which  rolled  into  the  bay  or  from  the  waves  generated  within 
the  bay  Itself  by  storms. 

The  approved  project  is  for  tlie  construction  of  a  pile,  slab,  and  rock 
breakwater,  8,000  feet  long,  northeast  of  the  town,  and  for  dredging  a 
c'.hsyin.el  in  front  of  the  wharves  of  the  city  to  accommodate  vessels 
draVing  16  fact  of  water.  During  the  season  of  1889  a  portion  of  the 
breakwater  4,650  feet  in  length  was  completed,  but  a  severe  storm  in 
November  the  same  year  destroyed  the  outer  50  feet  and  the  slab  fill- 
ing settled  in  some  places.  During  last  year  1,080  feet  was  added  to 
the  breakwater,  making  its  present  length  5,680  feet,  the  brea<3h  in 
Chequamegon  Point  was  closed  with  a  brush  and  stone  dike,  and  the 
old  i>art  of  the  breakwater  repaired. 

Xo  dredging  has  yet  been  done. 

The  amount  expended  during  the  year  was  $59,400.87. 

The  total  amount  expended  under  approved  project  to  June  30, 1891, 
was  77,737.80. 

The  breakwater,  though  of  insufficient  length  to  give  full  protection 
to  all  the  wharves  of  the  city,  has  neveitheless  had  a  marked  influence 
in  improving  the  tranquillity  of  the  liarbor. 

July  1,  1891,  balance  unexpended $64,762.20 

June  30,  18S6,  amount  expended  during  fiscal  year 59, 400. 87 

July  1,  1892,  balance  unexpended ^,  361. 33 

Amount  appropriated  by  act  approved  J  uly  13,  1892 45, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 50, 361. 33 

i  Amount  (estimated)  required  for  completion  of  existing  project 142, 500. 00 

<  Submitted  in  compliance  viith  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  6.) 

7.  Harbor  at  OntonagoUj ,  Michigan. — The  entrance  to  Ontonagon 
River,  which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which 
time  the  project  for  securing  12  feet  depth  by  building  parallel  piers 
on  either  side  of  the  mouth,  extending  to  the  18- foot  curve  of  depth  in 
Lake  Superior,  and  dredging  a  channel  between  the  piers,  was  adoi)ted. 

The  west  pier  has  reached  a  length  of  2,675  feet,  and  is  very  nearly 
out  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has 
advanced  in  the  mean  time,  owing  to  the  very  considerable  volume  of 
sand  carried  into  the  lake  by  the  river,  and  since  it  appears  probable 
that  the  advance  of  the  bar  will  keep  pace  with  the  extension  of  the 
piers,  nnless  a  very  considerable  extension  is  made  at  once^  consider- 
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ation  scarcely  to  be  expected,  it  does  not  appear  that  oconoinic  consid- 
erations would  justify  any  further  extension  of  the  piers  at  present. 
The  east  pier  is  2,315  feet  in  length. 

For  a  time  it  seems  that  better  results  will  be  secured  after  the  piers 
are  put  in  repair  and  the  superstructures  to  outer  cribs  of  west  pier  are 
fini^ed  by  dredging  across  the  bar  after  ea<^h  spring  freshet. 

Tne  channel  between  the  piers  has  kept  a  depth  of  over  12  feet;  a 
dredged  channel  through  the  bar  and  the  remaining  160  feet  of  super- 
structure on  the  west  pier  were  completed  last  season. 

At  the  close  of  work  the  channel  was  left  with  16  feet  of  water  in  it, 
but  it  is  presumed  the  river  will  at  least  partially  fill  this  up  during 
this  season's  freshets. 

The  amount  expended  during  the  fiscal  year  just  closed  was  $9,585.39. 

The  total  cost  of  the  improvement  to  June  30, 1891,  was  $302,730.76. 

July  1, 1891,  balance  unexpended $11, 042.  31 

June  30, 1892,  amount  expended  during  fiscal  year 9, 585.  39 

July  1, 1892,  balance  unexpended 1, 456.  92 

Amount  appropriated  by  act  approved  July  1^  1892 20,  OOO.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 21, 456.  92 

i  Amount  (estimated)  required  for  completion  of  existinj;  project 35j  670. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  H  H  7.) 

8.  Eagle  Harbor ,  Michigan. — Previous  to  the  improvement  of  Eagle 
Harbor  the  entrance  was  obstructed  by  a  rocky  reef,  with  8^  feet  of 
water  over  the  shoalest  part. 

The  project  for  the  improvement  of  tliis  harbor  was  adopted  in  1866 
and  modified  in  1868, 1874,  and  1878.  The  plan  as  finally  carried  out  con- 
sisted in  blasting  and  dredging  through  the  rocky  ledge  a  channel  130 
feet  wide  and  14  feet  deep,  and  mai'king  it  with  two  guiding  cribs,  one 
on  each  side  of  the  channel,  and  the  removal  of  a  number  of  bowlders. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1892,  was  $94,713.07,  and  has  resulted  in  carrying  out  the  above  proj- 
ect, the  work  having  been  comi)leted  in  1879,  and  meeting  the  present 
demands  of  commerce. 

No  appropriation  is  asked  for  this  harbor,  as  the  fiinds  available  will 
probably  be  sufficient  to  keep  the  work  in  good  order  for  several  years 
longer. 

July  1, 1891,  balance  unexpended $2,486.33 

June  30, 1892,  amount  exx)ended  during  fiscal  year 200. 00 

July  1, 1892,  balance  unexpended 2,286.33 

(See  Appendix  H  H  8.) 

9.  Harbor  at  Marquette^  Michigan, — Originally  this  harbor  afforded 
no  protection  to  vessels  from  easterly  or  north(»astei iy  storms,  and  in 
18G6  a  project  was  api)roved  for  the  construction  of  a  breakwater  com- 
posed of  cribs  filled  with  rock,  and  i^rojecting-  from  the  sh(n*e  into  the 
bay  a  distance  of  2,000  feet.  Tliis  ])ier  was  finished  practically  as  pro- 
jected in  1875,  but  since  its  commencement  extensive  repairs  have  been 
made  to  the  superstructure. 

As  the  timber  composing  the  superstructure  has  been  in  i)lace  far 
longer  than  sn])pose<l  la-olmbh',  it  is  essential  that  it  be  replaced  by 
more  durable  material.  A  pioJc<*t  for  a  <'oncrete  sn])erstrncture  was 
ai>proved  in  February,  1800.     Its  estimated  cost  is  $2o2,030.71. 
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In  the  river  and  harbor  act  of  August  11, 1888,  proviwon  ^ 
for  the  extension  of  tlie  breakwater.  There  was  finished  W  fe 
^work  and  180  feet  of  ripra])  foundation.  The  ei)ntraet  in  pr 
dat^  of  last  annual  report  extended  the  breakwater  240  fwj1 
700  feet  to  be  built  to  complete  it. 

The  breakwater  in  itvs  present  condition  gives  much  protect 
harbor. 

The  amount  expended  during  the  fiscal  year  ending  June 
was  $29,798.60. 

The  total  cost  of  the  work  to  June  30,  1891,  wa«  $349,770.5^ 

July  1,  1891,  balance  unexpended 

June  30,  1892,  amount  expended  during  fiscal  year 

July  1,  1892,  balance  unexpended 

July  1,  1892,  outstanding  liabilities 

July  1, 1892,  balance  available 

Amount  appropriated  by  act  approved  July  13,  1892 

Amount  available  for  fiscal  year  ending  June  30,  1893 

C  Aniount«(e«timatedJ  required  for  completion  of  existing  project 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  9.) 

10,  Harbor  of  refuge  at  Grand  Marais,  Mwhigan. — Origii 
entrance  to  this  harbor  was  obstructed  by  a  hiir,  having  bu 
feet  <Iepth  of  water  npon  it.  The  project  for  it8  improvement 
in  1881,  has  for  its  object  a  deep  and  safe  channel  into  the  har 
ing  it  a  harbor  of  refuge.  This  object  is  to  be  attained  by 
parallel  piers  proje<3ting  into  the  lake,  and  dredging  out  a  ch 
tween  them,  connecting  the  deep  water  of  the  lake  with  tl 
harbor. 

The  proposed  length  of  each  pier  was  1,800  feet.  The  wesi 
now  reached  a  length  1,400  feet,  and  the  east  pier  853  feet. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  oul 
the  i)iers,  but  had  shoaled  until  it  had  but  from  7  to  9  feet  dei 
work  begun  last  season. 

The  total  amount  expended  under  api)roved  project  to  June 
was  $180,880.80. 

The  amount  expended  during  the  year  ending  June  30,  : 
$45,727.26. 

The  outer  ends  of  the  canal  piers  were  repaired,  new  shore 
spurs  put  in,  the  old  shore  ends  remcxleled,  and  a  channel  175 
and  17  feet  deep  dredged  through  between  the  piers. 

July  1,  1891,  balance  unexpended 

June  30,  18912,  amount  expended  during  liscal  year 

July  1, 1892,  balance  unexpended ^ 

July  1,  1892,  outstauding  liabilities 

July  1,  1892,  balance  available 

Amount  appropriated  by  act  ajiproved  July  13.  1802 

Amonnt  available  for  fiscal  j^ear  ending  June  30,  1893 

i  Amonnt  (e8timat^d)  required  for  ronvpletioii  of  existing  projort 

<  Submitted  in  coinpli:nu'o  with  requirements  ol"  sections  2  o|*  liver 
(     and  harbor  act«  of  I8Gii  and  1807, 

(See  Appendix  II II 10.) 
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EXAMINATION  AND  SURVEY,  MADE  IN  COMPLIANCE  \V1TH  PROVISIONS 
OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1800. 

The  required  preliminary  examination  of  the  St.  Lovis  lUver^  Minne-- 
sotOj  from  Grmsy  Pointj  in  St  Louis  Bay,  to  Fond  dv,  Lac^  or  the  State 
I'nie  between  Minnesota  and  Wiscon^in^  was  made  by  the  local  engineer 
ill  charge,  Maj.  James  B.  Qiiinn,  Corps  of  Engineers,  and  report  thereon 
submitted  through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engi- 
neer, JSforthwest  Division.  It  is  the  opinion  of  Maj.  Qninn,  and  of  the 
division  engineer,  based  upon  the  facts  and  reasons  given,  that  this 
locality  is  worthy  of  improvement.  This  opinion  being  concurred  in  by 
mo,  Maj.  Quinn  was  charged  with  its  survey,  which  has  been  com- 
pleted and  report  thereon  submitted  by  Cai)t.  Fisk.  The  improvement 
proposed  contemplates  forming  a  channel,  by  dredging  where  neces- 
,  sary,  100  feet  wide  at  bottom  and  16  feet  deep  up  to  Fond  du  Lac,  at  an 
estimated  cost  of  $113,000.  The  reports  were  transmitted  to  Congress 
and  printed  as  House  Ex,  Doc.  No.  58^  Fifty-second  Congress,  first  ses- 
sion.    (See  also  Appendix  H  H  11.) 

IMPROVEMENT  OF  PORTAGE  LAKE  AND  LAKE  SUPERIOR  CANALS, 
ACROSS  KEWEENAW  POINT,  MICHIGAN,  OF  HARBORS  ON  WESTERN 
SHORE  OF  LAKE  MICHIGAN  NORTH  OF  CHICAGO,  ILLINOIS^  AND  OP 
FOX  AND  MENOMINEE  RIVERS,  WISCONSIN. 

Officers  in  charge,  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers,  to 
'  January  20, 1892,  and  Maj.  James  F.  Gregory,  Corps  of  Engineers,  since 
that  (late,  Avith  Lieut.  H.  E.  Waterman,, Corps  of  Engineers,  under  their 
immediate  orders;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engi- 
neers. 

1.  Portage  Lake  and  LaJce  Svperior  Canals,  across  Keweenaw  Point, 
Michigan. — In  accordance  with  the  provisions  of  the  river  and  harbor 
act  of  September  19, 1890,  the  United  States  purcliased  and  assumed 
the  charge  and  care  of  these  canals  on  August  3,  1891. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Suj)erior  and  Keweenaw  Bay,  canals  and  canal  revetments, 
dredged  cuts  and  channel- ways,  lights  and  buoys.  There  are  no  locks. 
When  the  United  States  assumed  charge  the  piers  and  revetmenti^ 
were  (and  are  now)  in  a  dilapidated  condition,  bars  had  formed  at  the 
harbor  entrances,  and  many  j)laces  in  the  channel-ways  had  shoals  by 
deposition  of  material. 

xVs  the  water  way  is  intended  for  the  use  of  all  vessels  that  navigate 
Lake  Superior,  and  is  actually  used  by  a  large  proportion  of  them,  it  is 
necessary  tliat  tlie  depth  and  width  of  tlie  channels  shall  at  least  be  equal 
to  that  of  the  St.  Marys  Falls  Canal,  which  now  limits  th6  maximum 
draft  and  dimensions  of  the  largest  vessels  which  rim  to  Lake  Superior. 

In  the  act  of  Congress  before  refeiTcd  to,  for  the  purpose  of  preserv- 
ing and  continuing  the  use  and  navigation  of  said  canals,  $10,000  "for 
each  of  the  present  and  the  next  fiscal  year"  was  appropriated. 

As  the  United  States  did  not  acquire  title  and  assume  charge  of  the 
canals  until  August,  1891,  the  former  amount  reverted  to  the  Treasury. 
Tlierefore  only  S10,000  has  been  available  to  the  close  of  the  fiscal  year 
ending  June  30, 1892.  Of  this  amount  $9,8»'33.(55  was  exi)ende(l  in  dredg- 
ing between  and  outside  of  the  ])iers  at  the  Lake  Su])erior  entrance  last 
summer  and  this  s])ring,  removing  20,r)84:  cubic  yards  of  material. 
Soundings  and  exjiniinations  weiv  niiide  all  along  Ihe  water  way;  a 
break  in  the  west  pier.  Lake  Superior,  was  rcpain'd,  and  tlie  canals 
cared  for  and  ]»rescrved  as  well  as  the  limited  amount  of  funds  avail- 
able would  allow.  ^  , 
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Harbor  lines  in  Portage  Lake^  Houghton  County,  Michigan. — For 
about  7  miles  of  Portage  Lake,  in  the  vicinity  of  Houghton  and  ^Han- 
cock,  harbor  lines  were  recommended  by  a  Board  of  Engineers  and  ap- 
proved by  the  War  Department  January  5, 1891.  For  this  purpose  and 
for  purposes  connected  with  them,  the  sum  of  $6, 128.70  was  made  avail- 
able bv  the  river  and  harbor  act  of  September  19, 1890. 

Up  to  the  end  of  the  fiscal  year  ending  June  30, 1892,  $2,817.78  has 
been  expended  in  making  surveys  and  examinations  and  in  contingen- 
cies connected  with  the  harbor  fines. 

Portage  Lake  and  Lake  Superior  Canals,  across  Keweenaw  Point. 

Amount  appropriated  by  act  of  September  19,  1890 $10, 000. 00 

June  30, 1892,  amount  expended  during  fiscal  year 9, 833. 65 

Jnly  1, 1892,  balance  unexpended. 166. 35 

July  1, 1892,  outstanding  liabilities 166.35 

Amount  appropriated  by  act  approved  July  13, 1892 $50, 000. 00 

C  Amount  (estimated)  required  for  completion  of  existing  project 1, 245, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1166  and  1867. 

Sarhor  lines  in  Portage  Lake. 

Amount  appropriated  by  act  of  September  19,  1890 $5, 128. 70 

June  30,  1892,  amount  expended  to  end  of  fiscal  year 2, 817. 78 

July  1,  1892,  balance  unexpended 2,310.92 

(See  Appendix  1 1  !•) 

2.  Afanistique  Harbor,  Michigan. — The  naturfil  channel  of  entrance  to 
the  month  of  the  Manistique  River  was  7  feet  deep.  By  private  enter- 
prise 3,000  feet  of  slab  piers  had  been  built  at  the  month  of  the  river, 
and  a  channel  dredged  to  10  feet  before  any  appropriation  had  been 
made  by  the  Government. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1880, 
and  consisted  in  dredging  between  the  piers  built  by  the  Chicago 
Lumbering  Company,  increasing  the  depth  of  the  channel  to  12  feet  for 
a  width  of  150  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  channel  between  the  private  piers  of 
the  above-mentioned  dimensions.  Dredging  was  done  to  the  amount 
of  11,780  cubic  yards  at  a  cost  of  $2,989.21,  and  work  was  then  sus- 
pended in  consequence  of  the  refusal  of  the  company  controlling  the 
harbor  to  rectify  their  pier  lines  when  rebuilding  the  same. 

Nothing  has  iE)een  done  since  work  was  suspended  in  1881. 

Soundings  .taken  in  May,  1892,  show  a  navigable  channel  between 
the  piers  with  a  depth  of  13  feet,  but  with  a  governing  depth  over  the 
bar  of  about  11  feet. 

July  1,  1891,  balance  unexpended. $2, 600. 76 

June  30,  1892,  amount  expended  during  fiKcal  year 31. 36 

July  1,  1892,  balance  unexpended 2,569.40 

(See  Appendix  112.) 

3.  Cedar  River  Harbor,  Michigan. — Previous  U^  improvement  the 
month  of  Cedar  River  was  175  I'ec^t  wiile  and  8  to  10  feet  deep,  witli  a 
3-foot  bar  in  front. 

Improvements  had  been  made  by  private  parties  prior  to  the  com- 
mencement of  Government  work. 
The  project  of  improvement  was  adopted  in  1883,  with  a  modiflcatiou 
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in  the  direction  of  the  piers  in  1884,  the  object  being  to  afford  an  en- 
trairce  channel  of  navigable  width  and  14  feet  in  depth. 

Up  to  June  30, 1891,  there  had  been  expended  $27,781.93,  reRiilting 
in  the  construction  of  two  pile  piers  764  and  301  feet  long,  respectively, 
in  continuation  of  the  slab  docks  built  by  private  enterprise,  and  a 
channel  that  in  October,  1885,  was  60  feet  wide  and  13  feet  deep,  and 
100  feet  wide  for  a  depth  of  11  feet. 

Soundings  taken  in  May,  1892,  showed  a  channel  20  feet  wide  and  12 
feet  deep ;  also  a  channel  10  feet  deep  with  a  least  width  of  40  feet. 
Dredging  by  private  enterprise  was  in  progress. 

Work  was  suspended  in  November,  1885,  and  has  not  been  resumed 
by  the  United  States  since  that  date.  It  is  reported  that  some  dredg- 
ing wa«  done  by  private  parties  in  1891  and  1892. 

.July  1, 1891,  balance  unexpended $2,  218.  07 

June  3(),  1892,  amount  expended  during  fiscal  year 76. 00 

July  1, 1892,  balance  unexpended , 2, 142.07 

C  Amount  (estimated)  required  for  completion  of  existing  project 108,  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix  113.)  • 

•i.  Menominee  Ilarhor^  Michigan  and  Wisconsin, — Provions  to  the  im- 
provement of  this  harbor  the  depth  of  water  at  the  mouth  of  the 
Menominee  River  was  about  4  feet,  and  the  river  was  navigable  for 
boats  of  that  draft  i?)r  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1871 
and  modified  in  1874,  the  object  being  to  afford  a  channel  of  entrance  of 
navigable  width  and  not  less  than  14  feet  depth. 

The  amount  expended  up  to  June  30, 1891,  was  $208,776.54,  resulting 
in  the  construction  of  two  piers,  400  feet  apart,  the  north  pier  1,854  feet 
long  and  the  south  pier  2,710  feet  long,  with  a  dredged  channel  between, 
14  feet  deep  and  200  to  300  feet  wide. 

During  the  fiscal  year  ending  June  30,  1892,  $2,876.73  was  expended 
in  dredging,  which  resulted  in  the  formation  of  a  channel  3,000  feet 
long,  200  feet  wide,  and  16  feet  deep,  from  the  16-foot  contour  in  Green 
Bay  to  the  lower  end  of  the  channel  of  the  Menominee  River,  of  the 
same  depth  and  width. 

July  1, 1891,  balance  unexpended $3, 255. 05 

Jniie  30, 1892,  amount  expended  during  fiscal  year 2, 876. 73 

July  1, 1892, balance  unexpended 378.32 

(  Amount  (estimated)  required  for  repairH  to  piers 15, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  114.) 

5.  Menominee  River ^  Michigan  and  Wisconsin, — The  river  and  harbor 
act  of  September  19, 1890,  appropriated  $54,000  for  "  continuing^  the 
improvement  up  the  river  from  termination  of  old  work"  and  the  orij::- 
inal  approved  project  was  for  dredging  a  channel  200  feet  wide  and  10 
feet  deep  from  Green  Bay  up  the  Menominee  River  as  far  as  the  funds 
available  would  allow,  the  object  bein^  to  create  a  navigable  channel 
IG  feet  deep  from  Green  Bay  to  N,  Ludington  Compauy^s  miil,  a  dis- 
tance of  about  2  miles.  Tlio  project  has  been  modified  by  reducing  the 
upper  2,600  linear  feet  to  a  width  of  100  feet.  • 

The  total  amount  expended  up  to  close  of  fiscal  year  ending  June  30, 
1891;  was  |11^072t33  w  dredging  30,008  cubic  yaids  of  material    TUo 
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depth  at  the  close  of  the  year  was  13  feet  through  a  narrow  and  intri- 
eate  channel  from  the  harbor  piers  up  to  the  mill  above  mentioned. 

jDnring  the  fiscal  year  ending  June  30, 1892,  $27,072.69  was  expended 
in  dredging  and  the  work  is  still  in  progress. 

The  lower  section  of  6,550  feet  in  length  has  now  a  channel  200  feet 
wide  and  16  feet  deep.  The  middle  section,  2,750  feet  long,  has  been 
dredged  to  a  depth  of  16  feet  for  a  varying  width  of  90  to  IZO  feet. 
Upon  the  upi)er  section  of  2,400  feet  no  work  has  yet  been  done.  The 
cliannel  has  a  depth  of  from  1  to  13  feet. 

JiQy  1, 1S91,  balance  unexpended $42,927.68 

June  30, 1892,  amonnt  expended  during  fiscal  year 27, 072. 69 

July  1, 1892,  balance  unexpended 15, 854. 99 

Jnl5  1,  1892,  outstanding  liabilities $8>tl.39 

Jaly  1,  1892,  amount  covered  by  uncompleted  contracts 8,  ;t>4. 05 

9,238.44 

July  1,1892,  balance  available ^. 6,616.55 

Amonnt  appropriated  by  act  approved  July  13,  lSiY2 20, 500. 00 

Amount  avaUablo  for  fiscal  year  ending  June  30,  1893 27, 116. 55 

(See  Appendix  115.) 

6.  Oconto  Sarbor,  Wisconsin. — In  its  natural  condition  the  channel 
at  the  entrance  to  the  Oconto  lliver  was  obstructed  by  a  bar  with  less 
than  2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construc^tion 
of  a  small  amount  of  slab  pier  and  by  dredging,  had  increased  the 
depth  to  3J  feet. 

The  project  of  improvement,  adopted  in  1882,  proposes  to  secure  an 
8-foot  channel  from  Green  Bay  to  the  city  of  Ocx)nto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  'of 
$150,000. 

The  total  amount  expended  up  to  June  30, 1891,  was  $65,034.87,  re- 
sulting in  the  building  of  two  piers,  the  north  pier  1,003  feet,  and  the 
south  pier  2,151  feet  in  length,  the  latter  being  the  full  length  contem- 
plated by  the  approved  project,  and  in  the  removal  of  405,356  cubic 
yards  of  material.  Owing  to  the  narrowness  of  the  dredged  channc^l 
and  the  soft  character  of  the  material  the  spring  freshets  have  a  tendency 
to  obliterate  the  dredging  of  the  previous  year. 

During  the  fiscal  year  ending  June  30, 1892,  the  north  pier,  which  was 
seriously  damaged  by  a  freshet  in  April,  181)1,  was  repaired  by  driving 
a  line  of  piles  along  the  channel-face  for  a  length  of  750  feet,  3  feet 
apart  from  center  to  center,  and  secured  by  wales  and  binders. 

Soundings  taken  in  May,  1892,  show  the  governing  depth  to  be  about 
7i  feet  at  the  harbor  entrance  and  about  6^  feet  in  the  river  as  far  uj) 
as  Spies's  mill. 

Jnly  1, 1891,  balance  unexpended $2,965. 13 

Jane  30, 1892,  amount  expended  during  fiscal  year 2, 855. 90 

July  1,  1892,  balance  unexpended 109. 23 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1893 3, 109. 23 

C  Amount  (estimated)  required  for  coraplotion  of  exist  in  ^r  projoct !.     79, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  6.) 

7.  Pensaukee  Harbor ^  Wisconsin. — The  original  dei)th  of  water  at  the 
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mouth  of  the  Pensaukoe  River  was  2  feet,  increased  by  private  enter- 
prise to  from  7  to  9  feet  for  a  width  of  30  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1883 
and  consisted  of  the  construction  of  a  single  slab  pier  2,500  feet  long, 
.  in  continuation  of  the  pier  built  by  private  enterprise,  and  4redging  a 
channel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier.    - 

The  total  amount  expended  up  to  June  30,  1891,  was  $11,267.74,  re- 
sulting in  the  construction  of  1,300  feet  of  the  proposed  extension  of  the 
pier  and  the  dredging  of  5,698  cubic  yards  of  material,  making  a  channel 
25  feet  wide  and  10  feet  d^eep. 

About  600  linear  feet  of  the  west  end  of  the  pier,  damaged  by  fire  in 
September,  1891,  was  repaired  in  October  and  November,  1891. 

The  last  survey,  made  in  May,  1890,  showed  the  governing  depth  to 
be  2.8  feet. 

July  1. 1891,  bdlance  unexpended $3, 731. 26 

June  dOf  1892,  amount  expeu4ed  during  tUcal  year 2, 595. 90 

July  1, 1892,  balance  unexpended 1, 135. 36 

i  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  an^  1867. 

(See  Appendix  1 1  7.) 

8.  Green  Bay  Harbor,  Wisconsin. — Before  the  improvement  of  this 
harbor  was  begun  the  channel  between  the  mouth  of  the  Fox  River 
and  the  deep  water  in  Green  Bay  was  circuitous  and  narrow,  with  but 
6  feet  of  water  at  its  shoalest  point. 

The  project  of  improvement  was  adopted  in  1806,  and  subsequently 
modified  so  as  to  provide  increased  depth  in  1872  and  1874,  the  object 
being  to  provide  a  dredged  channel  200  feet  wide,  14  feet  deep,  and  2 
miles  long,  in  place  of  the  natural  channel,  with  a  revetted  cut  across 
Grassy  Island. 

There  was  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1891,  $287,356.20,  resulting  in  a  dredged  channel  10,600  feet  long,  200 
feet  wide,  and  14  feet  deep,  except  where  occasional  shoals  reduced  the 
depth  to  13  feet,  and  in  the  construction  of  1,325  linear  feet  of  revet- 
ment of  the  sides  of  a  cut  through  Grassy  Island. 

During  the  year  ending  June  30, 1892,  $6,395.75  was  expended  in 
dredging  to  complete  the  14-foot  channel  and  to  remove  deposited 
materials.  The  present  channel  is  200  feet  wide  and  14  feet  deep.  A 
modification  of  the  present  project  was  submitted  February  12, 1892, 
for  increasing  the  depth  to  16  feet  and  extending  the  channel  in  a 
direct  line  through  the  bar  that  projects  from  Sable  Point,  making  its 
total  length  about  16,500  feet. 

July  1, 1891,  balance  unexpended *. $10, 224.  SO 

Juno  30, 1892,  amount  expended  during  fiscal  year 6, 395. 75 

July  1, 1892,  balance  unexpended 3, 829. 05 

Amount  appropriated  by  act  approved  July  13, 1892 26, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 28, 829. 05 

i  Amount  (estimated)  required  for  completion  of  existing  project 71, 915. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     haibor  acts  of  1866  and  1867. 

(See  Appendix  1 1  8.) 

9.  Harbor  of  refuge  at  entrance  of  Stnrgeon  Bay  Canal,  WiscouMn.^ 
Before  the  construction  of  this  harbor  was  undertaken,  the  Lake  Micb- 
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igan  entrance  to  the  Sturgeon  Bay  and  Lake  Michigan  Shij)  Canal  was 
entirely  unprotected  from  storms  ranging  from  northeast  to  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  tliis  point  was 
adopted  in  1873,  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart 
at  the  shore  line,  protecting  tlie  lake  entrance  of  the  canal,  and  converg- 
ing 80  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  an  area 
of  about  10  acres,  with  a  depth  of  at  least  16  fe^t. 

The  total  expenditure  at  this  harbor  up  to  June  30^  1891,  was 
$104,969.65,  resulting  in  the  completion  of  the  piers  as  projected,  and 
in  a  dredged  channel  nearly  16  feet  deep  at  the  entrance  and  14  feet  or 
more  thence  to  the  canal,  making  a  depth  of  14  feet  over  the  greater 
part  of  the  sheltered  area. 

During  the  fiscal  year  ending  June  30,  1892,  there  was  exi)ended 
$1,803.75  in  repairs  to  piers  and  in  dredging,  which  resulted  in  a  chan- 
nel 16  feet  deep  and  120  feet  wide  from  the  16-foot  contour  in  Lake 
Michigan  to  the  (;anal  entrance. 

Soundings  taken  in  April,  1892,  show  that  the  governing  depth  has 
been  reduced  by  deposits  of  material  to  about  12  feet. 

The  restoration  of  the  channel  to  a  depth  of  16  feet  was  begun  June 
21,  1892,  and  is  in  progress  at  the  close  of  the  fiscal  year. 

July  1,  1891,  balance  unexpended $3, 025. 35 

June  30, 18SK2,  amount  expended  during  fiscal  year 1, 803. 75 

July  1, 1892,  balance  unexpended 1, 221. 60 

July  1,  1892,  ouietandiiig  liabilities 100.00 

July  1,  1892,  balance'  available 1,121.60 

Amount  appropriated  by  act  appro vetl  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1893 6, 121. 60 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 7,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  9.) 

10,  AKnapee.JIarhoTy  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  River  was 
only  about  2  feet. 

The  project  of  iinprovement  adopted  in  1875  and  modified  in  1884, 
provided  for  tlie  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a  200- 
foot  entrance  between  the  pier  heads. 

The  total  amount  expended  up  to  June  30,  1891,  was  $161,208.66, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,102  feet 
long,  and  the  south  one  1,125  feet,  and  in  the  removal  of  29,876  cubic 
yards  of  rock,  and  107,638  cubic  yards  of  sand. 

During  the  fiscal  year  ending  June  30,  1892,  $4,032.14  has  been 
expended  in  placing  a  double  row  of  sheet  piling  along  352  feet  of  the 
north  pier  a^d  removing  652  cubic  yards  of  rook  and  28,205  cubic 
yards  of  sand  and  gravel  from  the  channel.  The  rock  was  used  for 
refilling  and  riprapping  the  piers. 

Soundings  made  in  October,  1891,  showed  a  depth  at  the  entrance  of 
16J  feet,  and  thence  to  the  west  end  of  the  piers  12  feet. 

The  Ahnajiee  and  Western  Hailroad  to  connect  with  the  Green  Bay 
and  Western  Railroad  is  exi)ected  to  be  completed  and  in  operation 
this  season. 
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July  1,  1891,  balance  unexpended $4,  726. 84 

June  30, 1892,  amount  expended  during  fiscal  year 4, 032. 14 

July  1,  1892,  balance  unexpended BiU.TO 

Amount  appropriated  by  act  approved  July  13,  1892 7,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7,  694.  70 

(  Amount  (estimated)  required  for  completion  of  existing  project 12,  000.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

(See  Appendix^l  1 10.) 

11,  Kewaunee  Harhor^  Wisconsin. — The  natural  entrance  to  this  har- 
bor was  through  the  Kewaunee  River.  The  river  lubuth  was  not  more 
than  20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point, 
and  was  obstructed  by  submerged  bowlders. 

The  ])roject  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cut  a  channel  14  feet  deep  through  a  neck  of  land  between  the  river 
and  the  lake  at  a  point  about  2,000  feet  south  of  the  river  mouth,  and 
to  continue  this  channel  to  deep  water  in  the  lake  by  the  construction 
of  two  parallel  i)iers  200  feet  apart,  extending  from  each  side  of  the  cut 
lakeward  to  the  18  foot  contour. 

The  total  amount  expended  on  this  harbor  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1891,  was  $03,885.14,  in  addition  to  which 
the  local  harbor  commissioners  had  expended  $8,042.72.  At  that  time 
1,000  feet  of  the  north  pier  and  1,075  feet  of  the  south  pier  had  been 
constructed,  and  there  was  a  channel  120  feet  wide  and  14  feet  deep. 

During  the  fiscal  year  ending  June  30, 1892,  $10,73l).79  was  expended 
in  extending  both  i)iers,  the  north  pier  being  now  1,250  feet  long  and 
the  south  pier  1,125  feet  long.  This  work  was  completed  September 
17,  1891. 

Soundings  taken  in  April,  1892,  show  the  governing  depth  in  entrauco 
channel  to  be  about  llj  feet. 

The  completion  in  October,  1891,  of  a  railroad  between  Kewaunee  and 
Green  Bay,  forming  with  existing  railroads  and  a  line  of  stetimers  ply- 
ing across  ijake  Michigan  between  Kewaunee  and  Frankfort,  Mich.,  a 
through  route  of  transportation  between  the  Missouri  River  and  the 
Atlantic  seaboard,  has  greatly  increased  the  importance  of  this  harbor. 
Two  steamers  for  the  carriage  of  twenty- four  cars  each  between  Kewau- 
nee and  Frankfort  are  to  be  completed  and  delivered  September  1. 
They  are  256  feet  over  all,  54  feet  beam,  and  are  expected  to  draw  12 
feet  of  water. 

Jnly  1,  1891,  balance  unexpended $11,080.46 

June  30,  1892,  amount  expended  during  fiscal  year 10, 736. 79 

July  1,  1892,  balance  unexpended 3-t3. 67 

Amount  appropriated  by  act  approved  July  13,  1892 ' 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30^  1893 30, 3^13. 67 

Amount  (estimated)  required  for  completion  of  existing  project 86,  957. 28 

►Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

({See  Appendix  1 1  11.) 

12.  Two  Rivers  Ilarhor^  Wisconsin, — Previcms  to  the  improvement  of 
thiw  harbor  the  natural  channc^l  was  obstructed  l)y  a  ])ar  covered  by  but 
2  or  3  feet  of  water.  '  -• 

The  project  of  improvement  adoi)ted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep,  to 
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be  accoTPplisliecl  by  tbo  construction  of  two  piers  extendin.<x  from  tlio 
moutli  of  Two  Elvers  lakeward  to  the  IS  foot  contour  in  Lake  Mielii^au 
and  (IretlgiDg  a  channel  between  them. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  was  9202,639.02,  which  was  expended  in  the  construction'  of 
two  parallel  piers,  the  north  and  south  piers  being  1,810  and  1,710  feet 
long,  re8i)ectively,  in  dredging,  and  in  rei)air8  to  the  piers. 

There  was  no  work  done  during  the  last  fiscal  year. 

A  survey  complet<id  in  May,  1892,  showed  a  channel  about  50  feet 
wi<le  and  9^  feet  deep. 

July  1,  1891,  balance  nnexpended  ..^ 1 $8G0.98 

Jane  90,  ISSfe,  amount  expended  daring  fiscal  year 261. 12 

July  1, 1892,  balance  unexpended 599.86 

Amount  appropriated  by  act  8pprove<i  July  13,  1892 3,^000. 00 

Amount  available  for  ^scal  year  ending  June  30, 1893 3,-  599.  S(j 

i  Amount  (estimated)  required  for  completion  of  existiuK  ]»n»j"«f . . , 59, 088. 80 

^  Submitted  in  compliance  with  requirements  of  sectiuus  2  of  ri\er  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 12.) 

13.  Manitowoc  HarhoVj  Wisconsin, — Previous  to  the  improvement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  imiiit  over  the 
bar  at  the  month  of  the  Manitowoc  River. 

The  original  project  adopted  in  1852  provided  for  the  construction  of 
two  parallel  piers,  220  feet  apart,  extending  from  the  mouth  of  the  river 
to  the  12-foot  contour  in  Lake  Michigan.  In  1881  this  was  modified  so 
as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  depth  of  18J 
feet  and  dredging  to  not  less  than  14  feet. 

The  total  amount  expended  up  to  June  30, 1801,  was  $302,S0G.41,  re- 
sulting in  the  construction  of  two  piers,  the  north  one  1,070  feet  and 
the  south  one  1,900  feet  long,  228  feet  apart  at  the  shore  line  and  250 
feet  at  the  outer  ends;  renewal  of  superstructure  of  piers,  and  in  the 
removal  of  194,462  cubic  yards  of  material  by  dredging. 

During  the  fiscal  year  ending  June  30, 1892,  S4,2<)0.97  has  been  ex- 
pended in  rebuilding  342  feet  of  superstructure  of  the  north  i>ier  and . 
in  ilredging  2,429  cubic  yards  of  material  ti'om  the  channel. 

Soundings  taken  in  April,  1892,  showed  a  depth  of  water  at  entrance 
of  16J  feet,  and  a  navigable  channel,  midway  between  the  piers,  about 
14^  feet  deep. 

July  1, 1891,  balance  unexpended $5,120.72 

June  30, 18^,  amount  expended  during  JBscal  year 4, 2G0. 97 

July  1, 1892,  balance  unexpended 859.75 

Amount  appropriated.by  act  approved  July  13, 1892 28, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 28, 859. 75 

(^'Amount  (estimated)  required  for  completion  of  existin'^:  pini.m ct 12, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sectioub  2  oi'  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  13.) 

14.  Sheboygan  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on 
the  bar  at  the  entrance  of  the  river. 

The  original  project  for  the  imi)rovement  of  this  harbor  was  adopted 
in  1852,  and  had  for  it«  object  the  formation  of  a  12-foot  channel  en- 
trance Ui  the  mouth  of  the  fcSheboygau  Kiver.    This  was  modified  in 
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1873  80  as  to  secure  a  deeper  clianiiol  by  furtlier  pier  extension  and 
dredging.  Both  projects  were  (^mpleted  within  tlieir  estimated  coj*t, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  This  was  further  modified  in  1881,  the  present  proj- 
ect having  for  its  object  to  deepen  the  channel  still  further  by  extencl- 
ing  the  piers  to  the  20-foot  contour  in  the  lake  and  dredging  to  a  depth 
of  18  feet  between  their  outer  ends,  the  depth  decreasing  to  14  feet  at 
the  "shore  line. 

The  total  expenditures  up  to  June  30, 1891,  amounted  to  $305,803.28, 
resulting  in  the  construction  of  a  north  and  a  south  pier,  2,120  and 
2,387  feet  long,  respectively,  and  the  removal  by  dredging  of  232,518 
cubic  yards  of  material. 

In  April,  1891,  there  was  a  channel  about  50  feet  wide,  with  a  least 
depth  of  14.3  feet.  Dredging  was  begun  in  June  and  completed  in 
August,  1891.  Seventeen  thousand  and  thirty  cubic  yards  of  material 
was  removed  during  the  fiscal  year. 

There  was  expended  diving  tlie  fiscal  year  ending  June  30, 1892, 
$12,392.75  in  pier  extension  and  dredging.  The  nortli  and  south  piers 
are  now  2,270  and  2,387  feet  long,  respectively. 

A  surv^,  made  in  April,  1892,  showed  a  governing  depth  of  water 
in  the  channel  to  be  about  13.7  feet. 

July  1,  1891,  balance  unexpended : $12,525.43 

June  30y  1892,  amount  expended  during  fiscal  year 12, 392. 75 

July  1,  1892,  balance  unexpended •     132.68 

Amount  appropriated  by  aet  approved  July  13,  1892 25, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1893 25, 132. 68 

(  Amount  (estimated)  required  for  completion  of  exiwting  projc<-t 42, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 14,) 

15,  Port  Washington  Harhor^  Wisconsin. — ^The  natural  channel  at  the 
mouth  of  the  Sauk  River  was  narrow  and  at  the  shoalest  point  had  a 
depth  of  but  1  foot. 

The  original  project  for  the  improvement  of  .this  harbor  was  adopted 
in  1869  and  provided  for  two  parallel  piers  extending  to  10  feet  of 
water  in  Lake  Michigan  and  the  excavation  of  an  interior  basin.  This 
plan  was  modified  in  1870  and  again  in  1876,  and  now  provides  for  the 
excavation  of  two  interior  basins  with  a  combined  area  of  5J  aeres, 
with  a  depth  of  12  feet,  and  a  channel  of  the  same  depth  connecting  the 
basins  with  the  lake.  ^^  .^ 

The  total  expenditure  up  to  June  30, 1891,  was  $174,473.20,  and  re- 
sulted in  the  construction  of  a  north  and  south  pier,  920  and  1,226  feet 
long,  respectively,  with  400  feet  of  revetment  along  the  north  bank  of 
the  river,  extending  to  the  inner  end  of  the  south  pier;  in  the  forma-, 
tion  of  two  interior  dredged  basins  of  2%  and  3  acres,  respectively. 
The  north  basin  had  a  depth  of  12  feet  over  nearly  its  entire  area,  and 
a  narrow  channel  12  feet  deep  from  abreast  the  inner  end  of  the  north 
pier  to  the  upper  end  of  the  west  basin,  although  the  average  depth 
did  not  exceed  8  feet. 

There  was  exi)ended  during  the  fiscal  year  ending  June  30, 1892, 
$2,901.34  in  dredging  14,360  cubic  yards  of  material  from  the  entrance 
channel  and  basins,  and  refilling  and  riprapping  cribs  of  the  piers  with 
about  40  cords  of  stone. 

Soundings  taken  in  May,  1892,  indicated  a  ruling  deptt  of  water  in 
the  entrance  channel  of  lOJ  feet.  Digitized  by  GoOqIc  I 
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JtHj  1,  1891,  balance  unexpended $3,03.1.70 

June  30, 1892,  amount  expended  during  fiscal  yeur 2, 901. 34 

July  1, 1892, balance  unexpended 133.36 

Amount  appropriated  by  act  approved  July  13,  1892 6, 500. 00 

Amoiint  available  for  fiscal  year  ending  June  30, 1893 6, 633. 36 

i  Ainonnt  (estimated)  required  for  repairs  and  dred*;in^ 10, 000. 00 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1,1 16.)  - 

16,  Harhar  of  refuge  at  MilwUuJcee  Bay,  Wiscotisin. — ^The  project  for 
the  work  was  approved  in  1881  and  contemplated  the  formation  of  au 
artificial  harbor  by  inclosing  a  portion  of  Lake  Michigan  forming  Mil- 
waukee Bay  within  a  breakwater  of  crib-work  upon  a  stone  foundation. 
This  harbor- will  furnish  417  acres  of  safe  mooring  ground  beyond  the 
18- foot  contour  and  about  twice  this  area  beyond  the  liifoot  contour. 

The  actual  length  of  the  breakwater  when  completed  will  be  7,250 
feet. 

Work  began  in  1881,  and  up  to  June  30, 1891,  therehadbeen  expended 
9404,121.81,  3,650'feet  of  substructure,  and  3,325  feet  of  superstructure 
being  completed. 

During  the  fiscal  year  ending  June  30,  1892,  500  additional  feet  of 
substructure  and  525  feet  of  superstructure  were  added  at  an  expendi- 
ture of  $65:022.71,  including  cost  of  care,  repairs,  and  lighting.  There 
remain  to  be  coustructed  3,100  feet  of  substructure  and  3,400  feet  of 
superstructure  to  complete  the  work. 

The  harbor  is  now  used  to  a  considerable  extent  as  a  shelter  from 
northeast  storms,  and  its  value  will  rapidly  increase  as  the  breakwater 
is  extended; 

July  1, 1891,  balance  unexpended $81, 078. 76 

June  SSO,  1892,  amount  expended  during  fiscal  year 65, 022. 71 

July  1, 1892,  balance  unexpended 16,056.05 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 91, 056. 05 

i  Amount  (estimated)  required  for  completion  of  exist  in*]:  ]irojoct 234, 739. 91 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 16.) 

17.  Milwaukee  Sarbor,  Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  the  Milwaukee  River  was  not  more  than  3  J  feet. 

The  original  project  was  adopted  in  1852,  and  was  directed  to  secur- 
ing 12  feet  of  water  at  the  entrance  to  the  river  and  to  protecting  the 
channel  by  parallel  piers.  In  181)8  tliis  was  modified  so  as  to  secure  a 
channel  18  feet  deep  by  extending  the  piers  GOO  feet  and  dredging. 
The  project  has  been  completed,  and  consequently  the  only  expendi- 
tures now  demanded  are  for  the  maintenance  of  the  piers  by  timely 
repairs  and  of  the  depth  of  the  channel  by  dredging. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had  been 
expended  on  this  harbor  $324,627.85,  in  addition  to  $321,355.60  ex- 
pended by  the  city  of  Milwaukee,  resulting  in  the  completion  of  the 
modified  project  of  1868. 

Dtti-ing.the  fiscal  year  ending   June  30,  1892,  $5,752.62  has  been 
expended  for  dredging  between  the  piers  to  a  depth  of  18  feet  for  a 
width  of  162  feet- 
Soundings  taken  in  May,  1892,  show  that  a  deposit  of  material  has 
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been  lujule  in  the  channel- way  since  November,  1891,  of  about  0.8  feet, 
leaving  a  depth  of  water  way  of  17  feet.  Outride  the  pier-heads  the 
water  is  fully  18  feet  deep  below  the  datum  plane. 

July  1,  1891,  balance  unexpended $6,550.13 

June  30,  1892,  amount  expended  during  fiscal  year &,  752. 62 

July  1,  1892,  balance  unexpended *. 797. 51 

Amount  appropriated  by  act  approved  July  13,  1892 14, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 14, 797.  51 

(See  Appendix  1 1 17.) 

18.  BcLcine  Harbor ^  Wiaeonsin. — ^The  entrance  to  this  harbor  origiually 
varied  in  depth  from  absolute  closure  after  storms  to  about  6  feet. 

The  original  project  was  adopted  in  1842  or  1843,  and  contemplat4Mi  a 
channel  12  fcQt  deep.  In  1866  the  project  was  modified  to  provide  a 
channel  15  feet  deep. 

The  project  was  ftirther  modified  in  1889,  providing  for  300  feet  exten- 
sion to  the  north  pier,  500  feet  to  the  south  pier,  and  an  increase  of 
channel  depth  of  water  to  16  feet. 

There  has  been  expended  up  to  June  30, 1891,  $263,783.83  in  the  con- 
struction of  a  north  and  a  south  pier  1,460  and  1,070  feet  long  respec- 
tively, and  in  dredging  the  channel  to  16  feet  depth  of  water. 

During  the  fiscal  year  ending  June  30,  1892,  $16,642.71  has  been 
expended  in  extending  the  south  pier  200  feet  (making  it  now  1,270  feet 
long),  and  in  dredging  the  channel  restoring  it  to  15  feet  in  depth  for  a 
width  of  80  feet. 

Soundings  taken  in  April,  1892,  show  that  13  feet  of  water  can  be 
carried  into  the  harbor,  but  to  again  restore  the  channel  to  a  depth  of 
15  iieet  for  a  width  of  80  feet  would  require  about  13,000  cubic  yards  of 
dredging. 

The  constant  shoaling  at  the  entrance  to  thisliarbor  shows  that  the 
piers  will  have  to  be  extended  several  hundred  feet  in  order  to  main- 
tain the  int/cnded  depth.  Some  1,100  feet  of  the  superstructure  of  the 
piers  should  be  rebuilt. 

July  1,  1891,  balance  unexpended $17,643.88 

June  30,  1892,  amount  expended  during  fiscal  year 16, 642. 71 

July  1,  1892,  balance  unexpended 1, 001. 17 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 001. 17 

(  Amount  (estimated)  required  for  completion  of  existing  project 39, 500. 00 

^  >Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 18.) 

19.  Kenosha  Harbor,  Wisconsin. — The  original  depth  of  water  at  the 
mouth  of  Pike  Creek  varied  from  absolute  closure  to  3  feet. 

The  original  plan  of  improvement  was  adopted  in  1852,  and  was 
directed  to  securing  a  channel  12  feet  deep,  by  constructing  parallel 
piers  and  dredging  between  them.  This  plan  was  modified  in  1866  so  as 
to  secure  15  feet  of  water  by  extending  the  piers  and  dredging  deeper. 

A  further  modification  of  the  project  was  made  in  1889,  providing 
for  the  jBxtension  of  the  north  pier  300  and  the  south  pier  600  feet. 

There  was  expended  upon  this  harbor  up  to  June  30, 1891,  $240,933,05, 
resulting  in  the  construction  of  two  piers,  north  and  south,  1,600  and 
800  feet  in  length  respectively,  150  feet  apart,  with  a  channel  of  vary- 
ing depth.  In  1875  and  1876  the  channel  was  dredged  to  15  feet,  but 
subsequent  appropriations  sutticed  only  to  maintain  a  channel  of  about 


Digitized  by  VjOOQ IC 


RIVER   AND   HARBOR   IMPROVEMENTS.  315 

12  feet.  An  area  of  about  3  acres  was  also  dredged  in  the  iimorli arbor 
to  a  depth  of  14  feet.  Extension  of  the  soutii  ])ier  150  feet  was  in 
progress,  under  contract,  at  the  close  of  the  year  1891. 

Soundings  taken  in  April,  1892,  showed  an  available  depth  of  chan- 
nel of  only  12^  feet,  with  a  small  bank  in  mid-channel  on  which  there 
was  but  12  feet  of  water. 

During  the  fiscal  year  ending  June  30, 1892,  $11,674.67  was  expended 
in  the  extension  of  the  south  pier  160  feet  and  in  dredging  the  channel. 
At  the  close  of  the  year  the  work  of  dredging  the  channel  to  restore  it 
to  a  depth  of  16  feet  and  a  width  of  80  feet  was  in  progress.  The 
channel  can  be  maintained  only  by.frequent  dredging  until  the  piers 
are  further  extended. 

Jnly  1, 1891,  l>alanoe  unexpended .* $16,049.03 

'  Jane  30, 189^^,  amount  expended  daring  fiscal  year 11,G74.67 

•  

"jtily  1, 1892,  balance  unexpended 4,374.36 

July  1, 1892,  outstanding Uabnities 1,491.84 

July  1, 1892,  balance  available 2,882.52 

Amount  24>propriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 17, 882. 52 

i  Amount  (estimated)  required  for  completion  of  existing  projert 49, 500. 00 

<  Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 19.) 

20.  Waukegc^  Harbor y  Illinois. — Previous  to  improvement  there  was 
no  navigable  channel  or  natural  harbor  at  this  place,  the  adopted  proj- 
ect contemplating  the  construction  of  an  artificial  harbor. 

A  project  was  adopted  in  1852  which  provided  for  the  constractioii  of 
a' breakwater  parallel  to  the  shore  in  20  feet  of  water.  One  crib  was 
placed  in  position^  but  was  carried  away  by  a  storm. 

The  present  project  was  adopted  in  1880,  and  provides  for  the  con- 
struction of  an  exterior  basin  of  sufficient  capacity  for  local  trade  by 
inclosing  a  portion  of  Lake  Michigan  with  pile  piers,  the  entrauce  chau- 
nel  between  the  piers  and  the  inclosed  area  to  be  dredged  to  12  feet. 

There  has  been  expended  on  this  harbor  .up  to  the  close  of  the  fiscal 
year  ending  June  30, 1891,  $124,473.20,  resulting  in  the  consti-uctioii  of 
2,477  feet  of  pile  pier  and  the  removal  of  80,874  cubic  yards  of  material. 

During  the  fiscal  year  ending  June  30, 1892,  $13,027.07  was  exi)ende(l 
in  buildmg  200  feet  extension  to  north  pier,  202  feet  extension  to  south 
pier,  constructing  two  sand  fences  176  feet  and  128  feet  long  respec- 
tively, and  in  beginning  the  work  of  dredging  the  channel  and  basin  to 
a  uniform  depth  of  12  feet  below  datum  plane.  At  the  close  of  tlie  year 
9,714  cubic  yards  of  material  had  been  excavated. 

Soundings  taken  in  April,  1892,  showed  a  narrow  channel  of  7  feet  in 
depth  near  the  north  pier. 

July  1,  1891,  balance  unexpended $25,526.80 

June  30,  1892,  amount  expended  during  fiscal  year 13, 027. 07 

July  1,  1892,  balance  unexpended 12,499.73 

Jnljl,  1892,  outstanding  liabmties $1, 1H9.39 

July  1,  1892,  amount  covered  by  uncompleted  contracts 7. 830. 61 

9,000.00 

July  1, 1892,  balance  available 3,499.73 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  endin*;  June  30,  1893 28, 499. 73 
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{Amonut  CeBtiraated)  required  fox  ooiupletion  of  existing  project !.  $61,000.  00 
Submitted  iu  compliance  %vitli  requirements  of  sections  ^2  of  river  and  " 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  20.) 

21.  Fox  River^  Wisooimn. — ^The  works  for  the  improvement  of  the 
t'ox  River  were  purchased  by  the  United  States  from  the  Greea 
Bay  and  Mississippi  Canal  Company  in  1872.  With  the  exception 
of  one  stone  lock,  they  were  all  temporary  structures  and  were  in 
bad  condition.  There  was  no  low- water  navigation  on  the  Upper  Fox, 
and  on  the  Lower  Fox  navigation  was  uncertain. 

The  adopted  project  for  the  improvement  of  the  Fox  Biver  contem- 
plated the  replacing  of  tfie  temporary  structures  with  permanent  works, 
the  construction  of  ^five  additional  stone  locks  on  the  upper  river,  and 
widening  and  deepening  the  channels  throughout  the  river  and  canals^  - 
to  0  feet  deptli  and  100  teet  width.  The  estimate  for  both  rivers,  made 
in  1874  and  1876,  was  $3,745,663. 

The  work  is  now  carried  on  under  the  project  of  a  Board  of  Engineers, 
submitted  September  17, 1884,  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  approved  by  the  Secretary  of  War  De- 
cember 10, 1885,  as  further  modified  by  authority  of  the  Chief  of  Engi- 
neerd  May  14, 1886. 

The  project  provides  for  the  renovation  of  eleven  old  locks,  and  the 
deepening  and  widening  of  the  channel  of  the  Fox  River  from  Mon- 
tello  to  Green  Bay  to  6  feet  depth  and  100  feet  width,  and  that  from 
Portage  to  Montello  4  feet  of  water  at  low  water  be  maintained,  the 
estimate  for  which  was  $602,000. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1807 
up  to  the  close  of  the  fiscal  year  ending  June  30, 1891,  including 
$145,000  paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for' 
works  of  improvement  under  act  of  June  10, 1872,  was  $2,605,090.24, 
and  under  modified  project  fop  the  Fox  River  $239,689.45,  making  a 
total  of  $2,844,779.09. 

The  result  of  the  expenditure  upon  the  Fox  River  was:  The  con- 
struction of  14  new  locks  of  stone;  17  dams,  4of  whichare  temporaiy ;  12  • 
cut-ott's ;  a  head  wall  and  feeder  at  the  old  first  lock  at  Appleton :  a  wing 
dam  of  brush  and  stone  for  a  shore  protection  to  the  Portage  Levee;  a 
new  tngboat  and  dump  scows;  dredged  channels  at  Grignou  Rapids, 
mouth  of  Fond  du  Lac  River,  and  between  De  Pere  and  Green  Bay;  in 
the  canals,  and  the  Upper  Fox  River. 

During  tlie  season  of  1891  on  the  Lower  Fox  boats  drawing  5  feet  of 
water  could  run  from  Green  Bay  to  Oshkosh  until  about  August  1, 
when  the  mills  at  Neenah,  Menasha,  Appleton,  and  Kaukauna  had 
drawn  the  water  so  low  below  the  crests  of  the  dams  that  there  was 
not  over  3  feet  of  water  in  the  channel,  and  at  times  there  was  a  depth 
of  but  6  inches  on  the  breast  wall  of  the  Kaukauna  first  lock.  On  the 
upper  river,  on  account  of  the  low  water  during  September,  the  larger 
boats  were  obliged  to  lay  up  for  the  remainder  of  the  season.  Naviga- 
tion was  closed  by  ice  November  17, 1891,  and  resumed  on  the  upper 
river  April  10, 1892, 

Under  the  present  project  there  remain  to  be  done  2,600,000  ciAic 
yards  of  dredging  on  the  Upper  Fox  and  50,000  cubic  yards  of  dredging 
and  rock  excavation  on  the  Lower  Fox. 

During  the  fiscal  year  ending  June  30,  1892,  $41,575.61  was  ex- 
pended, and  the  following  work  done :  Guard  gates  at  head  of  Kaukauna 
Canal  completed;  a  channel  75  feet  wide  and  450  feet  long  was  blasted 
and  excavated  tli  rough  the  rock  bar  below  De  Pere  lock  to  a  depth  of 
from  4  to  12  inches  below  top  of  lower  miter  sill  of  the  lock.    The 
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channel  at  Grij;;non  Rai>i(ls  above  upper  djim  at  Appleion  was  deep- 
ened to  7  feet  below  erest  of  daip  except  for  about  500  feet,  wliei*e  solid 
rock  was  encountered,  which  will  require  blasti;ig.  The  channel  be- 
tween De  Pere  and  Green  Bay  was  deei>ened  to  12  J  feet  for  a  width  of 
from  50  to  60  feet.  Dredging  was  also  done  in  the  Neenah  Channel,  at  ■ 
the  mouth  of  the  Fond  du  Lac  Kiver,  and  at  the  entrance  of  Fox  Eiver 
into  Lake  Butte  des  Morts.. 

July  1,  1891,  balance  iinexp^^nded * $76,470.31 

Jane  dO,  1892,  amount  expended  during  fiscal  year 41, 575. 61 

July  1,  1892,  balance  unexpended 34,894.70 

July  1,  1892,  outstanding  liabilities ' T 1, 156. 41 

July  1,  1892,  balance  available .-....« ^.     33,738.59 

Amount  appropriated  by  act  approved  July  13, 18*^2 ....'' 75, 000. 00 

r  ' 

Amount  available  for  fiscal  year  ending  June  30,  1893 108, 738. 29 

i  Amount  (e8tiniate<l)  recpliretl  for  completion  of  exiHtiiig  projoot 271, 000.  DO 

•?  Submitted  in  compliance  with  requirements  of  sectiouM  2  of  river  and 
(     harbor  acts  of  1866  aud  1867. 

(See  Api^endix  I  J  21.) 

22.  .Operating  and  care  of  locks  and  dams  on  Fpx  River,  Wisconsin. — 
Under  the  continuous  appropriation  for  operating  aud  care  of  canals 
and  other  works  of  navigation,  it  is  proposed  to  maintain  existing  navi- 
gation by  timely  repairs  to  old  locks  until  they  are  replaced  by  new, 
and  to  continue  repairs  of  works  that  have  already  been  completed  and 
nsed,  injured  by  floods  or  otherwise. 

The  amount  expended  under  the  indefinite  appropriation  provided 
by  section  4  of  the  river  aiid  harbor  act  of  July  5, 1884,  up  to  the  close 
of  the  fiscal  year  ending  June  IM),  1891,  was  $377,768.71. 

During  the  fiscal  year  ending  June  30,  1892,  $55,989.98  has  been 
expended,  the  detailed  statement  appended  to  the  report  of  the  local 
engineer  officer  showing  the  items  of  expenditure. 

July  1, 1891,  balance  unexpended $63,998.29 

June  30, 1892,  amount  expended  during  fiscal  year : 55, 989. 98 

July  1, 1892,  balance  unexpended 1      8,008.31 

July  1, 1892,  outstanding  liabilities 6,176.96 

July  Ij  1892,  balance  available 1,831,35 

Amount  allotted  for  expenditure  in  lineal  year  ending  June  30,  1893 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 41, 831. 35 

(See  Appendix  1 1  22.) 

IMPBOVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS,  ILLINOIS,  OP 
CALUMET  RIVER,  ILLINOIS  AND  INDIANA,  AND  OF  ILLINOIS  RIVER, 
ILLINOIS 5  ILLINOIS  AND  MISSISSIPPI  CANAL. 

Officer  ill  charge,  Capt.  W.  L.  Marshall,  Cori)8  of  Enprineers,  with 
Lieut.  Chester  Harding,  Cori>s  of  Engineers,  under  his  immediate 
orders  since  May  23, 1892;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of 
Engineers. 

i.  Chicago  Harbor,  Illinois. — ^Tlie  present  project  was  adopted  in  1870, 
and  contemplated : 

a.  The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
River  for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago. 

b.  The  constructicm  of  an  exterior  breakwati^r  in  deep  water  north  of 
the  entrance  to  Chicago  River  and  about  1  mile  distant,  to  shelter  the 
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approach  to  the  river  and  outer  harbor  entrance,  and  to  form  a  harbor 
of  refuge  at  the  southern  end  of  Lake  Michigan. 

There  has  been  expended  ujwn  this  project  since  ISTOJ  $1,710,828.95, 
which  expenditure  has  resulted  in  the  coinpletion  of  the  outer  harbor, 
except  267,000  cubic  yards  of  dredging  still  remaining  to  be  done  to 
'attain  16  feet  depth  of  water  at  low  water  throughout  the  required  • 
basin;  in  the  completion  of  the  exterior  breakwater,  5,413  feet  in  length ; 
in  keeping  the  entrance  to  Chicago  River,  which  constitutes  the  hai-bor 
of  Chicago,  dredged ;  in  maintaining  the  various  piers  and  breakwaters ; 
and  in  maintaining  in  serviceable  condition  the  plant  pertaining  to  tlie 
work. 

During  the  fiscal  year  ending  June  30, 1892,  the  work  consisted  in : 

a.  Exterior  breakwater. — No  work  was  done  upou  thi«  construction, 
it  having  b«en  completed, during  the  previous  yoar. 

b.  Outer  bojiin  and  north  fpier^  Chicago  Harbor. — Under  contract 
made  in  the  previous  year  the  work  of  rebuilding  supersfructure  over 
the  easterly  breakwater  and  return  and  over  the  north  pier  was  con- 
tinued and  completed;  damages  caused. by  collisions  to  these  piers  were 
repaired,  and  the  end  of  the  north  pier  and  the  angle  at  the  "  return  ^ 
were  protected  by  pier  heads  and  clumps  of  piles. 

This  work  included  2,542  linear  feet  of  superstructure  6  feet  in  height, 
and  997.8  linear  feet  of,  superstructure  8  feet  high,  making  the  totals 
work  under  this  contract  5,240.3  linear  feet  of  new  structure. 

Snubbing  posts  for  the  benefit  of  vessels  makihg  up  their  tows  near 
the  mouth  of  the  harbor  were  also  placed  at  suitable  intervals  along 
the  north  pier. 

No  dredging  has  been  required  during  the  year. 

The  superstructures  over  the  southerly -breakwater,  out<^  ba^in, 
built  in  1879-'80,  and  over  1,225  linear  feet  south  pier  entrance  to  Chi- 
cago Ei^er,  built  in  1869-'70,  are  now  in  need  of  renewal,  and  there 
should  be  rebuilt  at  an  early  date  3,140  linear  feet  of  superstructure' 
(built  in  1881-'82)  over  the  westerly  end  of  the  exterior  breakwater. 

There  is  also  material  amounting  to  267,000  cubic  yards  still  to  bo 
dredged  from  the  outer  basin  to  complete  the  project. 

The  outer  basin  has  never  fulfilled  the  purposes  of  its  construetiou 
on  account  of  the  litigation  that  has  existed  for  many  years  as  to  the 
riparian  ownership  along  the  lake  front,  and  the  dredging  in  that 
basin  may  well  be  postponed  until  the  lake  front  of  this  basin  is  in  de- 
mand for  harbor  and  dock  purposes,  when  the  material  will  be  neces- 
sary for  filling  wharves  and  docks. 

July  1, 1891,  balance  unexpended $96,003.20 

June  30,  1892,  amount  expended  during  llscal  year 94, 393. 43 

July  1,  1892,  balance  unexpended 1, 609. 77 

July  1,  1892,  outstanding  liabilities 1»4.76 

July  1,  1892,  balance  available : 1,425.01 

Amount  appropriated  by  act  approved  July  13,  1892 72, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 73, 41^.  01 

{Amount  (estimated)  required  for  maintenance,  repair,  and  preservation 
of  superstructures 80,000.00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  1.) 

2.  Calumet  Harbor^  Ulinoh. — This  improvement  is  to  furnish  a  safe 
and  practicable  entrance  to  Calumet  liiver  and  the  i>ort  of  South 
Chicago  by  parallel  piers  300  feet  apart,  extending  from  shpre  to  ileep 
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water  in  the  lake,  and  by  dredging  betxreen  thein  to  16  feet  in  depth  at 
low  water. 

The  work  commenced  in  1870.  and  at  the  cloao  of  the  fiscal  year  end- 
ing June  30, 1892,  there  had  been  expended  $423,932.05,  as  the  result 
of  which  3,640  linear  feet  of  the  north  pier  and  2,020  linear  feet  of  the 
south  pier  have  been  completed,  471,364  cubic  yards  of  material  dredged 
^viug  a  channel  16  feet  in  depth  instead  of  7  feet  as  originally  existed. 

During  the  fiscal  year  ending  June  30,  1892,  57,930  cubic  yards  of 
material  was  removed  by  dredging  under  contract. 
•   The  channel  is  now  250  feet  in  width,  16  feet  in  depth  below  extreme 
low  water  in  Lake  Michigan,  and  extends  from  a 'similar  depth  in  Lake 
Michigan  to  the  beginning  of  the  16-foot  channel  in  the  Calumet  River. 

The  superstructures  over  parts  of  the  piers  of  this  harbor  have  been 
reported  in  a  deplorable  state  of  decay  for  years.  The  work  of  time 
continues  and  there  is  now  a  length  of  about  2,300  linear  feet  of  super- 
structure that  is  worthless  and  some  600,  linear  feet  now  in  very  bad 
condition. 

The  2,300  linear  feet  of  superstructure  should  be  at  once  renewed, 
and  the  estimate  herewith  is  entirely  for  maintenancjc. 

July  1, 1891,  balance  unexpended $20,930.54 

June  30, 1892,  amount  expended  during  fiscal  year 12, 474. 59 

July  1, 1892,  balance  unexpended 8, 455. 95 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1893 23, 455. 95 

•  == 

i  Amount  (estimated)  required  for  maintenance 30, 000. 00 

<  Submitted  in  compliance  \rith  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  2.) 

3.  Calumet  River,  Illinois  and  Indiana. — The  object  of  this  improve- 
ment as  far  as  projected  is  to  secure  a  channel  200  feet  in  -vddth  and  16 
feet  in  depth  below  low- water  plane  in  Lake  Michigan,  from  the  month 
of  the  Calumet  Eiver  at  Calumet  Harbor,  Illinois,  to  one  half  mile  east 
of  Hammond,  Ind.,  with  a  view  to  increasing  the  facility  for  handling 
the  commerce  of  this  region  and  also  to  aid  in  providing  means  for  the 
better  accommodation  of  much  of  the  commerce  of  Chicago  River,  which 
river  is  very  much  crowded.  The  original  depth  of  navigation  in  this 
river  varied  from  6  to  10  feet. 

The  various  acts  of  Congress  and  the  limitations  made  by  law  upon 
the  expenditure  of  the  appropriations  thereby  made  before  work  was  sys- 
tematically inaugurated  ujwn  this  improvement  are  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 1889. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  a 
contract  with  the  lowest  responsible  bidder  for  dredging  the  river  from 
near  One  hundred  and  eighth  street  to  near  One  hundred  and  thirteenth 
street,  Wheeler  &  Pursell,  of  Portsmouth,  Ohio. 

During  the  past  fiscal  year  this  contract  was  completed.  Under  its 
terms  305,719  cubic  yards  of  material  was  removed,  on  which  273,456 
cubic  yards  was  removed  during  the  fiscal  year  ending  June  30,  1892. 

Since  the  beginning  of  the  improvement  there  has  been  removed 
1,137,456  cubic  yards  of  material,  makifig  a  channel  3  miles  and  345 
feet  in  length,  of  which  a  short  portion,  wliere  rock  and  other  undredge- 
able  material  was  encoun tiered,  is  incomplete,  there  remaining  less  than 
9,000  cubic  yawls  to  be  removed. 

This  material  can  be  most  economically  rem.oved  after  all  of  this  class 
shall  have  been  revealed  by  further  work. 
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Ko  work  Ifas  been  done  dnrinp:tlio  fiscal  year  upon  tbe  section  of  the 
Calumet  River  betwoen  the  Forkw  and  one-lialf  mile  east  of  Kainmond, 
Ind. 

The  amount  expended  by  the  Unite<i  States  to  the  close  of  the  fiscal 
year  ending  June  30,  1892,  ia  $170,491.09,  of  which  *143,797.34has  heAm 
expended  between  the  mouth  of  the  Calumet  Kiver  and  One  hundred 
and  eighth  street,  including  $5,000  paid  for  legal  expenses  in  securing 
rights  of  way  and  releases  from  damages  claims,  required  by  the  act  of 
July  6, 1884,  and  $25,693.75  for  work  between  the  Forks  of  the  Calumet 
and  one-half  mile  east  of  Hammond,  Ind. 

July  1,  1891,  balftTico  nn^xpended $44,  401.  37 

June  30,  ISflS,  amoimt  expended  during  fiscal  year 34,  892,  76 

July  1,  1892,  balance  miexpendcd 9,508.61 

July  1, 1892,  amount  covered  by  uncomx^leted  contracts 9, 217.  24 

Julyl,  1892,  balance  available 291.37 

Amount  appropriated  by  act  approved  July  13,  1892 , 75,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 75,  291. 37 


1 


Amount  (estimated)  required  for  completion  of  existing  project 745, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  3.) 

4.  Illinois  River^  Illinois. — The  present  project  contemplates  the  ex- 
tension of  the  work  heretofore  done  by  the  State  of  Illinois  from  the 
month  of  Copperas  Creek  to  the  Mississippi  Kiver,  a  distance  of  about 
135  miles,  which  project  includes  the  buildini?  of  two  loots  350  feetlon^ 
between  miter  sills,  75  feet  in  width  of  lock  chamber,  with  7  feet  of 
water  over  the  miter  sills  at  low-water  level  of  1879,  and  dred^rinp:  the 
channel  where  necessary  to  attain  7  feet  depth  at  low  water  in  the  pools 
thus  created. 

The  sites  selected  for  the  two  locks  are  one  at  Kami>sville,  31  miles 
above  the  mouth  of  the  Illinois,  the  other  at  La  Grange,  79  miles  above 
the  mouth  of  the  river. 

The  ultimate  object  of  the  improvement  is  the  constniction  of  a  ship 
canal  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  Kiver 
of  sufficient  capacity  to  accommodate  Large-sized  Mississippi  River 
steamboats  and  for  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  Um'tcd  States,  has  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions  above 
stated,  one  at  Henry  and  one  at  Copperas  Creek,  respectively,  com- 
pleting, except  dredging,  that  part  of  the  improvement  between  La 
Salle,  111.,  and  the  mouth  of  Copperas  Creek. 

The  La  Grjinge  Lock  and  Dam  are  pra<5tically  completed  and  in  use. 
The  Kampsville  Lock  and  the  abutment  of  the  dam  are  nearing  com- 
pletion, the  foundations  and  five-sixths  of  the  masonry  being  now  in 
place  in  the  walls,  all  of  the  additional  stone  required  has  been  pur- 
chased, and  with  the  excei)tion  of  a  small  amount,  now  on  hand  at  the 
lock  site,  all  of  the  timber  and  iron  w^ork  for  the  lock  gates,  and  one- 
third  the  timber  and  all  of  the  rock  for  the  dam  is  contracted  for,  but 
not  yet  delivered. 

There  remains  to  be  done  under  the  project  the  following  work: 

At  La  Grange  Lock  some  2,500  cubic  yards  of  riprap  to  be  placed  be- 
low the  dam  t-o  i^rotect  the  river  bottom  against  scour  and  an  addi- 
tional small  building  to  accommodate  the  lock-tenders  and  skilled 
labor, 
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The  greater  part'  of  this  work  will  be  done  by  the  re^^ilar  lock 
force. 

The  Kampsville  Lock  and  Dam  is  to  be  completed,  and  some  2,000,000 
eabic  yards  of  dredging  in  the  jxwls. 

In  executing  this  work  the  United  States  have  expended  up  to  June  « 
3C>,  1892,  including  (25,000  expended  from  the  appro[)riation  of  August 
11,  1888,  for  surveys  and  exclusive  of  162,359.80  expeuded  upon  the 
foundation  of  the  Copperas  Creek  Lock  afterwards  completed  by  tlie 
State  of  Illinois,  the  sum  of  (1,066,918.19. 

An  additional  amount  ot  $747,747  wa«  expended  by  the  State  of  Illi- 
nois on  the  locks  and  dams  at  Henry  and  Copperas  creeks. 

Daring  the  fiscal  year  ending  June  30, 1892,  the  following  work  was 
done: 

a.  La  Grange  Lock. — A  revetment  212  feet  long  was  built  above  the 
land  wall  of  the  lock,  an  ice-protection  crib  was  built  above  the  river 
head  wall,  and  the  necessary  dredging  done  to  maintain  navigation. 

&.  Kampg^ville  Lock. — The  foundation  of  this  lock  was  cleared  of  mud, 
9,000  cubic  yards;  the  remainder  of  the  deposit  sincje  1883, 34,000  cubic 
yards  in  all,  was  removed  partly  by  dredging  and  partly  by  hand. 

Traveler  trestles  and  machinery  for  laying  up  the  lock  walls  were 
plaeed  and  10,145  cubic  yards  of  masonry  laid,  completing  the  masonry 
up  to  and  including  course  L. 

The  foundation  of  the  abutment  of  the  dam  was  prepared  and  196 
cubic  yards  of  masonry  laid  thereon ;  27,479  cubic  yards  of  material 
was  dredged  from  above  and  below  the  lock  pit.  Al>of  the  remaining 
stone  for  tiie  lock  was  purchased  under  contract,  and  6,915  cubic  yards 
riprap  stone  for  the  dam  purchased  and  piled  at  the  lock  site. 

The  quarters  and  plant  have  been  maintained  in  serviceable  condi- 
tion, but  the  hulls  of  all  floating  property  are  in  a  very  bad  state  of 
decay,  making  its  maintenance  and  service  very  costly  and  unsatisfac- 
tory. The  small  appropriations  and  nearness  to  completion  of  the  work 
Lave  made  renewals  inadvisable  save  where  absolutely  necessary. 

July  1,  1891,  balance  anexi)ended $159, 304. 43 

June  14, 1892,  amount  refunded  on  account  of  loss  of  goods 5. 50 

159, 309. 93 
June  30,  1892,  amount  oxx)ended  during  fiscal  year 103, 999. 07 

July  1,  1892,  balance  unexpended 55, 310. 86 

July  1,  1892,  outstanding  liabilities $340. 45 

July  1,  1892,  amount  covered  by  uncompleted  contracts 24,  715. 57 

25, 056. 02 

July  1, 1892,  balance  available 30,254.84 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 130, 254. 84 

i  Amount  (estimated)  required  for  completion  of  existing  ])rojcct 112, 500. 00 

<  Subniitt^  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  4.) 

5r  Operating  and  care  of  La  Orange  Lock  and  Dam,  Illinois  Rirer^ 
Illinois. — ^This  lock  and  dam  have  been  maintained  and  operated  under 
the  general  indefinite  appropriation  for  "  operating  and  care  of  canals 
and  other  works  of  navigation,"  contained  in  the  river  and  harbor  iiet 
of  July  5, 1884,  section  4.  The  a])proaclieH  to  the  lock  have  been  kept 
dredged  and  the  lock  maintained  in  serviceable  condition  by  necessary 
repairs. 
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Twelve  thousand  five  hundred  and  eighteen  cubic  yards  of  dredging 
was  done,  part  of  the  material  being  placed  behind  shore  revetments. 
An  ice  breaker  and  212  feet  of  revetment  along  shore  above  the  lock 
were  (K)nstructed. 

Navigation  was  practically  suspended  during  September,  October, 
and  November  due  to  low  water  in  the  river  below  the  lock. 
•  Two  hundred  and  eighteen  lockages  of  steamboats  were  made  and 
91  boats  passed  over  the  dam,  showing  a  decrease  in  number  of  steamers 
passing  the  lock  during  the  year  of  about  30  per  cent. 

The  tonnage,  however,  passing  the  lock  increased  from  44,000  tons 
to  138,000  tons,  or  was  more  than  tripled  in  volume  over  the  preceding 
year. 

July  1, 1891,  balance  unexpended  (reported  outstanding  Jun<<  30,  1891)  .        $834. 47 
July  29, 1891,  allotment 10,000.00 

10,834.47 
June  30, 1892,  amount  expended  during  liscal  year 8,  004. 06 

July  1, 1892, balance  unexpeuded 2,830.41 

July  1, 1892,  outstanding  liabilities 238.00 

July  1, 1892,  balance  available 2,592.41 

(See  Appendix  J  J  5.) 

6,  Illinois  and  Mississippi  Canal. — The  object  of  this  improvement  is 
to  furnish  a  link  in  a  navigable  water  route  from  Lake  Michigan,  at  or 
near  Chicago,  HI.,  to  the  Mississippi  liiver,  at  the  mouth  of  Rock  River. 

The  canal  is  located  upon  the  route  approved  by  the  Secretary  of 
War  October  27, 1888,  from  the  Illinois  River,  about  If  miles  above' the 
town  of  Hennepin,  at  the  great  bend  of  the  Illinois  River,  thence  via 
Bureau  Creek  Valley  to  Rock  River  at  Penney  Slough,  thence  by  slack 
water  and  a  short  canal  around  the  lower  rapids  of  Rock  River,  to  its 
mouth. 

The  canal  to  be  80  feet  wide  at  the  water  surface,  7  feet  deep,  and 
with  lock  chambers  170  feet  in  length  and  35  feet  in  width. 

A  report  upon  the  detailed  location,  plans,  and  estimates  for  the  con- 
struction of  this  canal  was  submitted  June  21,  1890,  and  published  by 
Congress  as  House  Ex.  Doc.  No.  424,  Fifty-first  Congress,  first  session. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
appropriation  for  the  construction  of  this  canal,  and  directed  work  to 
be  begun  by  the  construction  of  one  of  the  locks  and  dams  on  Rock 
River. 

During  the  fiscal  year  ending  June  30,  1891,  the  section  of  the  canal 
armiiid  the  lower  rapids  of  Rock  River  had  been  definitely  located  by 
approval  of  the  Secretary  of  War  dated  March  25, 1891,  and  full  legal 
descriptions  and  plats  of  all  lands  required  for  this  section  had  been 
placed  in  the  hands  of  the  Department  of  Justice. 

This  location  was  disputed  by  interests  centering  in  the  city  of  Rock 
Island,  111.,  and  by  direction  of  the  Secretary  of  War  the  question  was 
reopened  as  to  the  western  terminus  of  the  Illinois  and  Mississippi 
Canal,  which  question  was  narrowed  down  to  whether  the  north  or 
south  bank  of  liock  River  should  be  followed  to  its  mouth. 

A  Board  of  Engineers,  convened  by  Special  Orders  No.  48,  Head- 
quarters, Corps  of  Engineers,  August  18, 1891,  afiinned,  in  their  report 
dated  September  12,  1891,  the  location  along  the  south  bank  of  Rock 
River,  as  approved  by  the  War  Department  March  25, 1891. 

The  title  to  the  right  of  way  along  this  section  of  nearly  5  miles 
has  accordingly  been  acquired  by  condemnation,  with  the  exception  of 
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the  crossing  of  the  Rock  Island  and  Peoria  Railroad,  which  condemna- 
tion case  is  still  upon  the  docket  of  the  United  States  district  court  for 
the  northern  district  of  Dlinois,  southern  division. 

Bids  have  been  solicited  and  ox>ened  and  contracts  awarded  for  the 
construction  of  3  miles  of  canal  trunk,  for  excavating  the  lock  pits  for 
three  locks,  and  for  furnishing  sand  and  pebbles  for  use  in  constmc- 
tions  along  the  canal.  Other  parts  of  the  work  will  be  put  under  con- 
tract as  soon  as  the  right  of  way  across  the  Rock  Island  and  Peoria 
Bailroad  is  secured. 

Long-continued  high  water  is  delaying  the  inception  of  the  work,  but 
&]r  progress  is  expected  during  the  remainder  of  the  season. 

As  fast  as  the  legal  obstacles  may  be  removed  by  the  acquisition  of 
the  right  of  way  for  the  canal,  the  work  will  be  extended,  and  it  is 
advisable,  if  practicable,  to  provide  for  the  continuous  prosecution  of 
the  work.  Under  annual  appropriations,  rights  of  way  are  sought 
safficient  to  begin  work  to  the  extent  of  the  appropriation,  including 
constructions  and  sites  therefor,  under  which  method  of  procedure 
actusd  constructions  are  delayed  necessarily  for  long  periods  after  ap- 
propriations therefor  are  made. 

July  1, 1891.  balance  unexpended $489, 031. 10 

June  14,  1892,  refunded  on  account  of  overpayment .50 

489,031.60 
June  80, 1892,  amount  expended  during  fiscal  year 25,235.61 

July  1, 1892,  balance  unexpended 463,795.99 

July  1, 1892,  outstanding  liabilitiee .'^ 189.42 

July  1, 1892,  balance  available 463,606.57 

Amount  appropriated  by  act  approved  July  13, 1892 500, 000. 00 

AxaowA  available  for  fiscal  year  ending  June  30, 1893 963, 606. 57 

C  Amount  (estimated)  required  for  completion  of  existing  project 5, 925, 960. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acto  o£  1866  and  1867. 

(See  Appendix  J  J  6.) 

IMPBOYEMENT  OF    BIYEBS  AND  HARBORS    ON    EASTERN    SHORE    OF 

LAKE  MIOHiaAN. 

Officer  in  charge,  Maj.  William  Ludlow,  Corps  of  Engineers;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

i.  Petoskey  Harbor ^  Michigan. — As  reported  last  year,  the  act  of  Sep- 
tember 19, 1890,  appropriated  $15,000  towards  the  construction  of  a 
"  breakwater  and  harbor  of  reftige^  at  this  place  pursuant  to  a  project 
submitted  December  21, 1889  (Annual  Report,  1890,  pages  2674, 2675),  the 
estimated  cost  of  which  was  $170,000.  Petoskey  Harbor  is  practically 
an  oi^en  roadstead  on  the  south  side  of  Little  Traverse  Bay,  and  as  the 
amount  appropriated  was  insufficient  to  accomplish  any  usefiil  result, 
it  was  held  by  authority  of  the  Secretary  of  War  awaiting  further 
action  of  Congress. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$20,000  for  this  harbor  and  made  the  funds  available  for  work  on  the 
smaller  estimate  of  December  21, 1889,  amounting  to  $70,000. 
BNG92 ^21 
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July  1/1891,  balance  unexpended $15,000.00 

July  1,  1892,  balance  unexpended 15,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 35, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  projeot 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  i  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api>endLx  K  K  1.) 

J2.  Charlevoix  Harbor  and  entrance  to  Pine  Lakej  Michigan. — ^The 
harbor  of  Charlevoix  penetrates  the  peninsula  between  Great  and  Little 
Traverse  bays«  and  ^rnishes  access  to  Bound  and  Pine  lakes.  Prior 
to  improvement  the  entrance  depth  varied  from  2  feet  to  6  feet  and  the 
project  of  1868,  revised  in  1876  and  1884,  provides  for  a  navigable  depth 
of  12  feet  between  piers  and  revetments,  100  to  160  feet  apart,  from  Lake 
Michigan  to  Bound  Lake,  and  thence  to  Pine  Lake,  83  feet  apart. 

The  expenditure  to  July  1, 1891,  was  $96,269.80.  The  project  is  not 
fully  completed,  and,  as  at  most  of  the  other  harbors  on  the  east  coa.8t  of 
Lake  Michigan,  the  wave  and  wind  action  constantly  tends  towards  the 
formation  of  sand  bars  near  the  entrance,  which  involves  the  annually 
recurring  need  of  a  dredge  to  remove.  From  10  to  12  foot  navigation  is 
maintained  by  this  means,  but  the  increasing  draft  of  lake  vessels  sug- 
gests the  desirability  of  an  extension  of  the  piers  to  reach  the  15-foot 
contour  in  the  lake,  and  thereby  furnish  more  efficient  protection  for  the 
12-foot  channel. 

The  expenditure  for  the  fiscal  year  was  $3,674.44,  mainly  for  repairs, 
the  dredging  done  in  May  and  June,  1891,  sufficing  to  keep  the  naviga- 
tion open  during  last  season.  At  the  opening  of  navigation  this  spring 
there  was  but  10  feet  of  water,  and  the  Government  dredge  is  about  to 
deepen  ft. 

July  1, 1891,  balance  unexpended $6,230.20 

June  30, 1892,  amount  expended  during  fiscal  year ^ 3, 674. 44 

July  1, 1892,  balance  unexpended 2, 555. 76 

July  1, 1892,  outstanding  liabilities .• 247.12 

July  1, 1892,  balance  available : 2,308.64 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 308. 64 

(  Amount  (estimated)  required  for  completion  of  existing  project 73, 500. 00 

{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  2.) 

5,  Frankfort  Harhory  Michigan. — ^The  unimproved  channel  between 
Lake  Michigan  and  Lake  Aux  Bees  Scies  had  3  feet  or  4  feet  of 
water,  and  the  project  of  1866,  revised  in  1868  and  1879,  was  to 
make  a  12-foot  navigation  protected  by  piers  and  revetments  200  feet 
apart.  The  project  is  not  completed,  but  with  the  aid  of  occasional 
dredging  10  to  12  feet  is  maintained. 

The  total  expenditures  to  July  1, 1891,  were  $259,882.27,  and  for  the 
last  year  $3,629.59.  As  in  other  cases  an  extension  of  the  piers  to  the 
16-foot  contour  in  the  lake  is  needed. 

The  harbor  waS  thoroughly  dredged  to  14  feet  in  Jifly  and  August, 
1891,  and  the  navigation  was  quite  satisfactory  during  the  remainder 
of  the  season.    At  the  opening  of  navigation  in  1892  U  feet  only  was 
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found  on  the  outer  bar,  but  by  June  30  this  was  increased  to  13  feet, 
mainly  by  the  rise  in  the  lake  level. 

July  1,  1891,  balance  unexpended.. $8,056.08 

June  30,  1892,  amount  expended  during  fiscal  year -  3, 629. 59 

July  1, 1892,  balance  unexpended 4,426.49 

July  1,  1892,  outstanding  liabilities 10.00 

July  1, 1892,  balance  available 4,416.49 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Ainonnt  available  for  fiscal  year  ending  June  30,  1893 14, 416. 49' 

(See  Appendix  K  K  3.)  x 

4.  Harbor  of  refuge  at  Portage  Lake^  Michigan. — ^The  lake  was  adopted 
as  a  harbor  of  refuge,  and  the  project  of  1879,  modified  in  1880  and  1881, 
contemplated  a  navigable  entrance  depth  of  18  feet  between  piers  and 
revetments  370  feet  apart.  Little  has  been  done  towards  the  accom- 
plishment of  this  project,  the  appropriations  having  been  quite  dispro- 
portionate to  the  purpose,  and  the  works  that  have  been  put  up  are 
falling  down  from  age  and  decay.  The  entrance  is  chronically  choked 
with  sand  and  a  precarious  channel  of  7  feet  to  9  feet  is  kept  open  by 
dredging.  As  the  10-foot  cpntour  in  the  lake  is  250  feet  outside  the 
piers,  nothing  better  is  to  be  expected  until  something  effective  is  done 
towards  carrying  out  the  project. 

The  total  expenditures  to  July  1, 1891,  were  $93,041.85  and  for  the 
past  fiscal  year  $2,014.07.  The  harbor  has  been  again  dredged  recently, 
in  June,  making  a  through  cut  40  feet  wide  and  13  feet  deep.  No  at- 
tempt has  been  made  to  repair  the  tumbled-down  piers,  as  it  would 
be  a  waste  of  money,  in  the  absence  of  thorough  treatment,  as  the  piers 
are  in  ruinous  condition,  and  a  gap  of  some  400  feet  in  the  north  pier 
gives  full  sweejf  of  the  sea  through  it. 

The  commerce  of  Lake  Michigan  needs  a  harbor  of  lefage  in  this 
vicinity,  as  there  is  no  safe  point  of  shelter  in  westerly  gales  between 
Ludington  and  South  Manitou,  a  distance  of  about  80  mUes. 

July  1«  1891,  balance  unexpended $7,458.15 

Jime30,  1892,  amouiit  exx>ended  during  fiscal  year 2,014.07 

July  1, 1892,  balance  unexpended , 5,444.08 

July  1^,1892,  outstanding  liabUities 1,337.47 

July  1, 1892,  balance  available 4,106.61 

i  Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  4.) 

5.  Manistee  Harbor j  Michigan, — ^As  originally  improved  at  local  cost, 
by  the  building  of  rough  slab  piers,  the  channel  at  the  entrance  had  7 
and  8  feet  of  water..  The  project  of  1867,  revised  in  1871, 1873,  and 
1875,  provided  for  12  feet  between  piers  180  feet  apart.  As  again  re- 
vised in  1890,  the  project  was  to  deepen  the  navigation  to  15  feet, 
and  extend  it  to  connect  with  Manistee  Lake  through  the  river  where 
the  ordinary  depth  was  limited  to  about  10  feet. 

The  work  of  dredging  the  river  was  completed  in  August,  1891,  mak- 
ing a  channel  15  feet  in  depth,  with  a  width  of  50  feet  in  the  upper  por- 
tion increased  to  75  feet  and  100  feet  as  the  entrance  was  approached. 

In  May,  1892,  the  river  channel  had  shoaled  to  13  feet,  owing  to  the 
narrowness  of  the  stream;  the  unprotected  state  of  the  banks,  and  the 
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large  number  of  vessels  using  it.    Four  cribs  were  added  to  the  north 
pier  and  repairs  were  made  to  the  north  revetments. 

The  total  expenditures  to  July  1, 1891,  were  $202,909.06,  and  for  the 
fiscal  year,  $29,760.25. 

July  1^  1891,  balance  unexpended $35, 090. 94 

June  30, 1892,  amount  expended  during  fiscal  year 29, 760. 25 

July  1, 1892,  balance  unexpended 5,330.69 

July  1, 1892,  outstanding  liabilities 510.52 

July  1, 1892, balance  available 4,820.17 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 54, 820. 17 

C  Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  6.) 

6,  Ludington  Harbor^  Michigcm. — ^The  natural  outlet  from  Pere  Mar- 
quette Lake  was  from  6  to  7  feet  deep.  The  project  of  1867  proposed 
a  12-foot  navigation  and  total  width  of  200  feet.  In  1885  this  was  en- 
larged to  make  a  harbor  of  refuge  18  feet  deep  and  entrance  width  of 
400  feet,  but  in  1890  the  proposition  was  again  modified  to  retain  the 
former  width. 

The  works  as  projected  were  completed  in  November,  1890,  the  north 
and  south  piers  having  total  lengths  respectively  of  1,460  feet  and 
2,300  feet,  and  projecting  about  a  quarter  of  a  mile  into  the  lake.  The 
entrance  width  at  the  lake  end  is  250  feet.  With  occasional  dredging 
to  remove  deposits  between  the  piers  a  satisfactory  navigation  of  14  to 
16  feet  has  been  maintained. 

The  total  expenditure  to  July  1, 1891,  was  $342,888.93,  and  for  the 
past  year,  $^,377.64. 

The  dredging  done  during  June  and  July  to  18  feet  from  lake  to  lake 
was  effective  for  the  season  of  navigation,  and  in  April,  1892,  there 
was  not  less  than  14J  feet  with  the  lake  1 J  feet  below  the  zero  plane. 

Jnly  1,  1891,  balance  unexpended $9,595. 17 

June  30,  1892,  amount  expended  during  fiscal  year 6, 377. 64 

Jnly  1,  1892,  balance  unexpended S,217.53 

July  1, 1892,  outstanding  liabilities 18.61 

July  1, 1892,  balance  available 3,198.92 

Amount  appropriated  by  act  approved  July  13, 1892 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 198. 92 

(See  Appendix  K  K  6.) 

7.  Pentwater  Harbor .  Mickigcm, — ^The  channel  into  Pentwater  Lake 
was  originally  a  mere  drain,  later  improved  to  a  depth  of  4  feet  with 
slab  piers.  • 

In  1866  the  Government  project,  amended  in  1873  and  1884,  proposed 
to  increase  the  depth  to  12  feet  between  piers  and  revetments  150  feet 
apart.  The  works  are  not  yet  complete,  and  with  more  or  less  dredg- 
ing annually  the  navigation  is  kept  open  to  about  10  feet.  In  fact, 
with  the  present  extension  of  the  piers,  nothing  better  can  be  done,  as 
the  10-foot  contour  in  the  lake  is  about  at  the  end  of  the  piers,  and  the 
15-foot  contour  is  400  feet  farther  out. 

The  total  expenditure  to  July  1, 1891,  was  $226,001.81,  and  for  the 
past  year  $5,392.08. 
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The  channel  was  dredged  in  August  and  September,  1891,  to  14  feet, 
bat  in  April,  1892,  had  again  shoaled  to  10  feet. 

Some  repairs  were  made  to  the  dilapidated  portion  of  the  south  pier 
during  the  last  season^  and  will  be  continued. 

July  1, 1891Jt>alaiice  unexpended $7,818.19 

Jane  30, 1892,  amoont  expended  during  fiscal  year 5, 392. 08 

Jaly  1, 1892,  balance  unexpended 2,426.11 

Jnly  1, 1892,  outstanding  Uabilities 10.00 

July  1, 1892,  balance  available :.      2,416.11 

Amoant  appropriated  by  act  approved  July  13,  1892 ■- 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 416. 11 

Amount  (estimated^  required  for  completion  of  existing  project 24;  000. 00 

Submitted  in  oompliaCnoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 

8.  White  Biver  {Lake)  Harbor ^  Michigan, — ^The  original  outlet  from 
White  Lake  was  improved  at  local  expense  to  about  5  feet.  The  offi- 
cial project  of  1866  increases  the  depth  to  12  feet  with  an  entrance 
width  between  piers  and  revetments  of  200*  feet.  The  piers  still  lack 
260  feet  and  200  feet,  respectively,  of  their  full  extension,  and  the  north 
pier  to  reach  the  15-foot  contour  in  the  lak£  must  be  built  out  some 
300  feet  &rther,  to  prevent  the  sand  accumulations  fr,om  passing  around 
it  and  blocking  the  entrance. 

Bepeated  dredging  has  been  necessary  to  maintain  the  navigation, 
which  in  fact  has  never  been  fully  attained  to  the  projected  depth. 

Considerable  repairs,  sheet  piling,  and  other  measures  to  maintain 
the  works  and  prevent  shoaling  are  required. 

The  expenditures  to  July  1, 1891,  were  $256,432.06,  and  for  the  fiscal 
year  $6,482.12. 

July  1)1891.  balance  unexpended $18, 117. 94 

June  30, 1892,  amount  expended  during  fiscal  year 6,482.12 

July  1, 1892,  balance  unexpended 11,635.82 

July  1, 1892,  outstanding  liabilities 195.92 

July  1, 1892,  balance  available 11,439.90 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 16, 439. 90 

C  Amount  (estimated)  required  for  completion  of  existing  project 43, 225. 00 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  8.) 

P.  Muskegon  Harbor,  Michigan. — The  Muskegon  entrance  was  origi- 
nally deex>ened  at  private  cost  to  about  7  feet.  The  official  project  of 
1866,  amended  in  1869, 1873, 1881,  and  1884,  provided  for  deepening  the 
navigation  to  13  feet,  with  an  entrance  width  of  300  feet.  The  revision 
of  1890  was  to  close  the  gap  in  the  north  pier,  which  has  been  done, 
and  the  latest  revision  of  January,  1892,  proposes  to  furnish  a  15-foot 
navigation  through  from  lake  to  lake. 

The  expenditures  to  July  1, 1891,  were  $284,272.21. 

A  fair  navigation  has  been  maintained,  although  the  services  of  the 
dredge  were  frequently  in  demand,  and  at  the  beginning  of  the  fiscal 
year  the  depth  was  from  15  to  16  feet;  but  in  the  fall  the  channel  was 
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very  narrow,  and  the  .greater  part  of  the  space  between  the  piers  near 
their  end^  was  occupied  by  a  shoal  with  only  11  feet  ou  it.  At  the  ear- 
nest solicitation  of  the  harbor  interest  the  Government  dredge  was  kept 
in  commission  from  October  9  to  November  30^  1891,  during  which 
period  dredging  was  practicable  on  eleven  days  only,  and  but  four  of 
these  near  the  end  of  the  pier.  At  the  opening  of  navigation  in  1892 
there  was  a  bare  12^-foot  depth  close  to  the  south  pier,  and  in  April  and 
May  the  channel  was  again  deex>ened  to  15  feet. 

The  expenditures  for  the  year  were  (33,524.32. 

In  order  to  close  the  gap  in  the  north  pier  316  feet  of  the  inner  north 
pier  was  removed  by  blasting  and  dredging  and  a  new  work  built  con- 
necting the  detached  portions.  This  was  completed  in  October,  1891. 
Contract  was  also  made  for  the  raising  and  rebuilding  of  the  sunken 
outer  crib  of  the  north  pier.  Work  was  begun  in  June,  1891,  and  con- 
tinued until  near  the  end  of  September,  but  in  an  endeavor  to  raise  the 
crib  it  broke  in  two  and  W£is  moored  for  the  winter  in  the  inner  lake. 
An  amended  contract  has  been  made  to  include  the  construction  of 
an  additional  crib  outside  the  restored  one,  and  this  work  is  now  in 
progress. 

July  1, 1891,  balance  unexpended $44,727.79 

June  30,  1892,  amount  expended  durmg  fiscal  year 33, 524. 32 

July  1,  1892,  balance  unexpended 11,203.47 

July  1,1892,  outstanding  liabilities $311.23 

July  1,  1892,  amount  covered  by  uncompleted  contracts 9, 640. 39 

9,961.62 

July  1,  1892,  balance  available 1,251.85 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 76, 251. 85 

(See  Appendix  K  K  9.) 

10,  Grand  Haven  Harbor,  Michigan. — Grand  Haven,  in  addition  to 
its  local  commerce,  is  the  principal  harbor  of  refuge  on  the  east  coast 
of  Lake  Michigan.  Originally  improved  by  the  construction  of  a  pier 
on  the  south  side  in  connection  with  the  steamers  operated  by  the  De- 
troit, Grand  Haven  and  Milwaukee  Railway,  terminating  at  that  point, 
the  work  was  taken  in  hand  by  the  United  States  in  1^6,  with  exten- 
sions projected  in  1880  and  1890.  with  the  object  of  creating  an  entrance 
width  of  400  feet  and  a  depth  or  18  feet  in  the  interest  of  general  com- 
merce. The  work  has  been  attended  with  very  beneficial  results,  but 
the  constant  encroachment  of  sand  from  the  huge  dunes  lying  between 
the  lake  and  the  bend  of  the  stream  and  which  the  current  transported 
to  the  entrance,  has  in  connection  with  wave  action  in  the  lake  main- 
tained a  bar  at  the  entrance  just  beyond  the  ends  of  the  piers,  which  at 
times  becomes  dangerous. 

The  total  expenditures  to  July  1, 1891,  were  $666,943.97. 

The  piers  still  lack  600  and  300  feet  respectively  of  their  full  exten- 
sion, and  the  sand  dunes  bordering  the  entrance  to  the  north  should  be 
controlled. 

The  expenditures  for  the  past  year  were  J38,296.86. 

Six  new  cribs,  three  on  each  pier,  were  completed  in  October,  1891. 

The  notable  southwest  gale  of  December  4  and  6  nearly  wrecked  the 
three  new  cribs  on  the  south  pier.  The  bed  of  the  lake  adjacent  to  the 
piers  was  scoured  out  to  a  depth  of  11  feet,  undermining  the  pile  sup- 
ports and  letting  the  cribs  down.  The  stone  filling  of  the  cribs  fail^ 
to  perform  its  function  of  passing  through  the  bottom  to  fill  the  exoa- 
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^ration  made  by  the  scour,  and  it  was  not  until  a  week  later  that  the 
stone  was  found  to  have  settled  through  the  bottom  of  the  cribs.  For- 
toiiately  the  cribs  sunk  bodily  without  capsizing,  and  having  been 
temporarily  strengthened  and  riprapped  for  security  during  the  winter, 
are  now  in  process  of  restoration  by  leveling  and  rebuilding  of  the 
superstructure.  In  addition,  c6ntract  has  been  made  for  the  construc- 
tion of  one  100-foot  crib  on  the  south  pier  in  accordance  with  a  revised 
design,  intended  to  meet  the  possible  recurrence  of  the  events  of  De- 
cember, and  in  fact  desirable  where  constructions  of  this  kind  are  to  be 
placed  in  circumstances  of  such  exposure  in  the  open  lake. 
•  Considerable  repairs  are  becoming  urgent  to  some  of  the  older  por- 
tions of  the  revetment. 

July  1, 1891,  balance  unexpeiided $58,422.18 

J  one  30, 18^,  amount  expended  during  fiscal  year 38, 296, 85 

July  1, 1892,  balance  unexpended 20,125.33 

Jnly  1, 1892,  outstanding  liabilities $628.59 

Jnly  1, 1892,  amount  covered  by  uncompleted  contracts 14, 058. 14 

14,686.73 

July  1, 1892,  balance  avaQable 5,438.60 

Amount  appropriated  by  act  approved  July  13, 1892 90, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 95,438. 60 

i  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Snbmitt^  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  10.) 

11.  Holland  (Black  Lake)  Harbor,  Michigan. — The  outlet  from  Holland 
(Black)  Lake  was  originally  improved,  at  local  expense,  to  some  5  feet 
depth,  and  the  oflftcial  project  of  1866,  amended  in  1873, 1879,  and  1884, 
was  to 'provide  12  feet  between  piers  and  revetments  200  feet  apart. 
In  fact  this  depth  has  never  been  attained  in  spite  of  frequent  and  lib- 
eral dredging,  the  opposing  causes  being  the  insuflftcient  projection  of 
the  piers,  which  terminate  some  500  feet  short  of  the  15-foot  contour  in 
the  lake,  and  the  permeability  of  the  revetments  to  the  inflow  of  sand 
from  the  hanks. 

The  entrance  was  thoroughly  dredge^  to  14  feet  in  May  and  July, 
1891,  and  again  deepened  to  16  feet  in  August,  but  on  September  13 
the  depth  was  13  feet,  and  on  December  18  was  so  little  as  7  feet.  In 
May,  1892,  this  was  again  found  to  be  the  depth.  It  is  evident  that 
radical  extensions  of  the  project  must  be  made  if  the  navigation  is  to 
be  maintained. 

The  expenditure  to  July  1, 1891,  was  1267,786.50,  and  for  the  fiscal 
year  $4,456.37. 

In  addition  to  the  dredge  work  repairs  were  made  to  piers  and  revet- 
ments, and  sand  fences  constructed. 

July  If  1891,  balance  nnexpended $6,827.62 

June  90,  1S92,  amonnt  expended  during  fiscal  year 4,456.37 

Jnly  1, 1892,  balance  unexpended 2,371.25 

July  1, 18»2,  outstanding  Kabilities 212.55 

Jnly  1,1892,  balance  available 2,158.70 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 158. 70 

(See  Appendix  K  K  11.) 
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12,  Saugatuek  Harbor,  Michigan. — ^The  mouth  of  the  Kalamazoo  River 
has  a  natural  depth  in  ordinary  condition  of  6  or  7  feet,  and  the  project 
of  1869,  revised  in  1876  and  1882,  proposed  to  deepen  this  to  12  feet  and 
extend  the  entrance  piers  into  the  lake  200  feet  apart.  The  works  have 
never  been  completed,  and  are  now,  fcf  the  greater  part,  in  a  ruinous 
condition,  while  i^m  the  immense  accessions  of  sand  ^m  the  naked 
waste  bordering  the  river  on  the  north  and  the  absence  of  proper  pro- 
tection the  depth  has  not  been  increased  to  exceed  8  feet,  with  10  feet  as 
an  exceptional  and  temporary  feature.  The  river  is  an  outlet  for  a  con- 
siderable traffic  during  the  fruit  season  even  with  all  its  disadvantages^ 
but  for  several  years  past  the  Grovemment  aid  has  been  conflAcd  to 
dredging  when  the  navigation  became  entirely  obstructed. 

The  expenditures  to  July  1, 1891,  were  $138,981.10,  and  for  the  year, 
$113.65. 

July  1, 1891,  balance imexp«nded ^ $1,468.30 

June  30,  1892,  amount  expended  daring  fiscal  year -       113.55 

Jnly  1, 1892,  balance  nnexpended 1,344.75 

July  1, 1892,  outstanding  liabUities 10.00 

July  1, 1892,  balance  available 1,334.75 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 ^ 6^  334. 75 

i  Amount  (estimated)  required  for  completion  of  existing  project 30, 260. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  12.) 

13,  South  Haven  Harbor^  Michigan, — ^The  original  improvement  of 
the  mouth  of  Black  Kiver  was  at  local  expense  to  secure  a  width  of  86 
feet  and  a  depth  of  6  or  7  feet. 

The  official  project  of  1866,  modified  in  1869, 1872.  and  1888,  was  to 
provide  a  12-foot  navigation,  with  a  width  of  180  reet,  extending  up 
the  river  to  the  highway  bridge. 

The  piers  still  lack  160  feet  and  200  feet,  respectively,  of  their  pro- 
jected extension,  and  in  order  to  attain  their  object  must  in  fiact  be 
considerably  prolonged,  as  they  do  not  reach  beyond  the  general  10-foot 
contour  in  the  lake,  and  the  16-foot  contour  lies  some  300  feet  farther 
out.  Measures  should  also  be  taken  to  revet  the  naked  banks  of  the 
north  side  of  the  stream,  and  this  work  should  be  done^  as  elsewhere, 
by  the  riparian  owners  or  the  local  authorities. 

By  use  of  the  dredge  a  navigation  from  10  to  12  feet  has  been  gen- 
erally maintained. 

The  total  expenditures  to  July  1, 1891,  were  $196,101.06,  and  for  the 
fiscal  year  $8,771.39. 

Considerable  repairs  and  sheet  piling  to  exclude  sand  were  done  on 
the  north  pier,  and  the  channel  was  thoroughly  dredged  last  season  to 
13  and  14  feet,  but  at  the  opening  of  navigation  in  1892  the  entrance 
had  again  shoaled  to  10  feet,  and  further  dredging  was  done  to  14  feet 
in  May  and  June. 

Much  of  the  revetments  are  in  need  of  rebuilding. 
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July  1,  1891,  balance  unexpended $11,898.94 

June  ?0,  1892,  amoont  expended  during  fiscal  year 8, 771. 3P 

July  1, 1892,  balance  unexpended 3,127.56 

July  1,  1892,  outstanding  liabilities 2,217.77 

Julyl,  1892,  balance  available 909.78 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  80,  1893 10, 909. 78 

C  Amount  (estimated)  required  for  completion  of  existing  project 40, 426. 80 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  13.) 

14.  8t.  Joseph  Harbor^  Michigan. — ^In  its  original  condition,  the  en- 
trance to  St.  Joseph  Harbor  was  a  shifting  channel  of  3  to  7  feet.  In 
1836,  the  locality  was  selected  by  the  Government  for  improvement  as 
a  harbor  of  refiige,  and  the  project  of  1866,  as  modified  in  1874  and  1876, 
contemplated  a  navigable  depth  of  16  feet  and  width  of  270. 

The  project  has  never  been  fiilly  carried  out  so  far  as  the  depth  was 
concerned,  the  best  water  attained  being  15  feet,  which  of  hite  years, 
from  accretion  of  shoals  near  and  outside  the  entaranceaud  the  depressed 
level  of  the  lake,  has  averaged  not  more  than  14  feet.  Dui-ing  the  past 
year  the  local  conditions  became  so  obstructive  as  to  threaten  a  practi- 
cal closing  of  the  entrance  and  suspension  of  navigation  altogether,  as 
the  accumulations  of  sand  behind  the  north  pier  had  grown  to  such 
extent  as  to  overlap  it  and  project  directly  across  the  entrance  nearly 
connecting  with  those  on  the  south  side. 

Furthermore,  these  accumulations  rose  in  the  open  lake  nearly  a  quar- 
ter of  a  mile  from  the  piers,  and  it  was  evident  that  the  protecting 
works  are  in  urgent  need  of  large  extensions,  if  the  harbor  facilities 
are  to  be  maintained,  and  the  established  lines  of  lake  trafl&c  to  continue 
to  do  business. 

Ill  1880  the  control  of  the  navigation  was  extended  to  include  the 
canal,  bui!t  at  private  and  State  cost,  which  connects  Benton  Harbor 
with  the  lake,  and  through  this  13  feet  is  to  be  maintained^  the  canal 
having  a  total  width  of  100  feet. 

Since  the  construction  of  the  Chicago  and  West  Michigan  Railway 
Bridge  in  1870,  the  harbor  has  ceased  to  be  one  of  refuge,  and  vessels 
seeking  shelter  from  stress  of  weather  run  for  other  i>oints,  but  the  in- 
terior navigation  has  been  fairly  well  maintained  for  local  commerce, 
with  the  aid  of  considerable  dredging,  and  several  transportation  lines 
have  been  established. 

The  total  expenditure  to  July  1, 1891.  was  $263,009.66,  and  for  the 
pa«t  year  $9,821.73. 

Dredging  continued  in  1891,  until  the  end  of  October,  at  several 
points  between  Benton  Harbor  and  the  bar,  to  depths  of  13, 16,  and  17 
feet. 

Eepairs  were  made  to  the  more  ancient  and  feeble  parts  of  the  works, 
mainly  to  prevent  inflow  of  sand  to  the  channel. 

Pursuant  to  renewed  complaints  of  obstruction  due  to  the  railway 
bridge,  the  Secretary  of  War  directed  the  company  to  dredge  out  and 
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thoronghly  clear  the  draw  passages  of  the  bridge,  and  this  work  is 
still  in  progress.  ^ 

Jnly  1, 1891,  balance  unexpended $11,102.64 

June  30, 1892,  amount  expended  during  fiscal  year 9, 821.  73 

Jnly  1, 1892,  balance  unexpended 1,280.91 

July  1,  1892,  outstanding  liabilitieB 632.33 

July  1, 1892,  balance  available 648.58 

Amount  appropriated  by  act  approved  July  13, 1892* 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 60,618.58 

(See  Appendix  K  K  14.) 

15.  8t  Joseph  River  J  Miohigcm. — ^The  improvement  in  question  cov- 
ers a  distance  of  25  miles  fipom  St,  Joseph  to  Berrien  Springs,  and  this 
was  to  be  effected  by  the  project  of  March,  1889,  to  the  extent  of 
securing  3  or  4  feet  depth  by  the  removal  of  snags  and  bowlders,  and 
the  building  of  small  wing  dams  of  cheap  construction. 

The  results  have  been  .satisfactory  to  the  limited  commerce  inter- 
estexi,  but  are  not  likely  to  be  permanent  without  further  measures. 

The  total  expenditure  to  July  1,  1891,  was  $2,496.82,  and  for  the 
past  year,  $953.45. 

The  river  and  harbor  act  approved  July  13, 1892,  provides  that  $1,000 
of  the  appropriation  for  improving  St.  Joseph  Harbor  may  be  ex- 
pended on  St.  Joseph  Eiver. 

July  1,  1891,  balance  unexpended $1,003.18 

June  30, 1892,  amount  expended  during  fiscal  year 953.45 

July  1, 1892,  balance  unexpended 49.73 

(See  Appendix  K  K 16.) 

16.  Michigan  City  EarboVy  Indiana. — ^The  works  of  this  harbor  con- 
sist— 

1.  Of  the  improvement  of  Trail  Creek,  by  entrance  piers  100  feet 
apart,  and  dredging  the  creek  bed  to  13  feet,  local  authorities  and 
riparian  owners  attending  to  the  revetment  and  securing  of  the  banks; 
and 

2.  Of  extensive  pier  and  breakwater  constructions  in  the  open  lake. 
Thus  far  the  outer  constructions,  constituting  the  "outer  harbor,"  have 
been  of  no  practical  benefit,  o^ing  to  the  basin  being  filled  with  sand, 
and  otherwise  unserviceable  from  exposure  to  the  weight  of  the  north 
and  northwest  gales  coming  through  an  opening  of  400  feet  in  the  outer 
works.  The  present  and  actual  harbor  of  Michigan  City  is  the  creek 
designated  officially  the  "inner  harbor." 

Outer  harbor. — For  these  works  the  total  expenditures  to  July  1, 
1891,  were  $678,920.12. 

The  older  i)ortions  of  the  works,  inclosing  the  "basin,"  are  rs^idly 
decaying,  and  the  new  "outer  breakwater,"  designed  to  have  a  total 
length  of  2,000  feet,  is  now  completed  for  500  feet  of  its  length. 

The  expenditures  of  the  past  year  were  $27,668.83. 

The  superstructure  over  the  500  feet  of  outer  breakwater  was  com- 
pleted by  the  construction  of  6  courses  of  timber,  after  the  subsidence 
of  4  to  6  feet  into  the  lake  bed  had  been  leveled  up. 

•Of  wliich  $1,000  may  be  expended  on  St.  Joseph  Biver. 
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July  1,  1891,  balauce  unexpended '. $42,954.JBS 

JiLne  30^  1892,  amount  expended  during  fiscal  year 27, 668. 83 

July  1,  1892,  balance  unexpended - 15,286.05 

July  1,  1892,  outstanding  liabilities 1,905.71 

July  1,  1892,  balance  available 13,380.34 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 43,380.34 

C  Axnonnt  (estimated)  required  for  completion  of  existing  project 249, 613. 50 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i      barbor  acts  of  1866  and  1867. 

Inner  harbor. — ^The  total  expenditures  to  this  accotiBtto  July  1, 1891, 
were  $102,532.49. 

The  navigatiou  has  been  practically  maintained  as  projected  and 
gradually  extended  towards  the  upper  limit  by  frequent  dredging. 

The  expenditures  for  the  year  were  $3,390.57. 

July  1;  1891,  balance  unexpended $6,842.51 

June  30;  1892,  amount  expended  during  fiscal  year 3, 390, 57 

Jnly  1,  1892,  balance  unexpended 3, 451. 94 

July  1,1892,  outstanding  liabilities 1,371.96 

July  1, 1892,  balance  available 2,079.98 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 17, 079. 98 

(See  Appendix  K  K 16.) 

EXAMmATION  AND  SURVEY,  MADE  IN  COMPLIANCE  WITH  PROVISIONS 
OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Grand  River^  Michigan^  he- 
low  Grand  Rapids^  with  a  view  of  determining  the  existence  or  nonexist- 
ence of  underlying  rock^  the  hydraulics  of  the  river ^  and  the  detailed  topog- 
raphy of  the  valley  subject  to  overflow^  was  made  by  the  local  engineer 
in  charge,  Msgor  Ludlow,  and  rejwrt  thereon  submitted  through  Col. 
O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer,  Northwest  Division. 
It  is  the  opinion  of  Maj.  Ludlow  and  of  the  division  engineer,  based 
upon  the  facts  and  reasons  given,  that  this  locality  is  worthy  of  im- 
X>rovement.  This  opinion  being  concurred  in  by  me,  Maj.  Ludlow  was 
charged  with  and  has  completed  its  survey,  and  submitted  report 
thereon.  The  project  recommended  contemplates  improvement  T)f  the 
river  to  provide  for  open  10-foot  navigation,  at  an  estimated  cost  of 
$670,500.  The  reports  were  transmitted  to  Congress  and  prints  as 
House  Ex.  Doc.  !No.  197,  Fifty-second  Congress,  first  session.  (See  also 
Appendix  K  K  17.) 

IMPROVEMENT    OP    CERTAIN    RIVERS    AND    HARBORS    IN   EASTERN 

MICHIGAN. 

Officer  in  charge.  Col.  O.  M.  Poe,  Corps  of  Engineers,  with  Lieut. 
Charles  8.  Rich6,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  St.  Marys  River j  Michigan. — The  project  for  obtaining  a  navigable 
channel  of  16  feet  depth  between  Lakes  Superior  and  Huron  had  been 
barely  completed  when  the  demands  of  commerce  so  enormously  in- 
creased that  the  work  of  obtaining  a  depth  of  20  feet  throughout  was 
undertaken  with  the  fall  sanction  of  both  legislative  and  executive  au- 
thority. ^  . 
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A  necessary  part  of  the  project  is  the  constructioB  of  a  new  lock  upon 
the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  between 
gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the  miter 
sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be 
de  epened  to  correspond.  The  estimated  cost  of  this  enlargement  of  the 
canal  system  is  $4,738,865,  for  the  details  of  which  see  pages  2220  et  seq. 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887. 

The  cofferdam  Surrounding  the  site  of  the  lock  pit  is  completed,  the 
pier  in  front  of  Fort  Brady  is  completed,  and  nearly  all  the  necessaiy 
material  ha«  been  filled  in  behind  it.  The  excavation  of  the  lock  pit  is 
finished,  and  the  construction  of  the  masonry  walls  of  the  lock  is  mak- 
ing good  progress.  Anchorages  for  the  lock  gates  have  been  con-  • 
structed  and  are  being  placed  in  position,  and  valves  and  frames  for 
filling  and  emptying  the  lock  are  under  contract.  Specifications  for 
deepening  a  portion  of  the  canal  have  J)een  issued,  and  proposals  for 
this  work  will  be  opened  July  2, 1892. 

In  view  of  the  importance  of  losing  no  time  in  the  prosecution  of  the 
work,  an  estimate  of  $2,000,000  is  submitted,  as  the  conditions  now  ex- 
isting require  that  this  amount  should  be  available  in  addition  to  that 
already  on  hand.  This  entire  amount  can  be  expended  to  advantage 
during  the  fiscal  year  ending  June  30, 1894. 

Total  expenditure  to  June  30, 1891 ^ $587,676.74 

Expended  during  fiscal  year  (exclaBive  of  outstanding  liabilities) 230, 426. 64 

Total  expenditure  to  June  30, 1892 818,103.38 


July  1, 1891,  balance  unexpended 2,187,335.44 

June  30,  1892,  amount  expended  during  fiscal  year 255, 412. 19 

July  1,  1892,  balance  unexpended 1,931,923.25 

July  1,  1892,  outstanding  liabilities $96, 080. 79 

July  1, 1892,  amount  covered  by  uncompleted  contracts  . .  1, 093, 605. 47 

' 1,189,686.26 

July  1,1892,  balance  available 742,23a99 

'Amount  (estimated)  required  for  completion  of  existing  project 2, 238, 865. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 2,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  1.) 

2.  Operating  and  care  of  Saint  Marys  Falls  Canal,  Mwhigaii. — ^Dur- 
ing tha  fiscal  year  the  canal  was  open  to  navigation  233  days.  It  was 
closed  for  the  winter  December  7,  1891,  and  opened  April  18  for  the 
season  of  1892. 

Eleven  thousand  five  hundred  and  fifty-seven  vessels,  etc.,  aggregat- 
ing 9,828,874  registered  tons,  and  carrying  10,107,603  tons  of  iireight 
and  25,097  passengers,  passed  through  the  canal  in  5,616  lockages. 

The  staple  articles  trausiK)rted  were  2,717,029  tons  of  coal,  65,667 
tons  of  copper,  4,184,012  barrels  of  flour,  49,419,131  bushels  of  grain, 
4,142,797  tons  of  iron  ore,  73,047  tons  of  pig  and  manufactured  iron, 
236,169  barrels  of  salt,  1.330  tons  of  silver  ore,  399,985,000  feet,  B.  M., 
of  lumber,  38,678  tons  or  building  stoue,  and  443,212  tons  of  miscel- 
laneous or  unclassified  freight. 

The  estimate  of  expenditures  on  account  of  operating  and  care  for 
the  fiscal  year  ending  June  30, 1893,  is  859,000,  all  of  which  is  provided 
for  by  indefinite  appropriation. 
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Total  expenditure  to  June  30,  1891 $316,015.34 

Expended  during  fiscal  year,  exclusive  of  liabilities  outstanding  June  30, 

1892 : 57,870.99 

Total  expended  to  June  30,  1892 373,886.33 

Amount  required  for  fiscal  year  ending  June  30,  1893 59, 000. 00 

Balance  remaining  ftom  allotments  of  preceding  year,  exclu- 

Bive  of  outstanding  liabilities , $9, 559. 01 

Outatanding liabilities  June  30,  1892 4,876.53 

4,682.4« 

Allotment  required  for  fiscal  year  ending  June  30,  1893 54, 317. 52 

(See  Appendix  L  L  2.) 

5.  Dry  dock  at  8t,  Marys  Falls  Canaly  Michigan. — The  proposition  to 
locate  a  dry  dock  in  immediate  proximity  to  the  lockage  system  is  as 
objectionable  as  ever,  bat  if  it  should  be  decided  to  do  so,  then  the 
location  heretofore  referred  to,  at  the  eastern  end  of  the  area  trans- 
ferred from  the  Fort  Brady  military  reservation  to  the  canal  reserva- 
tion, is  the  least  objectionable. 

But  the  construction  of  a  pier  in  front  of  Fort  Brady  reservation 
has  been  completed,  and  a  portion  of  this  work  would  have  to  be  re- 
moved, thus  increasing  by  $20,000,  the  probable  cost  of  a  dry  dock, 
and  the  estimate  therefor  should  be  increased  accordingly. 

Amount  (estimated)  required  for  the  construction  of  a  dry  dock  at 
the  point  indicated,  $343,872. 

It  is  underiftood  that  the  State  of  Michigan  holds  $65,000  in  readi- 
ness to  transfer  to  the  United  States  for  the  purpose  of  constructing  a 
dry  dock  at  St.  Marys  Palls  Canal. 

(See  Appendix  L  L  3.) 

4.  Hay  Lake  Channclj  8t  Marys  River^  Michigan, — ^Before  improve- 
ments were  commenced  the  channel  through  Hay  Lake  was  resected 
in  depth  at  Sugar  Island  Eapids  and  at  Middle  ITeebish.  At  these  two 
places  a  maximum  draft  of  bjit  8  or  9  feet  could  be  carried  if  a  very 
irregular  course  was  taken,  and,  practically,  vessels  drawing  more  than 
6  feet  of  water  would  not  attempt  the  passage.  In  addition  to  the 
places  above  mentioned  there  were  some  shoals  in  Hay  Lake  requiring 
removal  to  make  the  channel  available  for  the  vessels  navigating  St. 
Marys  Eiver. 

The  original  estimates  for  this  improvement  were  based  upon  a  project 
for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present  navi- 
gable channel  of  St.  Marys  Eiver  at  Sugar  Island  Eapids  (about  2^ 
miles  below  the  canal),  through  those  into  Hay  Lake,  and  then  by  way 
of  Middle  Neebish,  rejoining  the  present  navigable  channel  at  the  foot 
of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtaining  a 
route  which  can  be  so  marked  by  lights  as  to  be  navigable  at  night,  a 
condition  impracticable  with  the  present  channel,  except  by  the  use  of 
many  lights. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  navigable  depth  to  20  feet,  the 
estimated  cost  being  $2,659,115,  subject  to  change,  however,  in  case 
unexpected  difficulties  are  developed  during  the  progress  of  the  work. 

Prior  to  the  beginning  of  work  under  the  contracts  now  in  force, 
611,907.17  cubic  yards,  bank  measure,  had  been  excavated  from  the 
channel.  Under  the  six  contracts  for  excavation  now  in  force,  a  total 
of  1,123,479  cubic  yards,  bank  measure,  has  been  removed,  of  which 
1^061,731  cubic  yards  was  removed  during  the  fiscal  yearj  and  work 
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is  still  in  progress.    The  total  so  far  removed  is  in  excess  of  that  re« 
quired  by  the  specifications. 

The  estimate  for  the  work  is  $2,659,116,  of  which  $1,790,000  has  been 
appropriated,  leaving  $869,116  to  be  provided  for.  To  pay  the  various 
Government  employes  and  contractors,  $500,000  will  be  required  for 
the  fiscal  year  ending  June  30, 1894.  This  amount  should  be  appro- 
priated with  the  proviso  that  any  portion  of  it  not  required  for  Hay- 
Lake  Channel  could  be  expended  elsewhere  between  Lakes  Superior  and 
Huron  at  places  where  excavation  is  needed  to  attain  the  navigabla 
depth  of  20  feet.  This  entire  amount  can  be  expended  to  advantage 
during  the  fiscal  year  ending  June  30, 1894. 

Total  expenditure  to  June  30, 1891 $828,823.08 

Expended  during  fiscal  year  (exclusive  of  outstanding  liabilities) 280,9^3.01 

Total  expenditure  to  June  30,  1892 1,109,806.09 

July  1,  1891,  balance  unexpended 849,695.80 

June  30, 1892,  amount  expended  during  fiscal  year ' 284, 370. 24 

July  1,  1892,  balance  unexpended 565,325.56 

July  1, 1892,  outstanding  liabilities $84, 820. 07 

July  1,  1892,  amount  covered  by  uncompleted  contracts 480, 505.*49 

565,325.56 


Amount  appropriated  by  act  approved  August  5,  1892 u 115, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  projects . . .  869, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 500,000.00 

Submitted  in  compliance  witH  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  4.) 

5.  Harbor  at  Chehoyga/n,  Michigan, — Prior  to  undertaking  any  im- 
provement at  this  harbor,  only  6^  to  7  feet  of  water  could  be  carried 
across  the  bar  at  the  mouth  of  Cheboygan  Eiver. 

The  original  project  for  the  improveihent,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the 
bar,  and  revetting  each  side  by  a  pile  pier.  Experience  gained  during 
the  progi'css  of  the  work  already  done  leads  to  the  belief  that  the  piers 
can  be  omitted,  with  consequent  reduction  of  cost  to  the  extent  of  about 
one-half  the  original  estimate. 

Subsequent  modifications  of  the  project  were  made  until,  as  it  Anally 
stood,  it  provided  for  a  channel  of  15  feet  in  depth,  and  generally  200 
feet  in  width  from  the  16-foot  curve  in  the  Straits  of  Mackinac  to  the 
State  Eoad  Bridge. 

This  has  been  completed,  and  until  the  dredged  channel  begins  to 
silt  up,  or  the  revetting  piers  contemx)lated  in  the  original  project  of 
1871  are  shown  to  be  necessary,  no  further  work  is  proposed. 

Total  expenditure  to  Jnne  30,  1891 $129,706.08 

Expended  during  fiscal  year 12.70 


Total  expenditure  to  June  30, 1892 129,718.73 

July  1,  1891,  balance  unexponded 18, 340. 43 

June  30,  1892,  amount  expended  duriug  fiscal  year 12. 70 

July  1,  1892,  balance  unexpended 18,327,73 

(See  Aj^penilix  L  L  5.) 
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6,  Harbor  at  Thunder  Bay,  Michigan. — Prior  to  the  commencement 
of  improvements  there  was  a  navigable  (channel  from  Thunder  Bay  into 
the  river  of  12  feet  depth  and  of  a  variable  width,  which  at  one  place 
was  onJy  50  feet.  The  original  project  for  the  improvement  of  the 
barbor  was  adopted  in  1876,  and  provided  for  An  entrance  channel  from 
the  bay  into  the  river,  of  navigable  width,  and  of  not  less  than  13  feet 
depth,  a  subseqaent  modiiication  increasing  the  proposed  depth  to  14 
teet. 

The  work  was  practically  completed  in  1884,  but  it  was  then  stated 
that  the  improvement  was  of  such  a  character  that  it  would  require  at- 
tention from  time  to  time,  and  it  was  recommended  that  a  suflBcient 
appropriation  be  made  to  render  $10,000  available  for  use  when  it. 
should  be  wanted. 

On  June  30, 1891,  a  channel  about  160  feet  wide  and  14  feet  deep 
extended  across  the  bar,  and  dredging  to  restore  the  14- foot  channel  in 
accordance  with  the  river  and  harbor  act  of  September  19, 1890,  was 
still  in  progress.  Work  was  continued  until  October  20, 1891,  by  which 
time  the  14-foot  channel  was  rest>ored  for  a  width  of  250  feet  entirely 
across  the  bar;  one  dredge  cut  16  feet  deep  and  20  feet  wide  also  ex- 
tended entirely  across  the  bar,  and  two  adjacent  dredge  cuts  of  same 
depth  were  partially  finished. 

In  order  that  th^  depth  of  16  feet  obtained  in  the  river  may  be  ren- 
dered available,  the  next  appropriation  should  be  expended  in  deepen- 
ing the  channel  across  the  bar  to  the  full  depth  of  16  feet  for  a  suitable 
width. 

Total  expenditure  to  Jtine  30, 1891 $20,785.81 

Expended  during  fiscal  year 3,403.69 

Total  expenditure  to  June  30, 1892 24,189.50 

July  1, 1891,  balance  unexpended 5, 372. 50 

June  30, 1892,  amount  expended  during  fiscal  year ■     4, 548. 87 

•  

July  1, 1892,  balance  unexpended 823. 63 

{Amount  (estimated)  required  for  completion  of  combined  projects  for 
Thunder  Bay  River  and  Harbor 10,587.48 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  6.) 

7.  Thunder  Bay  River,  Michigan. — ^Before  improvements  were  com- 
menced^ Thunder  Bay  River  from  its  mouth  to  1  mile  above  varied  in 
width  from  175  to  100  feet,  and  had  a  navigable  channel  of  from  14  to 
11  feet  deep  except  at  the  upper  end,  where  the  depth  diminished  to  5 
feet. 

The  general  project  for  the  improvement  of  the  river  contemplates  a 
channel  16  feet  deep  within  the  dock  lines  established  by  the  city  en- 
gineer of  Alpena,  Mich.,  in  1888,  the  width  varying  from  100  to  50  feet 
according  to  locality,  and  the  channel  extending  from  the  mouth  of  the 
river  to  a  point  1  mile  above. 

On  June  30, 1891,  one  dredge  cut  about  25  feet  wide  and  16  feet  deep 
extended  upon  the  northerly  side  of  the  axis  of  the  river  from  the  light- 
house crib  at  the  mouth  to  the  Second  Street  Swing  Bridge  in  Alpena; 
a  second  dredge  cut  had  been  made  upon  the  southerly  side  of  the  axis 
for  about  half  this  distance,  and  dredging  was  still  in  progress.  Work 
was  continued  until  November  24, 1891,  when  the  contract  was  closed, 
and  a  channel  16  feet  deep  and  from  100  to  50  feet  wide  extended  from 
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the  montli  of  the  river  to  a  point  about  seven-eighths  of  a  mile  above. 
At  this  point  bed  rock  was  struck,  and  the  cost  of  further  extending 
the  channel  will  be  too  great  to  be  warranted  by  the  possible  benefits 
to  be  derived  from  so  doing. 

In  order  that  the  depth  of  16  feet  obtained  in  the  river  may  be  ren- 
dered available,  the  next  appropriation  should  be  expended  in  deepen- 
ing the  channel  across  the  bar  at  its  mouth  to  the  fiill  depth  of  16  feet 
for  a  suitable  width. 

Total  expenditure  to  June  30,  1891 $1,724.10 

Expended  during  fiscal  year 6;  996. 20 

Total  expenditure  to  June  30,  1892 8,720.30 

I  ■ 

July  1,1891,  balance  unexpended 9,608.50 

June  30,  1892,  amount  expended  during  fiscal  year 8, 328. 80 

July  1,  1892,  balance  unexpended ....^ 1,279.70 

Amount  appropriated  by  act  approved  July  13, 1892  A 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 279. 70 

Note. — The  estimate  of  the  amount  required  for  completion  of  the  combined  proj- 
ects for  improving  Thunder  Ba^  River  and  Harbor  is  given  in  the  money  statement 
for  Thunder  Bay  Harbor,  Michigan,  page  335. 

(See  Appeudix  L  L  7.) 

8.  Harbor  at  Au  Sahle,  Michigan. — Before  the  beginning  of  improve- 
ments the  mouth  of  Au  Sable  River  was  150  feet  wide,  with  a  depth 
of  5  feet  over  the  bar.  Above  the  mouth  for  a  quarter  or  a  mile  7  to  10 
feet  of  water  was  found,  and  above  this  point  only  6  or  6  feet 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet  &om  Lake  Huron 
to  the  State  Road  Bridge  at  Au  Sable. 

The  money  heretofore  expended  on  this  improvement  has  given  tem- 
porary results  only,  and  a  permanent  channel  can  ncft  be  secured  except 
at  so  great  a  cost  as  to  be  disproportionate  to  the  benefits  to  be  ob- 
tained. 

Total  expenditure  to  June  30,  1891 $114, 786. 12 

Total  expenditure  to  June  30,  1892 114,786.12 

July  1, 1891,  balance  unexpended 200. 55 

June  30, 1892,  amount  expended  during  fiscal  year 4.05 

July  1, 1892,  balance  unexpended 196.50 

(See  Appendix  L  L  8.) 

9.  Saginaw  River^  Michigan, — ^Before  the  improvements  were  begun 
the  entrance  to  Saginaw  River  was  obstructed  by  a  bar  in  Saginaw  Bay 
about  a  mile  from  the  shore  and  a  half  mile  in  width  between  the  10- 
foot  curves,  with  a  minimum  depth  of  about  9  feet.  Between  the  mouth 
of  the  river  and  Bay  City,  a  distance  of  about  5  miles,  the  depth  varied 
from  16  to  30  feet.  Thence  to  the  head  of  the  river,  a  further  distance 
of  about  16  miles^  the  channel  was  obstructed  by  a  number  of  bars  hav- 
ing only  7  feet  of  water  upon  them,  thus  limiting  the  navigable  depth 
to  about  7  feet,  although  the  prevailing  depth  varied  between  12  and 
20  feet. 

The  original  project  for  the  improvement  of  the  river  was  adopted 
in  1866.  Various  additions  were  subsequently  made  to  it  until  1882, 
when  a  board  of  engineers  recommended  that  a  channel  be  made  200 
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feet  wide,  with  a  depth  of  12  feet,  thence  to  the  head  of  the  river,  a  total 
distance  of  about  23  miles. 

Additions  to  this  project  have  been  made  at  various  times.  These 
provided  for  the  repair,  extension,  and  reconstruction  of  the  revetment 
confining  the  CarroUton  Cbacnnel  and  for  the  construction  of  similar 
works  at  the  head  of  Crow  Island  for  the  improvement  of  Zilwaukee 
Bar. 

On  June  30, 1891,  diedging  was  in  progress  on  tlie  bar  at  the  tnouth 
of  the  river  and  at  Zilwaukee  Bar.  Eepairs  were  being  made  to  the 
CarroUton  revetment  and  the  wing  dam  was  being  extended. 

During  the  fiscal  year  dredging  has  been  continued  at  the  mouth  of 
the  river,  and  is  still  in  progress.  Dredging  has  also  been  done  at  Zil- 
waukee Bar,  in  the  vicinity  of  Bristol  Street  Bridge,  Saginaw,  and  in 
the  channel  of  the  river  below  Melbouni^.  The  burnt  superstructure 
of  the  CarroUton  revetment  has  been  repaired,  as  well  as  the  wrecked 
portion  of  the  lower  end  of  the  old  wing  dam  at  the  head  of  Crow  Island ; 
and  the  latter  was  extended  downstream,  terminating  upon  the  west 
shore  of  the  island. 

Owing  to  the  recent  low  stage  of  water,  a  bar  at  Essexville,  near  the 
mouth  of  the  river,  has  come  intx)  special  notice.  A  channel  must  be 
dredged  across  this  bar  in  order  to  make  available  the  channel  contem- 
plate in  the  project.  The  cost  of  this  work  was  not  included  in  the 
original  estimate,  nor  was  the  amount  necessary  to  complete  the  West 
Channel  along  West  Bay  City. 

The  amount  of  material  yet  to  be  removed  in  order  to  complete  the 
projected  channel  is  estimated  at  about  640,000  cubic  yards,  and  the 
cost  at  $281,203.  But  it  is  perfectly  well  understood  that  considerable 
jjortions  of  the  work  can  never  be  considered  as  permanently  completed, 
and  that  more  or  less  dredging  will  always  be  required  after  each  spring 
jfreshet,  at  a  probable  cost  of  not  less  than  $5,000  per  year. 

Total  expenditare  to  June  30, 1891 $503,331.78 

Expended  during  fiscal  year,  exclusive  of  outstanding  liabilities 62, 326. 00 

Total  expenditure  to  June  30, 1892 555,657.78 

July  1, 1891,  balance  unexpended 13, 727. 42 

June  30, 1892,  amount  expended  during  fiscal  year 61, 1U9. 73 

July  1, 1892,  balance  unexpended 12, 617. 69 

July  1, 1892,  outstanding  liabilities $8, 310. 45 

July  1, 1892,  amount  covered  by  uncompleted  contracts 3, 852. 50 

11,662.95 

July  1,1892,  balance  available 954.74 

Amount  appropriated  by  act  approved  July  13, 1892^ « 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 100,954.74 

i  Amount  (eatimated)  required  for  completion  of  existing  project 68, 250. 00 

<  SubmittcHcL  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

•  (See  Appendix  L  L  9.) 

10.  Harbor  of  refuge  at  Sand  Bea^h^  Lake  Huron,  Michigan, — ^Prior 
to  1876  vessels,  when  caught  in  heavy  weather  near  the  dangerous 
Pointe  aux  Barques,  the  southerly  headland  of  the  mouth  of  Saginaw 
Bay,  were  compelled  to  run  a  distance  of  60  miles  and  find  refuge  in 
St.  Clair  River.  After  the  subsidence  of  the  storm  those  upward  bound 
had  to  work  their  way  back  again. 

OPbe  project  for  the  construction  of  a  harbor  of  refuge  at  Sand  Beach 
BNa  92 22 
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was  adopted  in  1873,  and  consisted  of  a  breakwater  constructed  of 
timber  cribs  filled  with,  stone,  inclosing  an  area  which  is  to  be  deepened 
by  dredging  where  necessary. 

The  estimate  of  the  probable  cost  of  the  improvement  was  $1,442,500. 
The  sum  of  $1,155,000  has  been  appropriated  for  the  work,  and  it 'was 
practically  completed  in  1885,  at  a  cost  of  about  $975,000.  Few  im- 
provements have  resulted  in  greater  benefit  to  the  lake  commerce,  as  is 
fdlly^hown  by  the  infrequency  of  disasters  in  the  vicinity  since  it  be- 
came available. 

The  dredging  in  progress  on  June  30,  1891,  has  been  continued 
thriJughout  the  fiscal  year,  interrupted  only  by  the  winter.  On  June 
30, 1892,  this  work  was  stopped  and  the  dredge  discharged,  as  the  limit 
of  the  finds  assigned  for  this  purpose  under  the  contract  had  then 
been  reached.  The  work  done  consisted  in  removing  shoals  in  and 
around  the  harbor,  the  material  excavated  being  composed  of  hard  clay, 
bowlders,  and  sandstone  bedrock,  very  similar  in  character  to  grind- 
stone. AH  the  dredging  contemplated  for  the  fiscal  year  was  com- 
pleted, except  upon  a  shoal  at  the  main  entrance  to  the  harbor,  and  six 
additional  (^edge  cuts  were  made  across  this. 

Eepairs  to  the  piers  were  made  by  a  diver  during  1891,  prior  to-Octo- 
bcpr  1.  In  May,  1892,  the  diver  made  a  thorough,  examination  of  tbe 
pier  foundations  and  found  the  damage  done  during  the  winter  less 
than  usual.  On  June  1, 1892,  the  diver  began  repairing  this  damage, 
and  this  work  was  still  in  progress  at  the  close  of  the  fiscal  year. 

The  original  project  for  the  harbor  has  been  practically  completed, 
except  the  superstructure  on  the  south  pier,  and  the  dredging,  and  it 
is  thought  that  the  former  will  not  prove  necessary.  The  dredging, 
though  practically  completed  as  far  as  the  original  project  is  concerned, 
may  be  continued  to  advantage. 

The  west  pier  now  appears  to  be  in  a  less  satisfactory  condition  than 
the  others,  and  extensive  repairs  must  soon  be  made  to  the  portion 
above  water.  The  timbers  are  badly  decayed,  and  the  whole  superstruct- 
ure will  have  to  be  rebuilt  with  timber  or  replaced  by  more  durable 
jiiaterial. 

The  piers  were  begun  in  1873,  and  age  and  decay  have  injured  many 
of  the  timbers  that  are  above  wat^r.  There  is  no  doubt  that  the  su- 
perstructure will  continue  to  suffer  more  and  more  each  succeeding 
year  and  that  the  annual  cost  of  repair  will  steadUy  increase. 

As  is  well  known,  this  harbor  has  but  little  local  importance,  but  is 
of  incalculable  benefit  to  the  general  commerce  of  the  lakes. 

Total  expenditure  to  June  30, 1891 $1,091,812.26 

Expended  during  fiscal  year  (exchisive  of  outstanding  liabilities) ....  14, 256. 34 

Total  expenditure  to  June  80, 1892 1,106,068.60 

July  1, 1891,  balance  unexpended 69, 673. 51 

June  30, 1892,  amount  expended  during  fiscal  year 15, 511. 88 

July  1, 1892, balance  unexpended 44,161.63 

July  1, 1892,  outstanding  liabilities 3,778.42 

July  1, 1892,  balance  available 40,383.21 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1898 190, 383. 21 

C  Amount  (estimated )required  for  completion  of  existing  project 80, 000. 00 

<  Submitted  in  compliance  with  re<^uirement9  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L 10.) 
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11,  ^lach  Biver.  Michigan^  at  Port  Huron. — Before  improvements 
were  commenced  the  lower  reach  of  Black  River  from  its  mottth  to  the 
Grand  Trunk  Railroad  Bridge,  a  length  of  nearly  IJ  miles,  varied  in 
width  from  120  to  150  feet,  and  had  a  navigable  channel  of  from  10 
to  14  feet  ia  depth,  except  at  a  few^points,  where  it  was  obstructed  by 
shoals  or  bars  having  only  8J  feet  of  water  over  them. 

The  original  estimate  for  the  improvement  of  the  river  to  a  depth  of 

15  feet  was  $55,110.  The  river  and  harbor  act  of  September  19, 1890, 
in  appropriating  for  this  improvement  required  a  depth  of  16  feet.  The 
estimate  had,  therefore,  to  be  increased  to  $75,000.  The  projeA  upon 
which  tbis  latter  estimate  was  based  contemplates  excavating  a  channel 

16  feet  deep  from  the  mouth  of  the  river  to  the  Grand  Trunk  Railroad 
Bridge^  the  width  varying  from  160  to  75  feet,  according  to  locality. 

On  June  30, 1891,  a  channel  16  feet  deep  and  75  feet  wide  extended 
from  the  mouth  of  the  river  to  Military  Street  Bridge,  and  dredging 
was  still  in  progress.  Except  for  interruption  by  the  winter,  work  has 
been  continued  throughout  the  fiscal  year,  and  is  not  yet  completed. 
June  30, 1892,  a  channel  16  feet  deep  and  75  feet  wide  extended  from 
the  mouth  of  the  river  to  Military  Street  Bridge,  a  distance  of  about 
1^700  feet.  Thence  for  a  further  distance  of  about  4,500  feet  there  was 
a  channel  50  feet  wide  and  of  the  same  depth.  The  total  length  of  the 
improved  channel  was  about  6,200  feet. 

Total  expenditure  on  project  to  June  30, 1891 $2, 399. 11 

Expended  during  fiscal  year  (inclusive  of  outstanding  liabilities) 10, 536. 27 

Total  expenditure  to  June  30, 1892 12,935.38 

July  1, 1891,  balance  unexpended 23,831.23 

June  30, 1892,  amount  expended  during  fiscal  year 9, 456. 73 

July  1,  1892,  balance  unexpended 14,374.50 

July  1, 1892,  outstanding  liabilities $2,309.88 

July  1, 1892,  amount  covered  by  uncompleted  contracts 12, 064. 62 

14,37450 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  11.)      ' 

12,  Mouth  of  Black  Biver,  Michigan. — ^Black  Eiver  empties  into  St. 
Glair  River  at  Port  Huron,  Mich.  At  and  below  its  mouth,  extending 
beyond  the  middle  of  St.  Clair  River,  there  is  a  bar  or  middle^round 
which  was  dredged  by  the  Government,  under  former  appropriations, 
to  a  clear  depth  of  16  feet.  The  main  channel  of  St.  Clair  River  is 
found  between  the  middle  ground  and  the  Canadian  shore. 

By  the  deposit  of  material  brought  down  by  the  current  of  Black 
River,  the  depth  of  this  bar  has  been  reduced  an  average  of  about  6 
inches,  and  in  conjunction  with  a  low  stage  of  water  has  become  an 
impediment  to  navigation  along  the  front  of  the  city  in  the  vicinity  of 
the  mouth  of  Black  River. 

The  approved  project  for  the  improvement  of  this  bar  contemplates 
making  a  series  of  dredge  cuts  of  a  uniform  depth  of  16  feet  along  the 
dock  firont  of  Port  Huron,  from  the  16-foot  curve  above  to  the  same 
curve  below  the  mouth  of  Black  River,  the  first  cut  at  a  distance  of 
about  50  feet  from  the  wharves  and  the  others  to  continue  the  work 
outward  as  fer  as  the  available  ftinds  will  permit. 

By  June  30, 1891,  a  channel  of  16  feet  clear  depth  extended  from  the 
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16-foot  curve  above  the  month  of  the  river  to  the  same  ciu've  below,  and 
from  a  line  parallel  to  the  wharves  and  50  feet  outside  of  them  towards 
the  middle  of  St.  Clair  Eiver,  making  the  improved  channel  550  feet 
wide,  its  total  leuj^h  being  2.200  feet.    Work  was  still  in  progress. 

Work  was  contmued  until  the  funds  were  exhausted  on  November 
14, 1891,  when  the  improved  channel  had  been  extended  170  feet  farther 
towards  the  middle  of  the  St.  Glair. Eiver,  making  its  total  width  720 
feet. 

Total  expenditure  to  June  30,  1891 $12,868.23 

Expended  during  fiBcal  year  (inoluBive  of  outstanding  liabilities) 6, 939. 05 

Total  expenditure  to  June  30, 1892 19,807.28 

July  1, 1891,  balance  unexpended ^ 9,259.47 

June  30, 1892,  amount  expended  during  fiscal  year 9,066.75 

July  1, 1892,  balance  unexpended ^ 192.72 

Amount  appropriated  by  act  approved  July  ld,.1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 192. 72 

(See  Appendix  L  L  12.) 

13,  8t.  Clair  Flats  Canal,  Michigan. — ^The  present  approved  project 
for  the  improvement  of  the  canal  contemplates  driving  a  double  Vow 
of  sheet  piling  to  a  depth  of  26  feet  along  the  channel  face  of  each  dike, 
dredging  the  area  between  the  dikes  to  a  depth  of  20  feet,  continuing 
the  channel  above  and  below  the  canal  to  the  same  depth  in  river  and 
lake,  and  rebuilding  the  decayed  i)ortions  of  the  timber  superstructure. 
It  is  considered  sufficient  to  obtain  the  depth  of  18  feet  at  present,  and 
to  postpone  obtaiuing  the  depth  of  20  feet  until  the  general  project  for 
a  continuous  depth  of  20  feet  along  the  entire  water  route  shall  have 
reached  a  more  advanced  stage.  The  estimated  cost  of  obtaining  these 
two  depths  is  as  follows: 

For  18  feet $365,000.00 

For20feet , 513,569.40 

On  June  30, 1891,  a  channel  18  feet  in  clear  depth  and  150  feet  in 
width  extended  from  the  18-foot  curve  in  St.  Olair  River,  about  900 
feet  above  the  canal,  down  into  the  canal  for  a  total  length  of  about  3,890 
feet,  the  decayed  channel  occupying  the  east  half  of  the  northern  part 
of  the  canal.  A  little  over  3,000  linear  feet  of  sheet  piling  remained  to 
be  done  to  complete  the  revetment  and  work  was  still  in  progress. 

During  the  fiscal  year  dredging  has  been  continued  and  is  still  in 
progress,  and  revetment  construction  has  been  completed. 

On  June  30, 1892,  a  channel  18  feet  in  clear  depth  extended  firom  the 
18-foot  curve  in  St.  Clair  River,  about  900  feet  above  the  canal,  for  the 
full  width  of  the  canal  (about  300  feet)  and  throughout  its  whole  length, 
and  for  a  farther  distance  of  2,400  feet  below  the  canal,  where  its  width 
was  gradually  increased  to  380  feet.  A  double  row  of  sheet  piling  had 
been  driven  to  a  depth  of  26  feet  along  the  channel  face  of  each  dike. 

The  general  project'for  a  continuous  depth  of  20  feet  along  the  entire 
water  route  is  not  yet  in  a  sufficiently  advanced  stage  to  warrantmaking 
this  depth  at  St.  Clair  Flats  Canal  at  present,  bat  the  depth  of  18  feet 
is  ui:gently  demanded.  All  through  commerce  between  Lakes  Ontario 
and  Erie  and  Detroit  River,  on  the  one  hand,  and  Lakes  Huron,  Michi- 
gan, and  Superior,  on  the  other,  must  pass  through  this  canal.  This 
commerce  is  about  the  same  as  that  through  Detroit  Rivery  which,  for 
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the  season  of  1891,  consisted  of  34,251  vessels,  having  a  registered  ton- 
nage of  22,160,000. 

Total  expenditure  to  June  30,  1891 $696,179.50 

Expended  during  fiscal  year,  exclueive  of  outstanding  liabilities 53, 581. 40 

Total  expenditure  to  June  30, 1892 749,760.90 

July  1,1891,  balance  unexpended '. 78,981.21 

June  30, 1892,  amount  expended  during  fiscal  year 63, 932. 11 

July  1,1892,  balance  unexpended 15,049.10 

July  1, 1892,  outstanding  liabilities $7,940.88 

July  1, 1892,  amount  covered  by  uncompleted  contracts 3, 264. 17 

11,205.05 

July  1, 1892,  balance  available,  applicable  only  to  Grosse  Pointe  Channel.      3, 844. 05 

C  Amount  (estimated)  required  for  completion  of  existing  project 196, 250. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  13.) 

14.  Operating  and  care  of  St.  Clair  Flats  Canal,  Michigan. — The  canal 
is  in  immediate  charge  of  a  custodian,  who  reports  any  violations  of 
canal  regulations,  and  also  acts  as  inspector  whenever  work  is  in  prog- 
ress. 

During  the  spring  of  1892  repairs  were  made  to  the  canal  revetments 
a*  eleven  different  places,  where  they  had  been  injured  by  the  striking 
of  vessels.    The  cost  of  this  work  was  $571.16. 

During  the  fiscal  year  ending  June  30, 1892,  the  ordinary  current  ex- 
penses of  operating  and  care  of  the  canal,  such  as  salary  of  custodian, 
trimming  willows,  etc.,  exclusive  of  the  amount  named  above,  was 
$088.67. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30, 1893,  is  as  follows: 

Salary  of  custodian $1,500 

Current  repairs  and  contingencies  which  can  neither  be  foreseen  nor  estima- 
ted for  in  detail,  to  include  a  fair  proportion  of  the  expenses  of  the  office  of 
the  superintending  engineer  at  Detroit 3,500 

Total 6,000 

All  of  which  is  provided  for 'by  indefinite  appropriation  (section  4  of 
the  river  and  harbor  act  of  June  5, 1884). 

Total  expenditures  to  June  30,  1891 $59,253.30 

Expended  during  fiscal  year 1^  888. 67 

Total  expenditure  io  June  30,  1892 61,141.97 

Amount  required  for  fiscal  year  ending  June  30, 1893 5, 000. 00 

Balance  remaining  of  allotments  of  preceding  year,  exclusive 

of  outstanding  Babilities $3,308.33 

Outstanding  liabilities , 625.00 

2,683.33 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1893 2, 316. 67 

(See  Appendix  L  L  14.) 

15.  Clinton  River,'  Michigan. — In  1870  the  channel  over  the  bar  at 
the  entrance  to  this  river  afforded  a  depth  of  only  3J  feet,  while  the 
depth  in  the  river  for  some  distance  above  was  10  feet. 

A  project  for  dredging  a  channel  across  the  bar  was  approved  and 
carried  into  effect  in  1870.    A  project  for  the  general  improvement  of 
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the  river  from  its  month  to  the  dty  of  Mount  Clemens  was  submitted 
in  1880  and  renewed  and  approved  in  1889.  It  contemplates  a  channel 
8  feet  deep  and  of  navigable  width  for  the  entire  distance  of  about  8J 
miles  from  the  mouth  of  the  river  to  Mount  Clemens.  Involved  in  this 
was  the  closing  of  a  gap  opposite  Mount^  Clemens  and  of  Catfish  (or 
Blind)  Channel ;  also  closing  the  main  channel  at  and  making  a  straight 
cut  across  Shoemakers  Bend,  constructing  a  revetment  on  the  north 
side  of  the  mouth  from  the  shore  to  the  requisite  depth  in  Lake  St. 
Clair,  and  dredging  wherever  necessary  to  attain  the  desired  depth, 
the  estimated  cost  of  the  improvement  being  $32,926. 

By  June  30, 1891,  the  work  at  Shoemakers  Bend  had  been  completed, 
the  gap  opposite  Mount  Clemens  had  been  closed,  some  dredging  had 
been  done  at  the  mouth  of  the  river  and  at  various  shoals  between 
ther^  and  Mount  Clemens,  and  dredging  was  stiU  in  progress. 

Work  was  continued  until  the  fands  were  exhausted  on  October  4, 
1891,  when  a  channel  8  feet  in  depth  and  76  feet  or  more  in  width  ex- 
tended from  the  mouth  of  the  river  to  the  bridge  at  Mount  Clemens, 
Although  this  channel  can  not  be  considered  as  permanent,  no  com- 
plaint of  its  deterioration  has  yet  been  received. 

The  good  effect  of  the  dredging  already  dojie  is  liable  to  be  destroyed 
by  deposits  of  material  brought  down  by  annual  freshets  in  the  river. . 

Total  expenditure  to  June  30,1891 $46,405.06 

Expended  during  fiscal  year 6, 006. 54 

Total  expenditure  to  June  30, 1892 61^411.60 

July  1, 1891,  balance  unexpended 7, 971. 49 

June  30, 1892,  amount  expended  during  fiscal  year 7,869.97 

July  1, 1892,  balance  unexpended .- 101.52 

Amount  appropriated  by  act  approved  July  13, 1892 8, 564. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 665;  52 

(See  Appendix  L  L  16.) 

16.  Orosse  Pointe  Channel^  Michigan. — ^Between  the  lower. end  of  St 
Clair  Flats  and  the  deep  water  of  Detroit  River  the  only  known  ob- 
struction to  navigation  is  the  large  shoal  off  Orosse  Pointe,  known  as 
Grosse  Pointe  Flats.  At  ordinary  stages  of  water  vessels  drawing  16 
feet  can  cross  this  obstruction,  but  when  the  water  is  as  low  as  it  has 
been  during  the  last  few  years  vessels  drawing  more  than  15  feet  can 
pass  only  with  great  care  and  difficulty. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $75,000 
for  "  improviog  St.  Clair  Flats  Ship  Canal,  •  •  •  all  or  any  portion 
of  which  may,  in  the  discretion  of  the  engineer,  be  expended  in  dredg- 
ing Grosse  Pointe  Channel.''  Five  thousand  dollars  was  consequently 
reserved  from  this  appropriation  for  the  removal  of  any  small  and  well- 
deli  ned  obstruction  that  might  be  found  at  Grosse  Pointe,  as  well  as 
for  making  such  surveys  as  might  be  necessary  before  making  a  defi- 
nite project.  A  small  shoal  was  removed  in  July,  1889,  but  no  more 
such  obstructions  have  since  been  found. 

As  the  improvement  of  other  connecting  channels  of  the  Great  Lakes 
begins  to  approach  the  20-foot  depth,  which  it  is  recognized  that  they 
should  ultimately  have,  the  annoyance  to  shipping  at  Grosse  Pointe 
Flats  must  increase,  and  the  necessity  for  a  channel  at  this  point  is 
urgent.  The  number  of  vessels  annually  crossing  these  flats  is  enor- 
mousy  and  to  insure  a  thoroughly  satisfactory  result  a  channel  800  feet 
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wide  and  nearly  5J  miles  long  should  be  dredged  and  the  full  depth  of 
20  feet  should  be  obtained  at  whatever  cost.  The  approximate  esti- 
mate for  this  work  is  $056,826.76. 

The  commerce  which  passes  this  point  already  exceeds  20,000,000  tons 
annually,  and  steps  can  not  be  taken  too  soon  for  its  accommodation. 

July  1>  1891,  balance  unexpended * $3,844.05 

July  1, 1892,  balance  unexpended 3,844.05 

(  Amount  (estimated)  required  for  completion  of  existing  project 956, 825. 76 

•?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  16.) 

17.  Rouge  River ^  Michigan.  ^Before  improvements  were  begun  Bouge 
River  had  a  channel  of  11  feet  over  the  bar  at  its  mouth,  and  from  10 
to  17  feet  thence  to  the  bridge  of  the  St.  Louis  and  Wabash  Bailroad,  a 
distance  of  ne^urly  15,000  feet.  In  earlier  days  vessels  had  ascended 
it  to  Dearborn,  a  distance  of  about  15  miles. 

The  approved  project  tor  improvement  contemplates  dredging  the 
river  to  a  depth  of  10  feet  and  width  of  240  feet  at  the  mouth,  gradually 
narrowing  to  100  feet  at  a  distance  of  about  1,150  feet  above,  and  then 
continuing  this  width  to  the  bridge  of  the  St.  Louis  and  Wabash  Bail- 
road. 

On  June  30,  1891,  the  dredged  channel  was  16  feet  deep,  240  feet 
wide  at  the  mouth,  gradually  narrowing  to  100  feet  at  a  distance  of 
1,150  feet  above;  thence  to  the  Michigan  Central  Bailroad  Bridge,  an 
additional  distance  of  about  11,500  feet,  it  averaged  70  feet  in  width, 
l>eing  wider  at  the  curves.  The  total  length  of  the  dredged  channel 
was  about  12,650  feet. 

No  funds  were  available  during  any  part  of  the  fiscal  year  ending 
June  30, 1892,  for  which  reason  no  work  was  done,  and  some  shoaling 
has  taken  place  in  x>ortions  of  the  channel  already  dredged. 

Total  expenditure  to  June  30, 1891 $20,483.28 

Total  expenditure  to  June  30,  1892 20,483.28 

Julyl,  1^1,  balance  unexpended -^ ,        133.17 

July  1, 1892,  balance  unexpended • 133.17 

Amount  appropriated  by  act  approved  July  13,  1892 11, 690. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 823. 17 

(See  Appendix  L  L  17.) 

18.  Detroit  River ^  Michigan. — Originally  the  channel  at  Lime  Kiln 
Crossing,  Detroit  River,  could  not  be  depended  ux)on  for  more  than  13 
feet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
of  tiie  wind.  As  originally  projected  in  J874,  the  improvement  at  this 
point  was  to  consist  of  a  curved  channel  300  feet  wide,  with  a  uniform 
depth  of  20  feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
a  straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side;  and  in  1888  a  further  additional 
width  of  40  feet  on  the  western  side  was  authorized,  as  the  lowest  bid 
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under  the  ftnal  appropriation  was  bo  low  that  the  money  in  hand  would 
pay  for  the  increased  excavation. 

This  440-foot  channel  was  completed  during  the  fiscal  year  ending 
June  30, 1891,  at  a  cost  of  but  little  more  tjian  half  the  estimate  for 
the  400-foot  channel,  and  the  only  work  done  during  the  fiscal  year 
ending  June  30, 1892,  has  been  the  preparation  of  a  map  of  the  river 
front  of  Detroit,  and  the  reading  of  water  gauges. 

The  project  for  Lime  Kiln  Grossing  haviiig  been  completed,  no  further 
estimate  is  submitted  for  work  at  that  point.  Owing  to  the  low  water 
of  the  last  few  years,  however,  vessels  have  struck  on  a  ilumber  oi 
shoals  in  different  parts  of  the  river,  and,  in  view  of  the  magnitude  of 
the  commerce  affected,  all  such  shoals  should  be  removed  as  soon  as 
possible. 

Total  expenditure  to  June  30, 1891 $702,122.04 

Expended  during  fiscal  year , 64.48 

Total  expenditure  to  June  30, 1892 702,186.52 

July  1, 1891,  balance  unexpended 988.37 

June  30, 1892,  amount  expended  during  fiscal  year 64. 48 

July  1, 1892,  balance  unexpended 923. 88 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 30,923.89 

(  Amount  (estimated)  required  for  completion  of  existing  project 20,  OOO.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(.   harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L 18.) 

19.  Removing  sunken  vessels  or  craft  ohstrnciing  or  endangering  nav- 
igation.—  Wreck  of  scow  Eannah  Moore. — ^The  unladen  wooden  scow 
Hannah  Moore  became  water-logged  and  sunk  in  St.  Olair  River  on 
July  3, 1891.  When  it  became  apparent  that  her  owner  did  not  pro- 
pose to  remove  her,  the  thirty  days'  notice  required  by  law  was  pub- 
lished and  specifications  for  her  removal  were  issued. 

In  due  course^  contract  for  her  removal  was  entered  into  on  Sep- 
tember 28,  1891,  with  the  lowest  bidder,  Mr.  Chauncey  B.  Mitchell, 
for  the  lump  sum  of  $880.  ^y  November  9  the  wreck  was  completely 
removed,  and  on  November  16  the  contract  was  closed.  The  total  cost 
to  the  (xovemment,  including  superintendence,  printing,  advertising, 
etc.,  was  $902.10.    No  articles  of  value  were  recovered. 

(See  Appendix  L  L  19.) 

IMPROVEMENT  OP   EIVEES  AND    HARBORS  ON    LAKE*  ERIE  WEST  OP 
ERIE,  PENNSYLVANIA. 

Oflficers  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers,  to 
December  1, 1891,  and  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers, 
since  December  12, 1891,  with  Lieut.  William  V.  Judson,  Corps  of  Engi- 
neers, under  their  inunediate  orders;  Lieut.  William  V.  Judson,  Corps 
of  Engineers,  in  temporary  charge  from  December  1  to  12, 1891. 

1.  Monroe  Harbor^  Michigan. — ^The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
considerable  importance,  and  when  the  navigable  waters  of  the  River 
Kaisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
It  provided  for  cutting  a  canal  through  EiverBaisin  Point,  between  the 
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river  and  tlie  lake,  4,000  feet  long  and  100  feet  wide,  and  protecting  the 
entrance  into  the  lake  by  parallel  piers,  the  object  being  to  afford  a 
cliannel  of  entrance  of  navigable  width  with  a  depth  of  10  feet.  Work 
was  commenced  in  1835  and  has  been  continued  i^om  time  to  time  since 
that  date. 

The  entire  amount  appropriated  for  this  harbor  has  been  $225,515.27, 
all  of  which  has  been  expended  in  construction  and  repairs. 
^     Tlie  annual  report  for  1891  reported  that  at  the  close  of  the  previous 
fiscal  year  there  was  a  Mr  channel  with  a  least  depth  of  8  feet  up  to  a 
point  below  Monroe,  where  the  bottom  is  of  rock. 

Xo  expenditures  nave  been  made  during  the  past  year,  and  there  is 
no  further  information  regarding  condition  of  channel. 

The  revetment  of  the  canal  and  the  piers  are  now  very  much  decayed 
Amount  appropriated  by  i^^t  approved  July  13, 1892 t . .  $10, 000. 00 

i  Amount  (eatunated)  required  for  completion  of  existing  project 16, 000. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  ltS66  and  1867. 

(See  Appendix  M  M  1.) 

2.  Toledo  HarhoTj  Ohio, — The  original  project  provided  for  making 
the  existing  channel  200  feet  wide  and  12  feet  deep  through  Maumee 
Bay,  and  this  was  amended  from  time  to  time,  resulting  in  the  present 
project,  which  provides  for  a  width  of  200  feet  at  bottom  and  a  depth 
of  16  feet  at  low  wate^  between  the  city  of  Tdledo  and  deep  water  in 
Lake  Erie. 

The  total  amount  appropriated  for  improving  the  natural  or  old 
channel  previous  to  June  30, 1892,  is  $724,332.61.  Amount  expended 
to  June  30, 1891,  $719,432.58.  Amount  expended  in  last  fiscal  year, 
including  liabilities,  $4,900.03. 

The  act  of  September  19, 1890,  appropriated  $5,000  for  clearing  old 
channel.  This  sum  was  expended  in  the  summer  of  1891  in  dredging 
shoal  places.  The  channel  was  so  far  cleared  as  to  leave  a  depth  of 
15.6  feet  throughout  and  a  width  of  100  feet  in  the  narrowest  place,  the 
widest  being  about  260  feet. 

As  the  new  straight  channel  is  now  open  to  navigation,  and  is  better 
than  the  old  one,  it  does  not  seem  desirable  to  expend  any  further 
sums  in  maintaining  the  less  direct  and  poorer  channel. 

Dredging  in  straight  channel  was  continued  until  June  7, 1892,  save 
when  suspended  for  the  winter.  As  a  result  this  channel  is  now  open 
to  navigation  with  its  full  width  of  200  feet  on  the  bottom  over  nearly 
nine-tenths  of  the  distance,  and  the  narrowest  portion  remaining  has  a 
width  of  170  feet. 

Various  causes  have  contributed  to  prevent  dredging  so  as  to  give  a 
clear  channel  of  17  feet  depth,  and  there  has  been  a  fill  of  eight- tenths 
of  a  foot  from  sediment  and  other  material  moved  by  waves  or  currents. 
The  average  depth  below  mean  level  of  the  lake,  referred  to  mean  level 
from  1860  to  1875,  is  15.6  feet. 

There  is,  therefore^  considerable  dredging  still  required  to  complete 
the  channel  to  fuU  width  and  depth,  and  an  annual  expenditure  will  be 
required  in  future  for  maintenance  of  the  channel. 

The  officer  in  charge  of  the  work  recommends  that  a  good  dredge  and 
scows  be  procured  and  operated  by  hired  labor,  as  the  most  economical 
and  adiimntageous  method  of  maintaining  the  channel. 

The  pile  protection  around  the  range  lights  in  the  turn-out  division 
was  completed  December  1, 1891. 
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Old  Channel. 

July  1, 1891,  balance  nnexpended : $4, 900. 03 

June  30,  1892,  amount  expended  during  fiscal  year 4, 423. 66 

July  1,  1892,  balance  unexpended 476.37 

July  1,  1892,  outstanding  Habilities 476.37 

Straight  Chnnnel, 

July  1,  1891,  balance  unexpended 191,682.54 

June  30,  1892,  amount  expended  during  fiscal  year 176, 224. 04 

July  1, 1892,  balance  unexpended 15,458.50 

July  1, 1892,  outstanding  liabilities 9,905.89 

July  1, 1892,  balance  available , 5,552.61 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 205, 552. 61 

(  Amount  (estimated)  required  for  completion  of  existing  project 1, 200, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  2.) 

3.  Port  Clinton  Harbor j  Ohio. — In  1870  the  channel  at  the  entrance 
to  this  harbor  was  narrow  and  intricate,  with  a  depth  of  only  6  feet. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
from  the  north  shore  of  the  Portage  Eiver,  opposite  the  town,  967  feet 
into  the  lake,  and  two  pile  piers  200  feet  apart,  of  an  aggregate  length 
of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  lake,  with  a.  view 
of  maintaining  a  depth  of  9  feet  between  them. 

The  total  amount  appropriated  and  expended  for  this  harbor  to 
June  30, 1891,  was  $66,000. 

The  act  of  September  19,  1890,  appropriated  $3,000  for  improving 
this  harbor.  This  sum  has  been  expended  in  the  last  fiscal  year  for 
dredging  to  deepen  the  channel.  A  depth  of  lOfeet  through  the  bar  and 
between  piers  has  been  restored.  Such  expenditures  for  maintaining 
the  depth  of  water  are  not  a  part  of  the  project  of  improvement  for 
which  the  estimate  is  submitted,  and  the  estimate  to  complete  the  pro- 
ject is  therefore  not  reduced. 

July  1, 1891,  balance  unexpended $3,000.00 

June  30,  1892,  amount  expended  during  fiscal  year 3, 000. 00 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

(  Amount  (estimate'd)  required  for  completion  of  existing  project 27, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  aote  of  1866  and  1867. 

(See  Appendix  M  M  3.) 

4.  Sandusky 'City  Harlor^  Ohio. — ^The  original  depth  in  the  channel 
through  the  outer  bar  was  10  feet  and  greatest  depth  in  bay  about  12 
feet. 

The  project  adopted  in  1880  provided  for  a  channel  through  the  outer 
bar  and  through  the  bay  200  feet  wide,  and  parallel  to  the  city  docks 
100  feet  wide,  the  whole  to  be  15  feet  deep. 

Approved  project  of  1888  provides  for  a  "straight  channeP  for  this 
harbor  200  feet  wide  and  17  feet  deep,  extending  from  the  eas^  end  of 
the  dock  channel  to  the  north  end  of  Cedar  Point.  This  new  channel 
will  materially  shorten  and  improve  the  existing  entrance.  The  esti- 
mated cost  of  straight  channel,  as  projected,  is  $96,712;  of  this  amount 
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there  has  already  been  appropriated,  by  acts  of  Congress  of  1888  and 
1890,  the  sum  of  $80,000,  more  or  less. 

Act  of  September  19, 1890,  appropriated  for  improving  harbor  at 
Sandusky,  Ohio,  $45,000.  Amount  exx)ended,  including  outstanding 
liabilities,  to  June  30, 1891,  $315,251.72.  Amount  of  liabilities  incurred 
in  last  fiscal  year  $37,739.74. 

Dredging  in  straight  channel  under  contract  reported  at  end  of  last 
fiscal  year  was  continued  until  October  17,  when  contract  was  completed. 

As  nearly  as  can  be  determined  in  advance  of  a  careful  survey  the 
present  condition  of  the  channel  indicates  that  about  one-third  of  the 
dredging  for  new  straight  channel  has  been  accomplished.  A  survey 
of  the  harbor  is  to  be  made  at  an  early  day  which  will  afford  definite 
information  regarding  the  condition  of  the  harbor. 

Dredging  in  the  old  channel  to  restore  full  width  and  depth  was 
completed  July  23. 

The  outer  bar  is  now  the  worst  obstruction,  the  channel  having  a 
depth  of  only  12  to  14  feet  and  width  of  50  to  100  feet 

The  conditions  of  this  harbor  are  such  that  a  full  depth  in  channels 
can  only  be  maintained  by  frequent  dredging. 

Jaly  1, 1891.  balance  unexpended $40,362,20 

Jane  30, 1892,  amount  expended  during  fiscal  year 38, 273. 66 

July  1, 1892,  balance  unexpended 2, 088. 54 

Amount  appropriated  by  act  approved  July  13, 1892 41, 712. 00 

Amount  available  for  tiscal  year  ending  June  30, 1893 43, 800. 54 

(See  Appendix  M  M  4.) 

5.  Sandusky  River,  Ohio. — The  present  project  for  this  improvement 
was  based  on  a  survey  made  in  compliance  with  the  river  and  harbor 
act  of  1880,  and  provides  for  opening  a  channel  100  feet  wide  and  9  feet 
deep  through  the  bars  between  the  city  of  Fremont  and  the  channel  in 
Sandusky  Bay. 

The  expense  was  estimated  to  be  $44,000. 

At  the  close  of  the  fiscal  year  ending  June  ^,  1883,  the  sum  of  $21,500 
had  been  appropriated  for  the  present  project,  all  of  which  has  been 
expended.    No  ftirther  appropriation  was  made  until*  the  year  1890. 

Act  of  September  19, 1890,  appropriated  for  this  improvement  $1,500. 

Dredging  under  the  last  appropriation  was  commenced  September  1 
and  completed  September  15, 1891. 

As  a  result  the  navigation  was  somewhat  improved,  so  as  to  fairly 
meet  th6  present  demands  of  commerce  to  Fremont.  The  least  depth 
in  channel  was  7  feet  in  September,  1891. 

Somewhat  more  than  half  the  estimated  cost  of  project  has  been  ex- 
pended, but  it  is  ten  years  since  work,  was  commenced,  and  it  is  prob- 
able that  the  amount  now  required  to  procure  a  channel  of  9  feet  depth 
would  not  be  decreased  to  the  extent  of  the  amount  appropriated. 

Amonnt  expended  previous  to  June  30,  1891 $21, 500. 00 

Amount  expended  m  last  fiscal  year 1,500.00 

July  1, 1891,  balance  unexpended 1,500.00 

June  30, 1892,  amount  expended  during  fiscal  year 1, 500. 00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

i  Amount  (estimated)  required  for  completion  of  exiftting  project 16, 000. 00 

<  Submitted,  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  6.) 

tf.  Huron  Harbor^  Ohio. — The  improvement  of  this  harbor  was  com- 
menced in  1826^  when  the  mouth  of  the  river  was  closed  to  navigation 
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by  a  sand  bar,  and  has  been  continued  from  time  to  time  since  that 
date. 

The  project  adopted  in  1890  consists  in  extending  the  parallel  piers 
to  tlie  lake  contour  of  16  feet  depth  and  dredging  channel  to  same 
depth.  The  estimated  cost  of  this  project  was  $22,000  in  addition  to 
amount  required  for  renewing  portions  of  old  work. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  con- 
tract with  John  S^ng,  of  Lorain.  Ohio,  for  extending  west  pier  120  feet. 
The  work  was  completed  September  23,  1891.  Some  minor  repairs 
have  also  been  made  to  both  piers.  The  project  is  about  one-half  com- 
pleted. 

Total  expenditures  to  June  30, 1891,  $128,469.43.  Expenditures  in 
last  fiscal  year,  $10,804.28. 

The  result  thus  far  is  a  channel  depth  of  16  feet,  where  originally  the 
bar  was  dry  at  low  water. 

The  estimated  cost  of  completing  the  extension  of  piers  as  contem*^ 
plated,  is  $13,600.  The  superstructure  of  old  piers  is  in  very  bad  con- 
dition from  decay  and  injuiy  by  storms.  The  necessary  repairs  and 
renewal  are  estimated  to  cost  $12,000. 

Like  nearly  all  the  lake  harbors  the  channel  outside  the  piers  shoals 
more  or  l6ss  from  year  to  year,  so  that  it  is  generally  necessary  to  use  a 
part  of  available  fonds  in  dredging.  At  times  repairs  are  indispensa- 
ble, so  that  part  of  each  appropriation  is  necessarily  expended  without 
a  corresponding  advance  in  the  project  of  improvement. 

July  1, 1891,  balance  unexpended $10,804.28 

June  30, 1892,  amount  expended  during  fiscal  year 10, 804. 28 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

(  Amount  (estimated)  required  for  renewal  of  piers 10, 600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
(     harbor  acts  of  1866  and  1867. 

.  (See  Appendix  M  M  6.) 

7.  Vermillion  Harbor,  Ohio, — Before  improvement  the  mouth  of  the 
Vermillion  Eiver  was  closed  by  a  sand  bar,  upon  which  there  was  a  depth 
of  less  than  2  feet.  The  original  project  consisted  of  parallel  piers 
running  out  into  the  lake  from  each  side  of  the  mouth  of  the  river,  in 
order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended  from 
time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

In  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
feet,  and  has  since  remained  nearly  permanent. 

The  act  of  September  19, 1890,  made  an  appropriation  of  $2,000  for 
this  harbor  for  repairs.  The  amount  is  much  too  small  to  put  the  piers 
in  good  condition. 

The  most  economical  and  advantageous  method  of  doing  the  work  is 
by  hired  labor.  It  was  not  convenient  to  make  the  repairs  at  any  time 
during  the  last  fiscal  year. 

The  work  will  be  completed  as  far  as  available  funds  may  permit  in 
the  season  of  1892. 

The  total  amount  appropriat<3d  for  construction  and  maintenance  of  this 

harbor  has  been $126, 701. 28 

Total  expenditures 124,701.28 

July  1,  1891,  balance  unexpended 2, 000. 00 

July  1,  1892,  balance  unexpended 2,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 4, 000. 00 
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i  Amount  (estimated)  required  for  completion  of  existing  project $6, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  7.) 

6.  Black  River  Harbor^  Ohio, — ^The  ori^al  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1828^  and  amended  from  time  to 
time  as  the  demands  of  commerce  called  for  an  increased  depth  of  chan- 
neL  The  present  project  provides  for  parallel  piers  200  feet  apart, 
running  oat  to  a  depth  of  16  feet  in  the  lake.         ^ 

The  total  amonnt  appropriated  and  allotted  for  this  improvement  in 
various  years,  commencing  with  1828,  has  been  $232,204.77 :  amount 
expended  to  June  30, 1891,  $222,928^  amount  expended  in  last  fiscal 
year,  $9,276.77. 

Work  of  extending  the  piers  under  contract  previously  reported  was 
completed  September  12, 1891.  Under  this  contract  the  east  pier  has 
been  extended  102  linear  feet. 

Small  repairs  have  been  made  to  superstructure  of  old  piers. 

At  the  close  of  the  last  fiscal  year  the  channel  was  reported  to  be  16 
f^t  deep. 

July  1,  1891^  balance  unexpended $9,276.77 

June  90, 1S&2,  amount  expended  daring  fiscal  year 9,276.77 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

C  Amonnt  (estimated)  reqnired  for  increase  of  depth  to  17  feet 38, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  8.) 

9.  Cleveland  Harbor^  Ohio. — The  original  project  for  the  improvement 
of  the  mouth  of  Cuyahoga  River  was  adopted  in  1825,  and  has  been 
amended  from  time  to  time  to  gain  increased  depth.  It  consists  of 
parallel  piers  about  200  feet  apart,  running  out  to  a  depth  of  16  feet  in 
the  lake. 

When  operations  were  commenced  there  was  a  long,  low  sand  bar 
where  the  river  now  empties  into  the  lake,  and  the  entrance  was 
through  a  narrow,  intricate  channel,  with  a  depth  of  about  3  feet. 

The  amount  appropriated  and  allotted  for  the  improvement  from  1825 
to  1874,  including  survey  in  1825,  was  $346,881.61.  In  1876  the  sum 
of  $8,000  was  appropriated  for  maintenance  of  old  work. 

In  1875  a  project  was  adopted  for  construction  of  a  breakwater  to 
form  a  harbor  of  refuge.  The  project  has  been  amended  from  time  to 
time,  and  now  includes  two  breakwaters,  one  east  and  one  west  of  the 
channel  entrance. 

From  1875  to  1890  inclusive  there  was  appropriated  for  continuing 
the  improvement  the  sum  of  $1,168,750.  Of  this  amount  certain  sums 
have  necessarily  been  expended  for  repairs  of  old  piers  and  for  dredg- 
ing to  maintain  the  channel  depth.  These  sums  will  amount  to  about 
$50,000.  Assuming  this  amount  to  be  exact,  there  had  been  expended 
upon  the  breakwaters  for  construction  and  repairs  to  June  30,  1891, 
$1,112,399.85;  amount  expended  during  last  fiscal  year,  $54,718.40. 

As  a  result,  the  west  breakwater  has  been  completed  and  about  2,152 
feet  of  the  east  breakwater,  making  a  total  length  of  9,308J^  feet.  The 
amount  remaining  to  complete  the  breakwater  as  planned  is  3,350  linear 
feet. 

In  the  last  fiscal  year  the  construction  of  breakwater  was  continued 
from  July  1  to  November  23,  when  the  contract  was  completed. 
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Under  this  contract  tlie  east  breakwater  was  extended  452^  linear 
feet. 

Dredging  in  the  inner  harbor  was  continued  until  July  15.  At  con- 
clusion of  the  work  the  channel  had  a  clear  depth  exceeding  16  feet. 

In  the  spring  of  1892  it  was  found  that  quite  extensive  repairs  were 
needed  to  the  breakwaters,  owing  to  injuries  by  storms  and  ice.  The 
amount  which  could  be  undertaken  was  limited  by  available  funds. 
These  repairs  were  commenced  in  June  and  were  in  progress  at  the  close 
of  the  fiscal  year. 

The  maintenaBce  of  the  breakwater  already  comi)leted  will  require  a 
considerable  annual  expenditure,  and  the  same  is  true  of  the  channel 
entrance  to  the  river,  which  is  the  real  commercial  harbor  of  Cleveland. 

July  1, 1891,  balance  anexpended $56,350.15 

June  30,  1892,  amount  expended  during  fiscal  year 54, 718. 40 

July  1, 1892,  balance  unexpended 1,631.75 

July  1, 1892, outatanding  liabilities 233.87 

July  1, 1892,  balance  available 1,397.88 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000»00 

Amount  available  for  fiscal  year  ending  June  30,  1893 101^397.88 

C  Amount  (estimated)  required  for  completion  of  Existing  project 344, 250. 00 

}  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
(See  Appendix  M  M  9.) 

10,  Fairport  Earbovy  Ohio.— When  the  work  was  commenced  in  1826 
the  mouth  of  the  river  was  closed  by  a  sand  bar  1,200  feet  wide,  at 
times  so  hard  and  dry  that  teams  conld  cross  over  it 

The  present  project  for  the  improvement  of  this  harbor  consists  of 
parallel  piers,  200  feet  apart,  running  into  the  lake.  It  wa«  adopted  in 
1825,  and  has  been  modified  by  prolonging  the  piers  from  time  to  time 
so  as  to  give  increased  depth,  the  object  now  being  to  afford  a  channel 
of  navigable  width  and  not  less  than  16  feet  in  depth. 

The  total  amount  appropriated  and  allotted  for  Grand  River  and  Fair- 
port  Harbor,  commencing  in  1825,  is  ^320,873.63;  amount  expended  to 
June  30, 1891,  $299,469.82;  amount  expended  in  last  fiscal  year,  $20,- 
033.26. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  aeon- 
tract  reported  last  year.  The  contract  expired  July  30, 1891,  by  limita- 
tion of  time,  and  was  amended. 

Proposals  were  obtained  and  a  new  contract  was  let  to  Mr.  J.  R.  Irwin, 
of  Painesville,  Ohio.  Under  this  contract,  dredging  was  commenced 
October  6,  and  completed  November  23, 1891.  As  a  result  the  channel 
was  given  a  depth  of  17  feet  throughout.  , 

In  the  spring  of  1892  it  was  found  that  a  bar  had  formed  near  the  end 
of  the  piers  at  the  entrance  to  the  harbor.  As  its  immediate  removal 
was  necessary  a  dredge,  scows,  and  tug  were  hired  from  the  American 
Transportation  Company,  at  a  rate  of  $75  per  day  for  the  outfit. 

The  plant  was  employed  ten  and  one-half  days,  and  a  good  channel 
was  dredged  through  the  bar  to  a  depth  of  17  feet. 

Work  under  contract  for  extension  of  piers  was  continued  until  August 
31,  when  it  was  completed.  The  west  pier  has  been  extended  80  feet 
and  the  east  pier  120  feet  General  repairs  have  also  been  made  to  both 
piers. 
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The  commerce  of  Fairport  Harbor  is  increasing  rapidly  and  it  seems 
probable  that  additional  facilities  may  be  required  in  the  near  future. 

July  1,  1891,  balance  nnexpendcd $21, 403. 71 

June  30,  189K2,  amount  expended  daring  fiscal  year 20, 033. 26 

July  1, 1892,  balance  unexpended 1, 370. 45 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

Aniount  available  for  fiscal  year  ending  June  30,  1893 ^ 36, 370. 45 

Amount  (estimated)  required  for  completion  of  existing  project 79, 400. 00. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  10.) 

11.  Ashtabula  Harbor^  Ohio. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826.  Rock  bottom  was  then 
found  at  9  feet  below  the  surface,  and  there  was  a  depth  of  only  2  feet 
of  water  on  the  bar  at  the  entrance. 

A  later  amended  project  contemplated  the  extension  of  the  piers  out 
to  16  feet  depth  of  water,  the  removal  of  the  decayed  portions  of  both 
pievs,  and  rebuilding  witn  new  material,  at  the  same  time  straightening 
the  line  of  the  west  pier  so  as  to  afford  a  uniform  width  of  160  feet  in 
channel. 

The  present  project,  adopted  in  1891,  provides  for  a  width  of  205  feet 
between  piers  and  a  depth  in  channel  between  piers  of  20  feet  5  the 
piers  to  be  extended  to  the  depth  of  22  feet  in  the  lake. 

Dredging  the  shale  rock  and  loose  material  was  continued,  undei 
contract  previously  reported,  until  September  26,  when  it  was  com- 
pleted. 

As  a  result  the  channel  was  dredged  to  a  depth  varjring  firom  16  to 
17  feet,  and  from  115  to  150  feet  in  width.  The  channel  through  the 
bar  was  excavated  to  a  depth  of  18  feet. 

The  work  of  removing  part  of  east  pier  has  not  yet  been  undertaken, 
for  the  reason  that  the  lowest  proposal. for  the  work  exceeded  the 
amount  of  available  funds. 

In  the  spring  of  1892,  the  channel  over  the  bar  was  again  filled.  A* 
dredge  was  employed  45#  hours  with  scows  and  tug,  and  the  channel 
was  excavated  to  a  depth  of  18  feet. 

The  total  amount  appropriated  for  this  harbor  from  1826  to  1890,  in- 
clusive, was  $467,401.21;  amount  expended  to  June  30,  1891, 
$428,310.72:  amount  expended  in  last  fiscal  year,  including  liabilities, 
$30,423.74. 

Ajshtabula  is  rapidly  becoming  one  of  the  largest  shipping  points  for 
iron  ore  upon  Lake  Erie,  and  the  necessity  for  deeper  water  is  urgent. 

July  1, 1891,  balance  unexpended $39,090.49 

June  30, 18^,  amount  expended  during  fiscal  year 30,203.74 

July  1, 1892,  balance  unexpended 8,886.75 

July  1, 1892,  outstanding  liabilities 220.00 

July  1, 1892,  balance  available.. 8,666.75 

Amount  appropriated  by  act  approved  July  13, 1892 70,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1893 78, 666. 75 

(  Amount  (estimated)  required  for  completion  of  existing  proiect 244, 392. 00 

<  SvTbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  11.) 
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12.  Removing  sunken  vessels  orjyraft  obstructing  or  endangering  navi- 
gation.— Two  wrecks  in  Port  Clinton  Harbor,  Ohio,  one  of  the  sail  boat 
Eescuey  the  other  of  the  tug  Wilcox^  have  been  examined  and  found  to 
be  obstructions  to  navigatidn,  and  an  allotment  of  $100  from  the  per- 
manent appropriation  of  June  14, 1880,  was  made  for  their  removal  by 
the  Secretary  of  War  May  17, 1892.  The  work  was  not  done  before 
the  close  of  the  fiscal  yean 

(See  Appendix  M  M  12.) 

EXAMINATIONS  AND  SURVEYS,  MADE  IN    COMPLIANCE    WITH  PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Maj.  Overman,  and  reports 
thereon  submitted  through  Col.  Henry  L.  Abbot,  Coi^ps  of  Engineers, 
Division  Engineer,  Northeast  Division.  It  is  the  opinion  of  Maj.  Over- 
man and  of  the  division  engineer,  based  upon  the  facts  and  reasons 
given,  that  these  localities  are  worthy  of  improvement.  The  conclu- 
sions of  these  oflftcers  being  concurred  in  by  me,  Maj.  Overman^was 
charged)  with  and  has  completed  their  survey  and  submitted  reports 
thereon.  The  reports  were  transmitted  to  Congress  and  printed  as 
executive  documents  of  the  Fifty-second  Congress,  first  session. 

1.  Grand  River ^  Ohio,  between  Richmotid  and  the  mouth. — ^The  improve- 
ment proposed  contemplates  the  excavation  of  a  channel  IGO  feet  wide, 
18  feet  deep,  and  7,310  feet  long,  at  an  estimated  cost  of  $39,000. 
Printed  as  House  Ex.  Doc.  Ko.  61.     (See  also  Appendix  M  M  13). 

2.  Conneaut  Harbor^  Ohio. — ^M^j.  Overman  recommends  the  construc- 
tion of  new  piers  iind  dredging  between  them  to  a  depth  of  17  feet, 
the  estimated  cost  of  which  is  as  follows: 

Construction  of  two  piera,  about  2,000  feet  long,  to  the  17-foot  depth  in  the 

lake $900,000 

Dredging  new  channel  17  feet  deep,  160  feet  wide  at  bottom,  and  about 

2,100  feet  long,  to  the  17-foot  depth  in  the  lake 51,600 

Bevetment  of  the  shore  inside  for  500  feet  on  the  west  side  and  700  feet  on 
•        theeast  side 12,000 

Contingencies 54,510 

Total • 418,140 

Printed  as  Ilonse  Ex.  Doc.  No.  42.    (See  also  Appendix  M  M  14.), 

IMPROVEMENT  OP  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  DUNKIRK, 
BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD  HARBORS,  AND 
OF  TONAWANDA  HARBOR  AND  NIAGARA  RIVER,  NEW  YORK. 

OflBccr  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers,  to  Jan- 
uary 25,  1892,  and  Maj,  E.  H.  Kuffner,  Corps  of  Engineers,  since  that 
date;  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Erie  Harbor j  Pennsylvania. — The  original  survey  of  this  harbor 
was  made  in  1819,  at  which  time  the  channel  was  narrow  and  tortuous, 
with  a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was 
adopted,  and  constitutes  the  present  work  at.  the  entrance  to  the  har- 
bor, excepting  some  changes  which  have  been  required,  either  on  acr 
count  of  the  age  of  the  structures  already  built  or  other  causes.   *he 
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piers  have  been  extended  from  time  to  time  and  are  now  in  pretty 
good  order  and  condition.    The  north  pier  needs  considerable  repairs. 

The  present  project  contemplated  the  extension  of  the  piers  to  the 
16-foot  curve  in  the  lake  and  the  maintenance  of  a  channel  of  naviga- 
ble width  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 

Operations  have  been  prosecuted  with  more  or  less  interruption  and 
suspension  (no  work  was.  done  from  1838  to  1842,  from  1846  to  1853, 
and  from  1855  to  1864),  and  have  resulted  in  much  benefit  to  the  har- 
bor and  its  channel  entrance.  The  work  during  the  year  consisted  in 
minor  repairs  to  the  piers,  dredging  in  channel,  which  has  put  it  in  ex- 
cellent condition,  and  extending  the  north  pier  450  feet. 

The  total  amount  expended  up  to  June  30, 1891,  not  including  out- 
standing liabilities,  was  $761,761.10.  The  amount  expended  during 
the  fiscal  year  ending  June  30, 1892,  was  $37,131.23. 

July  1, 1891,  balance  unexpended $70,106.13 

Beceived  firom  sales  of  material 4,716.89 

74,823.02 
Jime  30, 1892,  amount  expended  during  fiscal  year 37, 13L23 

July  1,  1892,  balanoe  unexpended 37, 691. 79 

July  1, 1892,  outstanding  liabilities 504.00 

July  1, 1892,  balanee  available  (includes  $20,000  reserved  for  Presqu  e  Isle) .    37, 187. 79 
Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 77, 187. 79 

(See  Appendix  N  N  1.) 

2.  Preservation  and  protection  of  Presque  Isle  Peninsula^  Erie  Har- 
bor ^  Pennsylvania, — In  a  report  upon  the  examination  of  Brie  Harbor, 
made  in  18i85,  it  was  recommended  that  the  neck  of  the  peninsula  be 
protected  by  a  breakwater,  and  the  movement  of  sand  around  the 
eastern  end  of  the  peninsula,  which  threatens  to  close  the  harbor  en- 
trance, be  arrested  by  the  construction  of  jetties  perpendicular  to  the 
shore  of  the  peninsula,  at  an  estimated  cost  of  $173,044.50; 

Work  under  this  project  was  in  progress  until  October,  1889,  when 
it  was  abandoned,  it  having  been  found  that  the  structures  built  would 
not  stand  against  the  violence  of  the  storms.  Ko  further  work  is 
at  present  contemplated,  but  the  sum  of  $20,000  has  been  reserved 
from  the  appropriation  for  the  improvement  of  Erie  Harbor,  to  be  used 
in  case  of  necessity  in  closing  any  breach  which  might  occur. 

The  total  amount  expended  up  to  June  30, 1890,  was  $60,000.  Noth- 
ing was  expended  during  the  fiscal  year  ending  June  30, 1892. 

(See  Appendix  K  K  2.) 

3.  Dunhirh  Harbor,  New  York. — The  improvement  of  this  harbor 
was  commenced  in  1827,  when  the  first  appropriation  therefor  was 
made.  The  original  project  was  much  the  same  as  that  of  the  existing 
improvement,  which  comprises  the  formation  of  an  artificial  harbor  in 
front  of  the  city  by  means  of  a  breakwater  running  nearly  parallel  with 
the  shore,  and  a  shore  arm  or  pier  to  the  westward,  with  an  opening  be- 
tween the  piers  and  the  breakwater.  By  1832  the  sum  of  $28,489.84  had 
been  expended  on  the  original  plan,  and  the  breakwater  was  then  2,564 
feet  long  and  the  pier  1,400  feet  long. 

Various  improvements  and  repairs  were  made  from  time  to  time, 
and  by  1838  there  had  been  completed  2,125  feet  of  breakwater  and 
Kua  92 ^23 
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300  feet  of  detached  breakwater.  In  1848  the  breakwater  waa  demol- 
ished. 

Between  1848  and  1870  some  portions  of  the  work  were  renewed  and 
others  repaired,  but  in  1870  a  Board  of  Engineers  took  into  considera- 
tion the  question  of  the  radical  improvement  of  the  harbor.  The  Board 
recommended  a  plan  which  provided  a  breakwater  2,860  feet  long,  one 
part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel  with  the 
shore,  the  other  part  to  be  nearly  parallel  to  the  axis  of  the  channel 
entrance,  560  feet  long,  and  terminating  at  the  position  of  the  dumb 
beacon,  and  the  formation  of  a  channel  170  feet  wide  and  13  feet  deep; 
of  the  2,300foot  section,  1,341  feet  has  been  completed;  none  of  the 
660-foot  section  has  been  built. 

Work  during  the  year  consisted  in  repairing  parts  of  the  breakwater 
and  west  pier.  The  superstructures  of  the  breakwater  and  pier  are 
in  very  bad  condition  and  need  rebuilding.  The  channel  requires  con- 
siderable rock  excavation  and  dredging  to  make  it  170  feet  wide  as 
proposed. 

The  total  amount  expended  up  to  June  30, 1891,  not  including  out- 
standing liabilities,  was  $493,163.05,  The  amount  expended  during 
the  fiscal  year  ending  June  30, 1892,  was  $6,864.93. 

July  1, 1891,  balance  unexpended .-. $20,926.33 

June  20, 1892,  amount  expended  during  fiscal  year ! 6, 864. 93 

July  1, 1892,  balance  unexnended 14, 061. 40 

July  1, 1892,  outstanding  liabilities 7. 00 

July  1, 1892,  balance  available  , 14,064.40 

Amount  appropriated  by  act  approved  J uly  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 34, 054. 40 

(  Amount  (estimated)  required  for  completion  of  existing  project 128, 116. 41 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  3.) 

4.  Buffalo  Harbor^  yew  York, — ^Tfie  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826,  and,  as  modified  at  various 
times,  provided  for  the  construction  of  piers  on  the  north  aud  south 
sides  of  Buffalo  Greek,  a  masonry  sea  wall  running  south  from  the  in- 
shore end  of  the  south  pier,  and  a  breakwater  less  than  half  a  mile  in 
front  of  the  light-house,  its  long  arm  being  nearly  parallel  with  the 
shore. 

The  present  project  was  adopted  in  1874,  and  provided  for  the  con- 
struction of  a  breakwater  of  crib  work  7,600  feet  long,  running  parallel 
with  the  shore,  and  a  shore  arm  of  piles  and  crib  work,  4,100  feet  long, 
running  out  toward  the  southern  end  of  the  main  or  detached  break- 
water, leaving  an  opening  of  150  feet  between  them. 

In  1887  this  project  was  amended  so  that  in  the  reconstruction  of 
superstructure  concrete  was  substituted  for  timber  crib  work. 

During  the  past  year  the  principal  work  has  consisted  in  rebuilding 
about  1,970  feet  of  superstructure  in  concrete,  and  in  extending  main 
breakwater  450  feet  south,  and  in  minor  repairs  to  structures.  Total 
amount  expended  up  to  June  30,1891,  not  including  outstanding  liabil- 
ities, was  $2,222,162.99.  The  amount  expended  during  the  fls^  year 
landing  June  30, 1892,  was  $230,604.08. 
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July  1,  1891,  balance  unexpended .^.. $269,317.42 

Amonnt  received  for  cost  of  repair  of  damage  to  work , 173, 95 

Repayment 16.70 

269,508.07 
June  30,  1892,  amount  expended  during  fiscal  year 230, 604. 08 

July  1, 1892,  balance  unexpended 38,903.99 

July  1, 1892,  outstanding  Uabilitiea 15.00 

July  1, 1892,  balance  available 38,888.99 

Amount  appropriated  by  act  approved  July  13,  1892 800, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 338,888.99 

i  Amounted  (estimated)  required  for  completion  of  existing  project 146, 223. 17 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  4.) 

5.  Tonaicanda  Harbor  a/nd  Nijf^ara  River ^  JSTew  TorJc. — The  project 
for  this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide 
from  the  month  of  the  Niagara  Eiver  at  Lake  Erie  to  the  north  end  of 
Tonawanda  Harbor,  New  York.  The  work  of  the  year  laas  consisted  in 
excavating  28,7d4  cubic  yards  of  rock,  sand,  clay,  aud  gravel  from  the 
channel  near  Strawberry  Island,  which  provides  a  fair  channel  200 
feet  wide  through  the  reef  at  this  i)oint.  The  amount  expended  up  to 
June  30, 1891,  was,  not  including  outstanding  liabilities,  $105,464.75. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1892,  was 
$40,392.86. 

Jn]y  1^1891,  balance  unexpended $69,535.25 

June  30;  1882^  amonnt  expended  daring  fiscal  year 40, 392. 86 

Jnly  1, 1892,  balance  unexpended 29,142.39 

Jnlyl,  1892,  outstanding  liabilities $1,910.00 

Joly  1, 1892,  amount  covered  by  uncompleted  contracts 25, 000. 00 

26,910.00 

July  1, 1892,  balance  available 2, 232. 39 

Amonnt  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1893 77, 232. 39 

i  Amount  (estimated)  required  for  completion  of  existing  project 1, 008, 690.  IQ 

i  Submitted  in  compliance  with  the  requirements  of  sections  2  of  river 

<  and  harbor  acts  of  1866  and  1867. 

(See  Appendix  K  N  5.) 

6.  Wilson  Harbor,  New  Tbrfc.— The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afford  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  ex- 
tension <$ parallel  piers  from  the  mouth  of  Twelve  Mile  Creek  to  the  12- 
Ibot  curve  in  Lake  Ontario,  with  the  formation  of  a  protected  channel 
between  the  piers.  The  mouth  of  the  creek  was  originally  obstructed 
by  a  bar,  upon  which  there  was  a  depth  of  1  foot.  Before  the  com- 
mencement  of  operations  by  the  United  States  the  piers  had  been  car- 
ried about  400  feet  into  the  lake  by  private  enterprise. 

The  total  amount  expended  to  June  30, 1891,  was  $64,899.76.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  18§2,  was 
•78.76. 

Jnlyl.  ld9L  balance  unexpended $100.26 

JnneSO,  18fe,  amonnt  expended  during  fiscal  year 78.76 

July  1, 1882,  balance  unexpended 21.49 
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i  Amount  (estimated)  required  for  completion  of  existing  project. . : $13, 97S.  49 
Amount  required  for  repairs  to  existing  works 13, 364. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  - 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  6.) 

7.  Olcott  SarboTj  N'ew  Torh, — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1866.  It  proposes  to  connect  the  deep  water 
in  Lake  Ontario  with  the  deep  water  in  Eighteen  Mile  Creek  by  the 
extension  of  two  parallel  piers  from  the  mouth  of  the  creek  to  the  11-foot 
curve  in  the  lake,  with  the  addition  of  a  dredged  channel  between  the 
piers.  The  project  was  modified  in  1874  and  in  1881  to  provide  for  the 
removal  of  rock  found  in  the  channel  between  the  piers  and  for  addi- 
tional pier  extension.  The  natural  channel  between  the  mouth  of  the 
creek  and  the  lake  was  obstructed  by  a  bar,  upon  which  there  was  a 
depth  of  IJ  feet.  The  final  project,  adopted  June  18, 1891,  definitely 
fixes  the  length  of  the  piers  at  850  and  873  feet  respectively,  and  pro- 
vides for  a  channel  180  feet  wide  bet\«een  piers,  decreasing  in  width  to 
98  feet  at  the  Main  Street  Bridge  crossing  Eighteen  Mile  Greek,  with 
a  depth  of  13.5  feet  at  mean  lake  level.  During  the  year  the  work  of 
thoroughly  repairing  the  piers  was  finished  and  the  channel  completed. 
The  total  amount  expended  up  to  June  30, 1891,  not  including  out- 
standing liabilities,  was  $132,703.06.  The  amount  expended  during  the 
fiscal  year  ending  June  30, 1892,  was  $24,800.71. 

July  1,  1891, balance  unexpended $90,296.94 

June  30, 1892,  amount  expended  during  fiscal  year 24,  SOO.  71 

July  1,1892,  balance  unexpended 5,496.28 

July  1, 1892,  outBtan^g  liabilities... i 17.00 

July  1, 1892,  balance  available 6,479.23 

(See  Appendix  N IST  7.) 

8.  Oak  Orchard  Harbor j  N'ew  Torh — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1836,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break- 
water approaching  to  within  200  feet  of  each  other,  and  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  to  the  original  project  to 
provide  for  removal  of  rock  and  to  adjust  the  harbor  to  the  increased 
demand  of  commerce.  The  present  project  was  adopted  in  1881,  the 
object  being  to  extend  the  piers  to  the  12-foot  curve  in  the  lake,  with 
the  formation  of  a  channel  of  navigable  width  and  12  feet  deep  at  low 
water  between  the  piers.  The  natural  entrance  into  Oak  Orchard 
Greek  was  narrow,  with  a  depth  of  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  ift  1888  to  the  east  of  the 
east  pier.  During  the  past  year  the  channel  between  the  piers  was 
widened  and  deepened.  The  total  amount  expended  up  to  June  30, 
1891,  not  including  outstanding  liabilities,  was  $199,514.21.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1892,  was 
$4,963.45. 

Jnly  1, 1891,  balance  unexpended $5,485.79 

June  30, 1892,  amount  expended  during  fiscal  year '. 4, 963. 45 

July  1, 1892,  balance  unexpended 522. 34 

July  1, 1892,  outstanding  liabilities '  8.50 

July  1,  1892,  balance ftvaUable 513.84 

(See  Appendix  N  K  8.) 
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EXAMINATION  AND  SURVEY,  MADE  IN  COMPLIANCE  WITH  PROVISIONS 
OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Fort  Bwy^  above  Niagara 
Falls  J  New  Toric,  was  made  by  the  local  engineer  in  charge,  Maj.  Stick- 
ney,  and  report  thereon  submitted  through  Col.  Henry  L.  Abbot,  Corp3 
of  Engineers,  Division  Engineer,  Northeast  Division.  It  is  the  opinion 
of  Maj.  Stickney,  and  of  the  division  engineer,  based  upon  the  facts 
and  reasons  given,  that  this  locality  is  worthy  of  improvement.  This 
opinion  being  concurred  in  by  me,  Maj.  Stickney  was  charged  with  and 
has  complete  its  survey  and  submitted  report  thereon.  The  improve- 
ment proposed  contemplates  forming  a  channel  300  feet  wide  from  Ton- 
awanda  down  to  Conners  Island,  200  feet  wide  from  Conners  Island 
to  Grass  Island,  and  increasing  from  200  to  400  feet  wide  from  Grass 
Island  to  Port  Day;  and  construction  of  an  embankment,  from  rock 
excavated  from  the  channel,  extending  from  Conners  Island  to  Port 
Day  so  as  to  inclose  the  lower  end  of  the  channel.  Maj.  Stickney  rec- 
ommends that,  if  the  improvement  of  this  part  of  the  river  should  be 
undertaken,  a  channel  of  8  feet  depth  be  first  providedjjifhich  could 
be  enlarged  as  an  increase  of  commerce  might  demand.  The  estimated 
cost  of  the  work  proposed,  viz,  channel  8  feet  deep  at  mean  lake  level, 
is  $257^829.  The  reports  were  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  l^o.  67,  Fifty-second  Congress,  first  session.  (See  also 
Appendix  NK  9.) 

IMPROVEMENT    OP    HARBORS    ON   LAKE    ONTARIO  BAST  OF    OAK  OR- 
CHARD, NEW   YORK. 

Officer  in  charge,  Capt.  Dan.  C.  Kingman,  Corps  of  Engineers;  Di- 
vision Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Charlotte  Harbor,  New  Yorlc. — ^The  original  project  for  the  im- 
provement of  this  harbor,  adopted  in  1829,  proposed  to  connect  the 
deep  water  in  the  Genesee  Eiver  with  the  deep  water  in  the  lake  by 
parallel  piers  or  jetties  about  480  feet  apart.  The  present  project, 
adopted  in  1881,  is  to  extend  the  jetties  to  the  15-foot  curve  in  the  lake, 
and  to  form  a  channel  between  them  of  navigable  width  and  15  feet  in 
depth  at  low  water  by  dredging.  The  natural  channel  was  tortuous, 
and  in  calm  weather  would  at  ordinary  stages  of  the  lake,  admit  ves- 
sels drawing  8  feet. 

The  total  amount  expended  from  1828  to  June  30, 1892,  is  $457,919.82. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  June  30, 1892,  is  $139,841.50. 

The  total  expenditures  have  resulted  in  extending  the  jetties  to  the 
13-foot  curve  in  the  lake,  and  in  securing  by  dredging  a  channel  be- 
tween them  2,700  feet  long,  15  feet  deep  at  extreme  low  water  and  380 
feet  wide  throughout,  with  the  exception  of  the  inner  1,100  feet,  where 
it  is  310  feet  wide.  It  has  also  sufficed  for  the  protection,  preservation, 
and  repair  of  existing  works,  and  for  the  renewal  of  the  perishable  por- 
tions from  the  beginning  of  the  work  till  the  present  time. 

Though  the  deep  water  between  the  jetties  is  15  feet,  yet  as  they 
have  only  been  eirtended  to  the  13-foot  curve  the  fall  measure  of  the 
improvement  is  not  available  and  can  not  be  until  the  project  is  com- 
pleted. 

During  the  year  83,513  cubic  yards  of  material  has  been  dredged 
from  the  channel,  and  235  linear  feet  of  the  superstructure  of  the  west 
jetties  has  been  rebuilt. 
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July  1, 1891.  balance  unespended $34,699.85 

February  26, 1892,  reoeiyea  from  vessels  for  damages  to  piers 144. 90 

34,844.75 
JonedOi  1892,  amount  expended  during  fiscal  year 28,291.35 

July  1, 1892,  balance  unexpended 11, 658. 40 

Amount  appropriated  by  act  approved  July  13, 1892 25,  OOO.  00 

Amount  available  for  fiscal  year  ending  June  30, 1893 36, 553. 40 

i  Amount  (estimated)  required  for  completion  of  existing  project 109, 650. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  1.) 

^.  Pultneyville  Harbor^  New  Torh. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1870  j[the  date  of  the  first  appropriation), 
and  proposed  the  construction  oi  a  timber  breakwater  running  east- 
tvard  from  the  west  shore  and  then  northward  as  a  jetty,  into  the  lake, 
also  an  east  jetty  parallel  to  and  about  200  feet  from  the  west  one, 
and  a  dredged  channel  between  them.  The  project  was  modified  in 
1875  to  provide  for  increased  dredging.  The  object  of  the  imiffove- 
ment  was  to  provide  a  channel  of  navigable  width,  and  not  less  than 
10  feet  deep  through  the  bar  and  into  the  mouth  of  Salmon  Greek, 
which  was  the  harbor.  The  natural  channel  was  not  more  than  2  feet 
deep. 

In  1884  it  was  proposed,  in  order  to  make  the  dredging  of  permanent 
value  and  efiect,  to  build  a  sand-tight  structure  parallel  to  the  break- 
watei  and  about  100  feet  from  it,  between  it  and  the  beach,  so  as  to 
arrest  the  movement  of  the  beach  sand  and  keep  it  out  of  the  channel. 

The  total  amount  expended  to  June  30, 1892,  is  $72,630.77,  and  has 
resulted  in  the  extension  to  the  jetties  to  the  10-foot  curve  in  the  lake, 
and  in  the  construction  of  about  200  feet  of  sand-tight  bulkhead.  A 
good  deal  of  dredging  has  been  done  in  the  past,  before  the  construc- 
tion of  the  bulkhead,  but  the  moving  sand  has  reduced  the  available 
depth  between  the  jetties  to  about  seven  feet;  and  along  the  break- 
water and  at  the  mouth  of  the  creek  the  channel  is  only  three  or  four 
feet  deep.  This  renders  it  impossible  for  vessels  to  approach  the 
wharves  and  warehouses  which  are  within  the  mouth  of  the  creek,  and 
therefore  the  harbor  is  well-nigh  useless.  The  few  vessels  that  do  come 
here  are  forced  to  lie  at  the  outer  end  of  the  jetty  channel  in  an  ex- 
X)Osed  position,  and  transfer  their  cargoes  to  small  boats. 

The  superstructure  of  the  breakwater  and  of  a  greater  part  of  the 
jetties  is  now  very  much  decayed. 

July  1, 1891,  balance  unexpended j.. . .    $1, 987. 71 

Jiiue  30,  1892,  amount  expended  during  fiscal  year 1, 618. 48 

July  1,  1892,  balance  unexpended 369.23 

Amount  appropriated  by  act  approved  July  13, 1892 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 1, 369. 23 

C  Amount  (estimated)  required  tor  completion  of  existing  project 9, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(SeeAppendix0  0  2.) 

3.  Harbor  at  Great  Sodus  Ba/y^  New  Torh. — ^The  earliest  projects  for 
the  improvement  of  this  harbor,  adopted  in  1828,  proposed  the  con- 
struction at  the  mouth  of  the  bay  of  breakwaters  from  the  east  and 
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west  shores,  approaching  to  within  500  feet  of  each  other,  and  con- 
nected  at  the  opening  with  parallel  jetties  extending  into  the  lake. 
The  subsequent  modifications  were  simply  extensions  of  the  original 
pjroject  to  ai^ust  it  to  the  increased  demands  of  commerce. 

The  present  project  was  adopted  in  1882,  the  object  being  to  extend 
the  jetties  to  the  15-foot  curve  in  the  lake,  and  to  dredge  a  channel 
between  them  not  less  Ihan  15  feet  deep  at  extreme  low  water.  The 
natural  entrance  into  the  bay  was  about  6  feet  deep  at  low  water.  Tl^e 
natural  channel  at  ordinary  stages  would  admit  vessels  drawing  8  feet. 

The  total  amount  expended  from  1829  to  June  30, 1892,  is  $436,089. 
The  amount  expended  from  1881  to  June  30, 1892,  is  $64,317.26.  The 
totsJ  expenditure  has  resulted  in  the  construction  of  a  timber  break- 
water 3,851  feet  in  length,  and  of  two  jetties  1,580  feet  and  1,294  feet  in 
length,  the  west  one  extending  to  the  15-foot  curve  in  the  lake  and  the 
east  one  to  the  10-foot  curve.  It  has  also  served  for  the  protection, 
preservation,  and  repair  of  these  works  from  1829  to  the  present  time, 
and  for  dredging  from  time  to  time,  amounting  in  the  aggregate  to 
about  260,000  cubic  yards,  which  has  served  to  maintain  a  channel  of 
navigable  width  between  the  jetties  which  has  varied  at  different  times 
from  8  to  15  feet  in  depth  at  low  water. 

The  present  available  depth  does  not  much  exceed  9  feet  at  extreme 
low  water. 

July  1,  lS91y  balttnce  unexpended $13,763.80 

June  90, 1SSK2,  amount  expended  during  fiscal  year 12, 226. 06 

July  1, 1892,  bftUnce  unexpended ^ 1,537.74 

July  1,1882,  outstanding  UabilitieB 1,285.00 

July  1,1892,  balance  available 302.74 

Amount  appropriated  by  act  approved  July  13,  1802 16, 000. 00 

Amonnt  available  for  iiscal  year  ending  June  30, 1893 15, 302. 74 

i  Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
-     I     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  3.) 

4.  Harbor  at  Little  Sodus  Bay^  Kew  Forfc.— The  first  project  for  the 
improvement  of  this  harbor  was  adopted  in  1829  and  has  since  been 
variously  modified. . 

The  first  appropriation  was  made  in  1852.  The  first  project  proposed 
to  partiaUy  close  the  opening  between  the  bay  and  the  lake  by  lateral 
dikes  connected  with  two  parallel  jetties  extending  into  the  lake. 

The  present  project,  which  is  simply  an  expansion  of  the  earlier  ones, 
was  adopted  in  1881,  and  is  designed  to  afibrd  a  channel  of  navigable 
width  and  not  less  than  15  feet  deep  at  low  water  by  extending  the 
jetties  and  dredging  between  them.  The  original  entrance  into  the  bay 
had  a  depth  of  about  1|  feet  at  extreme  low  water. 

The  total  amount  expended  firom  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1892,  is  $299,199.91. 

The  amount  expended  firom  the  adoption  of  the  present  project  in 
1881  to  June  30, 1892,  is  $64,758.14. 

The  total  expenditure  has  resulted  in  the  construction  of  5,989  feet 
of  dikes  and  jetties,  which  completes  the  dike  work  and  extends  the 
jetties  to  tte  12-foot  curve  in  the  lake.  It  has  also  served  for  the  pro- 
tection, preservation,  and  repair  of  these  works  from  the  time  they  were 
biUlt  to  the  present  time. 
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The  available  depth  of  water  in  the  jettied  channel  is  about  12  i^t 
at  low  water.  Effort  was  made  during  the  past  season  to  increase  tb.is 
depth  by  dredging.  The  material  to  be  removed  consisted  mainly  o_ 
hardpan,  which  proved  to  be  very  difficult  to  excavate.  It  was  not 
found  economical  to  attempt  to  remove  it  with  a  dredge,  alone,  ft 
will  have  to  be  first  broken  up  with  explosives.  This  w^ork  will  be  con- 
tinued this  season. 

July  1, 1891,  balance  unexpended - $17,960.52 

June  30, 1892,  amount  expended  during  fiscal  year 16,218.66 

July  1, 1892,  balance  unexpended 1,741. 86 

Amount  appropriated  by  act  approved  July  13,  1892 '6, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 741. 86 

i  Amoun't  (estimated)  required  for  completion  of  existing  project 52, 500.  00 

<  Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  4.) 

5.  Oswego  Marhor^  New  York. — The  earliest  project  for  the  improve- 
ment 6f  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
area  at  the  mouth  of  the  Oswego  River  by  extending  jetties  from  the 
shore  into  the  lake,  joining  the  outer  ends  by  a  breakwater,  and  leav- 
ing an  opening  through  which  to  enter  the  harbor.  This  project  wa« 
completed  in  1869,  and  forms  the  present  inner  harbor. 

The  present  project  was  adopted  in  1870,  and  consists  of  a  break- 
water 5,800  feet  in  length,  generally  parallel  to  the  old  west  breakwater, 
and  1,100  feet  in  advance  of  it.  The  estimated  cost  was  11,161,682. 
This  estimate  of  course  did  not  include  its  subsequent  repair  and  main- 
tenance.  This  project  was  afterwards  modified  by  the  proposed  con- 
struction of  an  east  breakwater  2,700  feet  in  length,  the  reduction  to 
350  feet  of  the  opening  between  the  east  end  of  the  west  breakwater 
and  the  north  end  of  the  light-house  pier,  the  construction  of  spurs 
along  the  face  of  the  outer  west  breakwater  to  reduce  the  effect  of  ac- 
cumulated seas,  and  to  provide  for  deepening  by  dredging  the  inner 
harbor  at  the  mouth  of  the  Oswego  River. 

The  act  of  Congress  of  August  11, 1888,  provided  for  the  removal  of 
the  outer  east  breakwater,  of  which  250  feet  had  been  built.  This  has 
been  done,  and  the  construction  of  an  east  breakwater  now  forms  no 
part  of  the  project. 

In  1890  the  project  was  further  modified  by  providing  for  the  protec- 
tion and  permanent  maintenance  of  an  opening  that  had  been  formed 
b>  wavesin  a  storm  through  the  outer  breakwater  near  the  western 
angle;  the  object  of  this  opeuing  being  to  keep  the  water  in  the  har- 
bor pure  by  allowing  a  circulation  through,  and  to  provide  another  en- 
trance for  small  vessels.  The  natural  entrance  to  the  mouth  of  the 
the  river  was  shallow  and  difficult  of  access,  and  afforded  very  little 
shelter  to  vessels  of  any  considerable  size. 

The  object  of  all  these  improvements  has  been  to  give  protection  and 
shelter  to  the  city  docks  and  wharves  and  to  the  commerce  of  the  har- 
bor, and  to  make  a  depth  suitable  for  the  deepest  draft  vessels  on  the 
lake. 

The  total  amount  expended  from  the  adoption  of  the  project  to  June 
30, 1892,  is  $1,759,842.31. 

The  amount  expended  from  the  adoption  of  the  present  project  in  1870 
is  $1,286,461.44.    The  total  expenditure  has  resulted  in  the  completion  , 
of  the  original  project  of  1827,  and  in  the  construction  of  the  outer  west 


Digitized  by 


Google 


RIVER  AND   HARBOR  IMPROVEMENTS.  361 

breakwater:  the  reduction  to  350  feet  of  the  opening  between  the  east 
end  of  this  breakwater  arid  the  north  end  of  the  light-house  pier,  the 
constmction  and  removal  of  about  250  feet  of  the  east  breakwater,  the 
completion  of  two  spur  cribs,  and  the  deepening  of  the  river  mouth  to 
»  depth  of  15  feet  at  low  water;  in  the  securing  full  protection  to  the 
docks  and  wharves  west  of  the  river  mouth,  and  channels  of  entrance 
16  feet  deep  and  350  feet  wide  to  the  inner  and  outer  harbors,  and  in 
securing  increased  depth  in  the  inner  harbor. 

In  addition,  the  various  works  have  been  cared  for  and  maintained, 
and  the  perishable  portions  renewed  when  necessary,  from  the  begin- 
ning of  the  work  in  1829  to  the  present  time.    '  ^ 

The  operations  of  the  fiscal  year  have  been  the  renewal  of  the  su- 
I>erstructure  on  170  feet  of  the  outer  breakwater;  the  removal  by  dredg- 
ing of  about  17,000  cubic  yards  of  gravel  and  stone  from  the  river 
mouth  in  the  inner  harbor,  increasing  the  available  depth  about  2  feet;  * 
the  removal  by  dredging  of  10,000  cubic  yards  of  sand  from  the  outer 
liarbor  along  the  breakwater,  increasing  the  available  depth  from  about 
10  or  12  feet  to  17  feet,  and  general  repair  work  to  the  permanent 
structures  as  it  was  required. 

July  1, 1891,  balance  unexpended $29,170.51 

June  30, 1892,  amount  expended  during  fiscal  year 23, 381. 95 

July  1, 1892,  balance  unexpended 5.788.56 

July  1,  1892,  outstanding  liabilities 10.00 

July  1, 1892,  balance  available 5,778.56 

Amount  appropriated  by  act  approved  July  13, 1892 *    40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 45, 778. 56 

i  Amount  (estimated)  required  for  completion  of  existing  pr<^ect 85, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  5.) 

6.  ff arbor  at.Sddketts  Harbor ^  Ifew  TorJc. — The  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1881,  and  proposed  the  deep- 
ening of  the  harbor  by  dredging  over  an  area  of  about  15  acres  to  a 
depth  of  12  feet  at  low  water.  The  depth  previously  existing  was  less 
than  8  feet  over  a  large  part  of  this  area.  In  1826  and  1828  the  sum  of 
$6,000  was  expended  in  clearing  and  deepening  this  harbor. 

The  total  amoxrnt  expended  from  1826  to  June  30, 1892,  is  $14,368.01. 
The  amount  expended  from  the  adoption  of  the  present  project  to  June 
30, 1892,  is  $8,368.01,  and  has  resulted  in  the  removal  of  24,010  cubic 
yards  of  sand,  mud,  and  gravel  from  the  harbor,  and  in  the  construction 
of  a  stake  and  fascine  dike  164  feet  in  length,  with  a  mooring  crib  18 
feet  square  at  its  extremity  to  shelter  the  basin  and  exclude  gravel  drift 
from  it.  With  the  completion  of  this  work  the  harbor  had  a  depth  of 
12  £eet  at  low  water  over  about  6  acres  of  its  area,  except  in  a  small 
place  where  the  presence  of  rock  in  place  limited  the  depth  to  a  little 
less  than  12  feet. 

July  1, 1891,  balance  unexpended $503.95 

June^,  1892,  amount  expended  during  fiscal  year 54.69 

Julyl,  1892,  balance  unexpended 449.26 

i  Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  6.) 
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# 
IMPEOTBMBNT  OF  SHOALS  IN  ST.  LAWEENCB  EIYEB,  AND  OGJDENSBXJEa 
HABBOE,  NBWTOEK,  AND  OF  EtVEES  AND  HAEBOES  ON  LAEE  GHAJUC- 
PLAIN,  NEW  YOEK  AND  VEEMONT. 

Officer  in  charge,  Maj.  M.  B.  Adams,  Corps  of  Engineers  j  Division 
Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Shoals  between  Sister  Islands  and  Crossover  lAghtj  SL  Lawrence 
River y  New  Tork. — ^The  act  of  August  11, 1888,  provideid  for  a  survey 
of  the  shoals  between  Sister  Islands  and  Crossover  Light,  in  the  St, 
Lawrence  River,  Kew  York,  which,  being  made,  was  submitted  July  2. 
1889,  and  printed  in  Report  of  the  Chief  of  Engineers,  1889,  pages  24d3 
and  2464.    The  entire  improvement  was  estimated  to  cost  $43,305. 

The  act  of  September  19, 1890,  appropriated  $5,000  for  this  improve- 
ment, which  has  been  pledged  under  contract  for  the  removal  of  tiie 
upper  and  lower  shoals. 

Work  can  be  carried  on  most  advantageously  in  the  winter  season 
when  thick  ice  has  formed,  but  as  the  ice  did  not  form  of  sufficient 
thickness  in  the  winter  of  1890-'91  to  bear  the  machinery,  etc.,  neces- 
sary In  connection  with  such  operations,  the  time  for  the  completion  of 
the  contract  was  extended  so  as  to  include  another  winter,  and  again 
the  ice  did  not  become  thick  enough,  but  operations  are  expected  to  be 
commenced  during  the  month  of  July  and  to  be  completed  on  time  as 
extended,  August  31, 1892. 

July  1, 1891,  balance  unexpended $4,909.44 

July  1, 1892,  balance  unexpended 4, 909. 44 

July  1, 1892,  amount  covered  by  uncompleted  contracts '    3, 962. 00 

Julyl,  1892,  balance  available 957.44 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

Amoimt  available  for  fiscal  year  ending  June  30, 1893 10,957.44 

(  Amount  (estimated)  required  for  completion  of  existing  projects 28, 305. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  1.) 

^.  Ogdenshurg  Harbor,  New  Yorlc. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1890,  and  contemplates  the 
deepening  of  the  various  channels  leading  from  the  deep  water  of  the 
St.  Lawrence  Eiver  and  that  along  the  city  front  so  as  to  afford  a  depth 
of  17  feet  at  extreme  low  water,  at  an  estimated  cost  of  $158,960. 

When  operations  were  commenced  at  this  harbor  the  channels  afforded 
depths  from  6  to  12  feet  only,  and  now  there  are  three  good  channels 
from  deep  water  in  the  St.  Lawrence  Eiver  to  the  nearest  docks  or 
wharves,  in  which  water  15  to  16  feet  deep  is  afforded,  and  a  channel 
12  to  15  feet  deep  has  been  made  along  the  city  front.  The  appropria- 
tion of  September  19^  1890,  has  been  pledged  under  contract  and  will  be 
consumed  in  deepenmg  the  channels  at  tiiis  harbor. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30, 1892,  has  been  $174,449.33,  and  from  the  adoption 
of  the  project  of  1882  to  that  of  1890  some  $40,000  was  expended. 
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July  1,  1891,  balance  Tmezpended $41,130.80 

JunedO,  1892,  amount  expended  during  fiscal  year 13,574.57 

July  1, 1892,  balance  unexpended 27,556.23 

July  1,  1892,  outatanding  liabilities $2,569.68 

July  1, 1892,  amount  covered  by  uncompleted  contracts 21,777.03 

24,846.71 

July  1, 1892,  balance  available , 3,209.52 

Amount  appropriated  by  act  approved  July  13, 1892 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 43,209.52 

i  Amount  (estimated)  required  for  completion  of  existing  project 76, 950. 00 

<  Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acte  of  1866  and  1867. 

(See  Appendix  P  P  2.) 

3.  Breakwater  at  Rouse  Pointy  Lake  Champlainy  New  York. — ^The  proj- 
ect for  this  improvement  was  adopted  in  1885,  and  contemplates  the 
construction  of  a  breakwater  composed  of  rubble  and  large  stone  on  a 
straight  line  from  Stony  Point  until  the  18-foot  curve  in  the  lake  is 
reached^  a  total  distance  of  about  2,000  feet.  ' 

The  estimated  cost  of  the  breakwater  is  $110,000.  Work  was  com- 
menced by  contract  September,  1885,  and  has  been  in  progress  since 
then.  Four  contracts  have  been  worked  out  and  resulted  in  the  con- 
struction of  some  1,700  linear  feet  of  completed  breakwater. 

The  good  effects  of  the  breakwater  are  apparent  in  the  increased 
shelter  afforded  at  the  docks  and  wharves. 

July  1, 1891,  balance  unexpended $7,962.53 

June  30, 1892,  amount  exp^ded  during  fiscal  year 7, 954. 56 

July  1,  1892,  balance  unexpended 7.97 

Amount  appropriated  by  act  approved  July  13, 1892 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 007. 97 

(See  Appendix  P  P  3.) 

4.  Great  Chazy  Eiver,  New  Forfc— The  act  of  August  11, 1888,  pro- 
vided for  a  survey  of  Great  Chazy  River,  New  York,  from  its  mouth  on 
Lake  Ghamplain  to  Ghamplain  village,  which  being  made,  was  sub- 
mitted July  3, 1889,  and  printed  in  the  Beport  of  the  Chief  of  Engineers, 
1889,  page  2466. 

The  first  estimate  fen*  the  improvement  of  this  stream  provided  for  a 
least  width  of  50  feet,  and  a  least  depth  of  6  feet,  at  a  cost  of  $34,000, 
afterwards  reduced  to  a  channel  40  feet  wide  and  5  feet  deep  at  a  cost 
of  $18,000. 

The  act  of  September  19, 1890,  appropriated  $10,000  for  this  improve- 
ment, which  was  placed  under  contract  and  expended  in  widening  and 
deei>ening  the  channel  in  accordance  with  the  project. 

•  Jnly  1, 1891,  balance  unexpended .' $9,955.59 

Jane  3©,  1892,  amount  expended  during  fiscal  year 9, 955. 59 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

<  8abmitt€»d  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  4.) 

5.  Breakwater  at  Gordon  Landing^  Lake  Ghamplain^  Vermont. — ^The 
project  for  this  improvement  was  adopted  in  1887,  and  has  for  its  object 
the  construction  of  a  stone  breakwater,  composed  of  rubbji^  and  large 
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stones,  extending  in  a  strai^t  line  to  the  16-foot  curve  in  the  lake,  for 
the  purpose  of  affording  increased  shelter  to  a  landing  on  the  west 
shore  of  Grand  Isle,  Lake  Ghamplain,  Vermont. 

Construction  commenced  August  11, 1887,  and  was  completed  Sep- 
tember 19, 1891.  The  structure  terminated  at  675  feet  in  length  in- 
stead of  800  feet  as  originally  contemplated. 

July  1, 1891,  balance  nnexpended $5, 056. 05 

Jane  30, 1892,  amount  expended  during  fiscal  year 5,956.05 

(See  Appendix  P  P  5.) 

6,  Plattsburg  Harbor,  New  YorJc. — ^The  first  appropriation  for  the  im- 
provement of  this  harbor  was  in  1836. 

The  project  then  adopted  and  the  modifications  that  have  been  made 
since  have  resulted  in  the  construction  of  1,550  linear  feet  of  break- 
water, the  protection  of  a  portion  of  the  beach,  and  the  dredging  of 
some  shoal  areas  within  the  harbor. 

Under  the  appropriation  of  September  19, 1890,  amounting  to  $32,600, 
proposals  wera  invited  and  a  contract  maide  for  repairing  the  super- 
structure of  the  existing  bjeakwater  and  for  prolonging  the  breakwater 
300  feet  northward. 

Operations  are  in  progress,  but  the  contract  does  not  require  com- 
pletion imtil  November,  1892.    . 

The  total  amount  expended  at  this  harbor  to  June  30, 1892,  has  been 
$170,404.67,  of  which  amount  $82,224.66  was  expended  since  the  adop- 
tion of  the  modified  project  of  1870. 

July  1, 1891,  balance  unexpended $31,120.25 

June  30, 1892,  amount  expended  during  fiscal  year 15, 844. 91 

July  1, 1892,  balance  unexpended * 15,275.34 

Julyl,  1892,  outstanding  liabilities $4,052.68 

July  1, 1892,  amount  covered  by  uncompleted  contracts 8, 991. 32 

13,044.00 

Julyl,  1892,  balance  available 2,231.34 

(See  Appendix  P  P  6.) 

7.  Burlington  Harbor ,  Vermont, — This  improvement  dates  from  1830; 
modifications  of  the  original  plan  have  been  made  from  time  to  time  so 
as  to  afford  adeqnate  protection  to  the  increasing  commercial  and  ship- 
ping interests  of^the  harbor.  The  last  modification,  made  in  T886, 
provides  for  farther  extension  of  the  breakwater  both  to  the  north  and 
to  the  south,  with  its  gradual  withdrawal  as  it  is  prolonged  into  water 
about  30  feet  deep  instead  of  38  feet  deep,  so  as  to  reduce  the  cost. 

Operations  during  the  past  year  consisted  in  the  repair  of  1,000  linear 
feet  of  the  breakwater  superstructure  under  contract  for  the  material 
and  by  hired  labor. 

The  balance  of  the  appropriation  of  September  19, 1890,  $15,759.89, 
will  be  expended  in  repairs  as  needed. 

The  total  amount  expended  to  date  has  been  $506,162.31,  and  under 
the  existing  project,  $59,580.19. 

July  1, 1891,  balance  nnexpended $19, 531. 62 

Jnne  30, 1892,  amonnt  expended  during  fiscal  year 3, 771. 73 

July  1, 1892,  balance  unexpended 15,759.89 

C  Amount  (estimated)  required  for  completion  of  existing  project 129, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  7.) 

Digitized  by  VjOOQIC 


RIVER  AND   HARBOR  IMPROVEMENTS.  365 

8.  Otter  Creekj  Vermont — ^The  project  for  this  improvement  proposes 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8  feet 
from  Vergennes,  Vt.,  to  Lake  Champlain. 

The  appropriation  of  September  19, 1890,  $5,000,  was  expended  under 
contract  in  the  removal  by  dredging  of  20,995  cubic  yards  from  such 
shoals  as  most  required  deepening. 

There  has  been  expended  to  June  30, 1892,  $41,500. 

The  stream  now  requires  some  2,000  yards  of  rock  excavation  to  carry 
out  the  original  scheme  for  improvement,  but  unfortunately  the  chan- 
nel s^orded  is  not  likely  to  prove  permanent. 

July  1, 1891,  balance  unexpended $4, 979. 17 

Jnne  30, 1892,  amoont  expended  during  fiscal  year 4, 979. 17 

Amount  appropriated  by  act  approved  July  13, 1892 : 10,  000. 00 

(See  Appendix  P  P  8.) 

9.  Ticonderoga  River,  New  Torh. — ^The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  afford  a  channel  of  navigable 
width  and  least  depth  of  8  feet  at  low  water  from  Ticonderoga  village  to 
Lake  Champlain,  a  distance  of  about  2  miles. 

The  original  estimated  cost  of  the  improvement  was  $42,516,  and  the 
amount  expended  has  resulted  in  an  improved  channel. 

The  appropriation  of  September  19, 1890,  $2,000,  was  expended  under 
contract,  and  operations  consisted  in  the  dredging  and  removal  of 
8,132  cubic  yards  of  material  from  shoals  near  the  mouth  of  the' river. 

July  1,1891,  balance  unexpended $1,977.75 

June  c0jJJS92,  amount  expended  during  fiscal  year 1, 977. 75 

i  Amount  (estimated)  required  for  completion  of  existing  project 26, 016. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  PP  9.) 

10.  Narrows  of  Lake  Champlain,  New  YorJc  and  Vermont — The  pro- 
ject for  this  improvement  was  adopted  in  1885,  and  has  for  its  object 
the  removal  of  such  obstructions  in  the  channel  as  will  afford  a  least 
depth  of  12  feet,  and  a  least  width  of  150  feet  from  Whitehall  to  the 
Elbow,  and  12  feet  depth  and  200  feet  width  along  Cedar  Mountain  and 
across  Kenyon  Bay. 

The  entire  undertaking  was  estimated  to  cost  $80,000;  $45,000  had 
been  appropriated,  and  the  original  project  stood  completed  two  years 
ago  at  a  little  more  than  half  the  estimated  cost. 

July  1, 1891,  balance  unexpended $2, 668. 87 

Jnne  20, 1892,  amount  expended  during  fiscal  year 378. 83 

July  1, 1892,  balance  unexpended 2,290.04 

Amount  appropriated  by  act  approved  July  13, 1892 18, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 20, 790. 04 

(See  Appendix  P  P  10.) 

PACIFIC    COAST. 
IHPBOVEMENT  OP  OAKLAND  HABBOB,  CALIFOBNIA. 

Officer  in  charge,  Col.  G.  H.  Mendell,  Corps  of  Engineers,  having 
under  his  immediate  orders  Lieut  H.  C.  Newcomer,  Corps  of  Engineers, 
the  entire  year,  Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  to  July 
28, 1891,  and  Lieut.  Clement  A.  P.  Plagler,  Corps  of  Engineers,  since 
June  7, 1892. 

The  principal  features  of  this  improvement  as  originally  projected 
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axe  (1)  two  mid-tide  training  walla  of  rubble  stone  extended  from  the 
Bhore  westward  into  San  Francisco  Bay  about  2  miles;  (2)  a  connection 
by  a  canal  1^  miles  in  length  with  the  estuary  of  San  Leandro;  (3)  a 
dam  at  the  mouth  of  this  estuary;  (4)  dredging  of  basins  and  channels 
to  give  a  depth  of  20  feet  at  low  tide,  which  at  high  tide  will  accommo- 
date vessels  of  the  largest  class. 

Two  modifications  of  the  original  project  have  been  adopted,  namely^ 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet,  and  to  raise 
the  height  of  jetties  from  half-tide  level  to  frdl  high  water. 

In  the  original  condition  of  the  entrance  the  low- water  channel  depth 
was  about  2  feet,  admitting  at  time  of  high  tide  vessels  drawing  6  to  8 
feet  of  water.  The  present  navigable  condition  is  a  convenient  chan- 
nel from  Bay  of  San  Francisco  to  the  main  wharves  of  Oakland,  for  the 
most  part  300  feet  in  width,  and  at  no  point  less  than  225  feet  in  width, 
with  a  low-water  depth  of  14  feet,  admitting  vessels  of  18  feet  draft  at 
ordinary  high  water.  In  the  upper  basin  the  navigation  is  confined  to 
vessels  of  about  10  feet  draft  or  less. 

The  total  amount  expended  on  this  improvement  was  on  June  30, 
1892,  $1,462,180.70. 

The  operations  of'  the  past  year  are  as  follows: 

The  contracts  in  force  at  beginning  of  the  year  for  dredging  the  basin, 
for  stone  work  on  the  jetties,  for  piers  and  steel  superstructure  of  a 
highway  bridge  over  the  canal  at  Park  street,  Alameda,  wei^e  completed 
duriug  the  year. 

The  amount  of  dredging  in  basin  was  032,905  cubic  yards  of  spoil 
securely  placed  ashore  beMnd  levees. 

The  north  jetty  was  completed  excepting  a  little  work  required  to 
finish  the  enlarged  terminal  mound.  The  amount  of  stone  delivered 
on  the  jetty  during  the  year  is  9,816  to^s,  and  it  was  laid  up  in  form  to 
the  extent  of  31,628  square  feet  of  dry  masonry. 

Some  work  had  been  done  in  excavating  for  bridge  piers  at  the  be- 
ginning of  the  year.  The  excavation  was  finished,  the  concrete  piers 
put  in,  and  the  steel  superstructure  was  erected  during  the  year.  The 
bridge  was  completed  on  December  7, 1891,  and  has  since  been  open  to 
travel.  The  length  of  the  bridge  is  383  feet,  including  approaches,  and 
the  quantity  of  metal  196^  tons.  The  piers  contain  2,351.8  cubic  yards  of 
masonry. 

The  contract  for  excavating  the  canal  had  at  the  beginning  of  the 
year  been  advanced  to  the  extent  of  260,820  cubic  ytSds.  Progress 
was  made  during  the  year  to  the  extent  as  measured  of  142,088  cubic 
yards,  leaving  for  fulfillment  of  contract  an  estimated  amount  of  107,000 
cubic  yards,  which  is  in  default,  the  contract  date  of  iiilfillment  having 
been  June  30, 1892. 

The  contract  for  additional  improvement  of  channel  in  front  of 
wharves  of  Oakland  requires  work  to  begin  on  July  18, 1892, 

The  operations  contemplated  for  the  ensuing  year  are  improvement 
of  the  channels,  continued  excavation  of  the  canal,  completing  the  ex- 
isting portion  of  the  south  jetty,  and  extending  it. 

July  1, 1891,  balance  unexpended $247, 266. 79 

June  30, 1892,  amount  expended  during  fiscal  year 164,847.49 

July  1, 1892,  balance  unexpended 82,419.30 

July  1, 1892,  amount  covered  by  uncompleted  contracts 63, 676i  87 

July  1, 1892,  balance  available 18,742.93 

Amount  appropriated  by  act  approved  July  13, 1892 160, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1898 168,742.98 
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C  Amonnt  (estimated^  required  for  completion  of  existing  project $841, 000. 00 

<  Submitted  in  compiianoe  with  requirements  of  sections  2  of  riyer  and 
^     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q.) 

IMPROVEMENT    OF    NAPA    RIVER,  REDWOOD    CREEK,  AND    SAN   LUIS 
OBISPO,  WILMINGTON,  AND  SAN  DIEGO  HARBORS,   CALIFORNIA. 

Officer  in  charge,  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers, 
liaving  under  his  immediate  orders  Lieut.  James  J.  Meyler,  Corps  of 
ISngineers,  the  entire  year,  and  Lieut.  Charles  L.  Potter,  Corps  of 
Engineers,  since  July  29, 1891. 

1.  Napa  Biver^  California. — The  project  is  to  clear  the  river  of  snags 
and  the  banks  of  overhanging  trees  interfering  with  navigation,  and  to 
dredge  the  bars  between  Vernon  Mills  and  Carr  Bend,  in  the  im- 
mediate vicinity  of  Napa  City,  so  as  to  give  throughout  that  stretch  a 
navigable  channel  75  feet  wide  and  4  feet  deep  at  low  water. 

Work  upon  the  improvement  was  commenced  in  1889.  During  that 
year  the  river  was  cleared  of  snags,  and  a  gravel  bar  near  the  steam- 
boat landing  was  removed  by  dredging. 

During  the  past  year  operations  were  continued  under  contract  with 
Thomas  H.  Williams,  jr.  Thirty-two  snags  were  removed,  and  a  chan- 
nel of  the  required  width  and  depth  was  dredged  through  16  bars,  re- 
quiring the  removal  of  21,972  cubic  yards  of  material. 

Hie  entire  work  contracted  for  was  completed  December  11  last, 
leaving  the  river  in  good  boating  condition,  and  completing  the  present 
project.  The  work  can  not  be  considered  of  a  permanent  character,  as 
the  bars  will  re-form  from  material  brought  down  during  winter  storms. 
Appropriations  will  therefore  be  needed  in  the  future  to  maintain  the 
channel  in  a  fair  navigable  condition. 

The  total  amount  appropriated  for  this  work  is  $17,500,  and  the  total 
amount  expended  to  the  close  of  the  fiscal  year  is  $17,458.57. 

July  1, 1891,  balance  unexpended $12,219.20 

June  30, 1892,  amount  expended  during  fiscal  year 12, 177. 77 

July  1, 1892,  balance  unexpended 41.43 

(See  Appendix  E  R  1.) 

2,  Redwood  iJreeJc,  California. — ^This  improvement  is  a  continuance  of 
that  heretofore  carried  oil  under  appropriations  made  for  improvement 
of  Redwood  Harbor.  The  project  for  the  latter  work  contemplated 
dredging  the  creek  from  the  old  steamer  landing  to  Redwood  City,  a 
distance  of  about  6,000  feet,  so  as  to  give  through  that  stretch  a  chan- 
nel 50  feet  wide  and  3  feet  deep  at  mean  low  tide.  This  work  was  com- 
pleted in  1889.  Examination  made  the  following  year  showed  that  the 
channel  had  partially  filled  up  from  natural  causes.  The  appropriation 
of  $8,000  made  by  the  river  and  harbor  act  of  September  19, 1890,  was 
for  the  purpose  of  redredging  the  channel  and  widening  the  passage 
through  the  middle  ground. 

Work  was  commenced  upon  this  project  about  the  middle  of  March 
last  with  the  Government  dredger  belonging  to  the  improvement  of  the 
San  Joaquin  River.  At  the  close  of  the  fiscal  year  the  channel  had 
been  redredged  for  a  distance  of  4,600  feet,  requiring  the  removal  of 
40^845  cubic  yards  of  material.  It  is  expected  to  complete  the  entire 
work  before  the  end  of  August.  As  this  will  complete  the  project  no 
additional  appropriations  are  asked. 
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The  present  improvement,  like  the  former,  can  not  be  considered  of  a 
X)ermanent  character.  There  being  no  tidal  basin,  there  will  be  a  con- 
stant tendency  to  shoahng,  due  to  natural  causes.  Appropriations  will 
therefore  be  needed  in  the  future  to  maintain  the  creek  in  a  navigable 
condition. 

The  total  amount  appropriated  for  dredging  at  Redwood  is  $23,400, 
of  which  $8,000  was  for  Bedwood  Creek,  and  the  total  amount  expended 
to  the  close  of  the  fiscal  year,  including  outstanding  liabilities,  is 
$20,950.92. 

July  1,  1891,  balance  unexpended $8,000.00 

June  80, 1892,  amount  expended  during  fiscal  year ,.      5,291.82 

Julyl,  1892,  balance  unexpended 2,708.18 

July  1, 1892,  outatanding  liabilities 259.10 

Julyl,  1892,  balance  available 2,449.08 

(See  Appendix  R  E  2.) 

3.  San  Luis  OMspo  Harbor^  California, — ^The  project  for  this  improve- 
ment is  intended  to  secure  a  protected  anchorage  and  landing  at  Port 
Harford  by  the  construction  of  a  breakwater  on  Whaler  Reef,  extending 
from  Point  San  Luis  to  Whaler  Island,  and  thence  to  a  point  where 
the  outer  reef  rises  above  high  water.  The  total  length  of  the  struc- 
ture, when  completed,  including  the  island,  will  be  about  2,300  feet. 

That  portion  of  the  breakwater  between  Point  San  Luis  and  the 
island,  about  300  feet  in  length,  was  completed  two  years  ago,  and  a 
commencement  was  made  upon  the  extension  beyond  the  island.  Dur- 
ing the  past  year  the  latter  wprk  has  been  continued  under  contract 
with  the  San  Francisco  Bridge  Company,  and  the  outer  breakwater 
has  been  advanced  a  distance  of  about  300  feet,  and  depressions  in  the 
reef  beyond  have  been  partially  filled.  The  total  amount  of  rock  placed 
upon  the  reef  Ihe  past  season  was  7,870.5  tons.  Work  under  the  pres- 
ent contract  will  be  completed  in  August. 

The  total  amount  appropriated  for  this  improvement  is  $65,000,  and 
the  total  amount  expended  is  $52,053.07. 

July  ly  1891^  balance  unexpended $39,082.56 

June  30, 1892,  amount  expended  during  fiscal  year 19,435.79 

Julyl,  1892,  balance  unexpended 19,646.77 

Julyl,  1892,  outstanding  liabilities , $6,699.84 

July  1, 1892,  amount  oovered  by  uncompleted  contracts 11, 952. 04 

18,651.88 

July  1,  1892,  balance  available 994.89 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 80, 994. 89 


1 


Amount  (estimated)  required  for  completion  of  existing  project 189, 900. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  R  3.) 

4.  Wilmifigton  Harbor^  California, — Previous  to  th^  commencement 
of  this  improvement  in  1871,  there  was  a  depth  of  less  than  2  feet  at  the 
entrance  at  low  tide.  By  the  operations  of  dredging  and  jetty  ezten, 
sion  this  depth  was  increased  to  10  feet  in  1881.  The  present  project- 
which  was  adopted  in  that  year,  was  intended  to  secure  a  depth  of  16 
feet  at  mean  low  tide. 
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That  depth  has  been  obtained  through  the  entire  channel  inside. 
Over  the  bar  the  depth  is  fully  14  feet  at  above  stage  of  water. 

During  the  past  year  operations  have  consist/ed  in  making  needed  re- 
pairs to  the  east  jetty;  in  removing,  by  dredging  and  blasting,  shoal 
places  in  the  channel  near  Deadmans  Island,  and  in  raising  and  ex- 
tending the- west  jetty. 

Contractors  delivered  21,309  tons  of  stone,  which  was  used  in  strength- 
ening the  east  jetty  and  in  extending  the  west  jetty.  The  latter  work 
was  advanced  a  further  distance  of  800  feet. 

During  the  coming  season  the  work  of  jetty  extension  will  be  con- 
tinued to  the  extent  of  the  available  funds. 

The  total  amount  appropriated  for  this  work  is  $904,000,  and  the 
total  amount  expended  to  close  of  the  fiscal  year,  including  outstanding 
liabiUties,  is  $894,450.64. 

July  1, 1891,  balance  nnexpended $85,568.18 

June  30, 18Sf2,  amoant  expended  during  fiscal  year 75,893.60 

Jnly  1, 1892,  balance  nnexpended 9, 674. 58 

July  1, 1892,  outstanding  liabUitiea 125.22 

July  1, 1892,  balance  available 9,549.36 

Amount  appropriated  by  act  approved  July  13,  1892 51, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 60, 549. 36 

(See  Appendix  B  B  4.) 

5.  San  Diego  Harhor,  California. — Before  the  adoption  of  the  pres- 
ent project,  the  work  carried  on  at  San  Diego  had  for  its  object  the 
preservation  of  the  harbor,  which  was  being  ii\}ured  by  the  deposition 
of  material  brought  down  the  San  Diego  Biver  in  flood  stages.  The 
river  was  diverted  from  its  course,  and  caused  to  empty  into  False 
Bay.  This  was  accomplished  by  building  a  substantial  levee  across 
the  old  channel  of  the  river  near  its  entrance  to  the  harbor,  and  exca- 
vating a  new  water  way  leading  to  False  Bay.  This  work  was  com- 
pleted in  1876. 

The  present  project  for  the  improvement  of  the  harbor  contemplates 
the  preservation  and  repair  of  the  levee;  securing  a  depth  of  26  feet  at 
mean  low  tide  over  the  bar  at  the  entrance  by  the  construction  of  a 
jetty  on  Zuninga  shoal,  and  maintaining  a  channel  of  24  feet  depth  of 
water  over  the  middle  ground. 

At  the  commencement  of  the  fiscal  year,  dredgiag  was  in  progress  at 
the  head  of  the  middle  ground.  The  channel  was  excavated  .for  a 
width  of  250  feet  to  a  depth  of  22  feet  at  mean  low  tide.  This  channel 
partially  filled  up  again.  It  is  not  intended  to  continue  operations  at 
this  point  until  the  jetty  at  the  entrance  has  been  extended  seaward 
sufficiently  to  control  the  movement  of  sand  on  Zuninga  shoal. 

No  work  has  been  done  towards  the  construction  of  the  jetty.  Pro- 
ceedings were  instituted  last  October  in  the  United  States  circuit 
court  for  the  southern  district  of  California,  to  condemn  a  strip  of 
18.85  acres  on  Goronado  North  Island,  needed  for  jetty  purposes.  The 
case  came  to  trial  in  June,  and  an  award  of  $13,942.46  was  made  by 
the  jury  for  the  land  in  question.  Upon  possession  of  the  land  being 
obtained  by  the  United  States,  the  work  will  be  commenced. 

The  total  amount  appropriated  for  the  improvement  of  San  Diego 
Harbor  since  1875  is  $192,500. 

The  total  amount  expended  is  $91,740.19,  of  which  $82,085.37  wac| 
ppon  the  construction  and  repair  of  levee  across  Saii  Diego  Biver, 
5Wsra92 2^ 


Digitized  by  VjOOQIC 


370    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

July  1,  1891,  balance  unexpended... $58,612.16 

June  30^  1892,  amount  expended  daring  fiscal  year 7,752.35 

Julyl,  1892,  balance  unexpended 50,759.81 

Amount  appropriated  by  act  approved  July  l3, 1892 50,  OOO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 100, 759. 81 

i  Amount  (estimated)  required  for  completion  of  existing  project 284,  OOO.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  5.) 

EXAMINATION,  BY  BOARD  OF  ENOINEEBS,  FOR  DEEP-WATER  HARBOB 
ON  THE  PACIFIC  COAST  BETWEEN  POINTS  DUMB  AND  CAPISTRAJNO, 
CALIFORNIA,  MADE  IN  COMPLIANCE  WITH  PROVISIONS  OF  RIYSH 
AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

In  compliance  with  the  provisions  of  the  act  a  Board  of  Engineeps, 
consisting  of  Col.  G.  H.  Mendell  and  Lieut.  Cols.  G.  L.  Gillespie  and 
W.  H.  H.  Benyaurd,  Corps  of  Engineers,  was  constituted  to  examine 
the  Pacific  coast  between  Points  Dume  and  Capistrano  with  a  View  to 
determining  the  best  location  for  a  deep-water  harbor,  and  to  report  a 
project  and  estimate  of  cost  for  the  same.  The  report  of  the  Board  was 
submitted  under  date  of  December  8, 1891,  and  was  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  Ko.  39,  Fifty-second  Congress, 
first  session. 

The  Board,  after  full  examination,  concludes  that  the  selection  of  a 
site  for  a  deep-water  harbor  within  the  limits  designated  by  the  act  is 
restrictjcd  to  the  harbors  in  Santa  Monica  Bay  and  San  Pedro  Bay, 
and  is  of  the  opinion  that  San  Pedro  is  the  better  of  these,  and  submits 
alternative  estimates  of  the  cost  of  the  necessary  breakwaters  as  follows : 

If  coDstruoted  of  rabble  and  concrete $4^694,494 

If  constracted  entirely  of  rabble 4,137,591 

After  a  carefdl  consideration  of  the  facts  in  the  case  as  presented 
by  the  Board,  its  views  as  to  the  location  and  general  estimates  of  con- 
struction are  concurred  in  by  me.  The  difference  in  cost  of  the  two 
breakwaters,  for  the  same  arcs  of  protection,  is  over  $700,000  in  favor  of 
San  Pedro,  and  when  the  other  advantages  of  San  Pedro,  as  detailed 
by  the  Board,  are  taken  into  consideration,  it  would  seem  tiiat  its  selec- 
tion has  been  properly  made. 

(See  Appendix  E  E  6.) 

DfPROVEMENT  OP  SAN  JOAQUIN,  MOKELUMNE,  SACBAMENTO,  AND 
FEATHEB  BIVEBS,  PETALUMA  OBEEE,  AND  HUMBOLDT  HABBOB 
AND  BAY,  CALIPOBNIA, 

Officer  in  charge,  Maj.  W.  H.  Heuer,  Corps  of  Engineers;  Division 
Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  San  Joaquin  River ^  California, — ^At  the  time  of  the  adoption  of  the 
project  for  this  work,  1877,  the  low-water  channel  of  the  river  to  Stock- 
ton was  only  6  feet  deep,  and  the  upper  river  was  navigable  for  only 
six  or  seven  months  in  the  year  for  boats  drawing  2  feet  of  water  or 
less. 

The  original  project  contemplated  a  channel  of  9  feetdepthto  Stockton, 
secured  by  dredging  the  shoal  places  and  making  cut-offs  to  stiwighten 
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the  river  between  its  moath  and  that  city,  and  removal  of  snags,  scrap- 
ing bars,  and  building  small  wing  dams  in  the  upper  river  to  improve 
its  depth  and  prolong  the  boating  season.  This  is  the  project  of  to-day, 
with  the  addition  of  the  closure  of  several  crevasses  and  sloughs  which 
take  water  fr()m  the  river  and  impair  the  scouring  eftect  of  its  flood 
stages. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had  been 
spent  on  this  work  $19o,853.61,  mostly  in  dredging  in  Stockton  Slough 
and  the  river  proper,  the  making  of  three  cut-offs  below  Stockton,  and 
doing  a  little  work  in  the  upper  river  as  proposed.  This  work  had 
made  navigation  to  Stockton  practicable  during  the  entire  year  for 
boats  drawing  9  feet  of  water,  but  has  not  lengthened  the  boating  sea- 
son above  Stockton  Slough  for  boats  of  3  feet  draft,  for  the  reason  that 
little  or  no  work  has  been  done  above  Stockton. 

During  the  present  fiscal  year  the  work  consisted  of  dredging  in 
Stockton  Slough  and  the  river  in  its  near  vicinity,  to  maintain  the 
channels  already  secured,  in  building  a  dam  to  ])artial]y  close  Lairds 
Slough,  rebuilding  the  dam  at  Paradise  Cut,  and  making  a  cut-off  at 
Head  Reach;  this  latter,  on  account  of  insufficient  funds,  was  only  made 
one-half  the  width  and  less  depth  than  originally  intended^  it  will  be 
increased  both  as  to  width  and  depth  when  more  money  is  available. 
The  cost  of  the  above  was  $62,031.60. 

The  results  have  been  the  maintaining  of  the  9-foot  channel  to  Stock- 
ton, work  on  which  is  needed  annually,  as  the  channels  are  not  self- 
maintaining.  Lairds  Slough,  near  the  village  of  Grayson,  is  a  crevasse 
through  which  about  76  per  cent  of  the  water  in  the  river  flowed,  and 
consequently  lessened  to  that  extent  the  flow  below,  thereby  decreasing 
the  depth.  It  was  closed  by  a  dam  310  feet  long,  16  feet  (average)  high, 
10  feet  wide  at  crest,  and  60  feet  wide  at  base.  Its  eftect  was  to  con- 
fine the  water  to  the  main  stream  and  increase  the  depth  to  Grayson. 

At  Paradise  Cut  a  crevasse  has  existed  tor  many  years,  and,  with 
similar  results  as  at  Lairds  Slough,  has  decreased  the  depths  below. 
During  this  year  it  was  partially  closed  by  a  dam,  measuiing  at  its 
crest  220  feet  long,  built  up  to  8  feet  above  low  water — built  to  replace 
one  carried  away  during  1889.  The  result  as  to  keeping  the  river  within 
its  banks  hn^  been  all  that  was  hoped  for. 

The  cut-off  at  Head  Beach,  9  feet  de^p  by  150  feet  wide  at  the  sur- 
face, was  made  to  remove  a  much  comi)lained  of  impediment,  as  the 
Stockton  boats  always  encountered  in  this  bend  a  head  wind,  and  the 
cut  also  lessened  the  distance  considerably.  The  funds  available  suf 
ficed  only  to  excavate  the  channel  to  half  the  desired  width,  but  the 
eftect  of  the  new  channel  is  a  marked  improvement  in  the  time  made 
by  the  boats  engaged  in  navigation  on  the  river.  The  cost  of  this  cut- 
off was  $27,239.41. 

The  following  is  a  list,  in  the  order  of  imix)rtance,  of  the  works  needed 
for  improvement  of  this  river,  together  with  the  estimated  cost  of  the 
several  items: 

Dredging  to  maintain  9  feet  depth  to  Stockton $25, 000 

Raising  dam  at  Paradise  Cut 2, 000 

Making  cut-off  at  Twenty-one  Mile  Slongh 65, 000 

Making  double  cut-off  below  mouth  of  Stockton  Slough 20, 000 

Increasing  width  and  depth  of  cut  at  Head  Keach 37,  750 

Survey  ot  upper  river  to  Firebaugh's  Ferry 5, 000' 

Snaggiug  and  building  wing  dams 10, 000 

Total.... 164,760 
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July  1, 1891 ,  balance  unexpended $63, 002. 53 

June  dO,  1892,  amount  ezpend'ed  duiing  fiscal  year 62^  033. 08 

July  1, 1892,  balance  unexpended 969. 46 

Amount  appropriated  by  act  approved  July  13,  1892 •> 65, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 65,  ^69. 45 

(See  Appendix  SSI.) 

Z  Mokelumme  River^  California. — Before  improvement  the  naviga- 
tion of  the  river  was  difficult  and  dangerous  on  account  of  numerous 
snags  and  overhanging  trees,  and  in  1884  a  project  for  its  improvement 
was  made,  the  object  being  the  removal  of  the  obstructing  snags  and 
trees.  Both  forks  of  the  river  were  cleaned  out  in  1884, 1885, 1886, 
1887,  and  1888,  rendering  navigation  to  Benson  Ferry,  the  head  of 
navigation,  easy  and  safe.  This  completed  the  project  as  adopted,  the 
cost  being  $12^457.62.    No  work  was  done  during  the  last  fiscal  year. 

For  further  improvement  of  this  river  it  will  be  necessary  to  again 
remove  the  snags  and  overhanging  trees,  to  close  a  private  ditch  emp- 
tying into  the  river  near  New  Hope,  nnd  to  remove  a  shoal  formed  there ; 
also,  to  remove  a  point  of  land  near  New  Hope,  to  facilitate  landing 
there,  and  straighten  the  entrance  into  the  north  fork  &om  the  main 
river.  The  estimated  cost  of  these  works  is  $9,100,  which  amount  could 
be  advantageously  expended  in  one  fiscal  year. 

The  commerce  on  this  river  is  carried  by  one  steamer  of  395  tons, 
making  three  round  trips  a  week.  Bates  of  transportation  are  $1  less 
per  ton  than  by  railway;  the  improvement  has,  therefore,  been  a  benefit 
to  shippers  at  least  to  that  extent. 

July  1,1891,  balance  unexpended $542.38 

July  1, 1892,  balance  unexpended 542.38 

Amount  appropriated  by  act  approved  July  13, 1892 2, 600. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 042. 38 

C  Amount  (estimated)  required  for  completion  of  existing  project 6, 600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  2.) 

3.  Sacramento  and  Feather  rivers^  California, — Before  improvement 
navigation  in  these  rivers  was  dangerous  and  difficult  on  account  of 
numerous  snags,  shallow  bars,  and  rapids.  In  1874  a  project  was 
adopted  having  for  its  object  the  temporary  impix)vement  of  the  low- 
water  channels  by  removal  of  snags,  building  of  wing  dams  to  concen- 
trate the  current,  and  the  scraping  of  bars.  Work  under  this  project 
has  been  carried  on  every  season,  and,  together  with  the  closure  of 
several  breaks  in  the  banks  of  both  rivers  which  threatened  to  divert 
the  streams  from  theii*  channels,  cost,  up  to  June  30, 1891,  $468,834.55. 
The  results  of  the  work  were  to  secure  and  maintain  on  the  Sacramento 
a  good  low-water  channel  from  Mcintosh  Landing  down  to  Butte  City 
for  boats  drawing  2  J  feet,  from  that  point  to  Sacramento  4  feet  of  water, 
and  below  Sacramento  a  low- water  channel  with  a  least  depth  of  5  feet 
has  been  secured.  On  the  Feather  is  Marysville,  the  head  of  naviga- 
tion, and  from  that  point  down  there  is  now  a  channel  for  barges  draw- 
ing 2  feet  of  water.  As  work  is  required  annually  to  maintain  these 
conditions  the  operations  during  the  fiscal  year  were  directed  to  that 
end;  from  July  1  to  September  11, 1891,  the  snag  boat  worked  in  the 
upper  Sacramento  River,  where  she  removed  974  snags  and  built  6  wing 
dams,  aggregating  536  feet  in  length.    As  the  water  was  then  at  its 
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\  low  stage  it  was  impossible  to  take  the  snag  boat  into  the  Feather 

i  River;  the  channel  there,  however,  has  been  maintained. 

In  tTnne,  1892,  the  snag  boat  was  again  put  in  oommission  and  at  the 

(  end  of  the  fiscal  year  was  at  work  in  the  npi)er  Sacramento.    There 

was  spent  during  the  year  $12,846.44. 

1  These  improvements  have  been  of  great  benefit  to  a  large  and  con- 

stantly increasing  commerce,  especially  on  the  Sacramento  Eiver,  which 
is  the  natural  outlet  for  the  products  of  the  great  Sacramento  Valley. 
It  has  resulted  in  greatly  reducing  the  freight  charges  and  insurance 
rates. 

The  report  of  the  Board  of  Engineers  appointed  to  examine  these 
rivers  is  printed  in  House  Ex.  Doc.  No.  246,  Fifty-first  Congress,  second 
session^  and  in  Annual  Eeport,  Chief  of  Engineers,  1891,  page  2990. 

July  1,  l691,  balance  nnexpended $26^165.45 

June  30, 1892,  amount  expended  daring  fiscal  year 12, 846. 44 

Jnly  1, 1892,  balance  unexpended 13,319.01 

July  1, 1892,  outstanding  liabilities 350.00 

Julyl,  1892,  balance  available 12,969.01 

Amount  appropriated  by  act  approved  July  13, 1892 160, 000. 00 

'  Amount  availably  for  fiscal  year  ending  June  80, 1893 162, 969. 01 

(See  Appendix  S  S  3.) 

4.  Petaluma  CreeJcj  California. — ^Before  improvement  this  channel 
was  very  crooked  and  in  places  bai^e  at  low  water.  The  project  adopted 
in  1880  contemplated  securing  a  channel  50  feet  wide  and  3  feet  deep 
at  low  water,  by  dredging.  Up  to  Jane  30, 1891,  $30,046.59  had  been 
expended  on  dredging  in  1880. 1881, 1882, 1883,  and  1884,  when  a  chan- 
nel as  projected  was  secured  and  several  cut-offs  made.  This  channel 
refilled  and  was  again  redredged  in  1888.  Having  again  refilled  from 
drainage,  in  1891  a  contract  was  made  for  dredging,  under  which  work 
was  commenced  in  August  and  completed  in  December.  The  result 
was  a  completed  channel  6,800  feet  long,  40  to  50  feet  wide  j  of  this 
4,200  feet  was  excavated  to  a  depth  of  3  feet  below  the  lowest  low 
water,  while  the  balance,  2,600  feet,  was  dug  to  28  to  30  inches  below 
the  same  plane.  The  funds  available  were  insuflScient  to  complete  the 
entire  length  to  the  greatest  depth.  In  doing  the  work  37,025  cubic 
yards  of  material  was  removed  from  the  channel  at  a  cost  of  $5,846.30. 

This  channel  extends  from  the  railroad  bridge  to  the  town  of  Peta- 
luma, and  since  its  completion  there  has  been  no  detention  of  boats  on 
account  of  lack  of  water. 

Experience  has  shown  that  this  channel  is  not  self-maintaining  and 
will  require  occasional  redredging. 

July  1, 1891.  balance  unexpended $5, 953. 41 

June  30, 1892,  amount  exx>ended  during  fiscal  year 5, 846. 36 

July  1, 1892,  balance  unexpended 107.05 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 107. 05 

(See  Appendix  S  S  4.) 

5.  Humboldt  Harbor  a/nd  Bay,  California. — ^Prior  to  commencement  of 
work  the  channels  in  Humboldt  Bay  were  shallow  and  vesselshad  much 
difficulty  in  getting  to  the  wharves  in  Eureka,  Areata,  and  Hookton. 
There  was  also  a  bar  in  front  of  the  entrance  over  which  the  channel 
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coDstantly  shifted  in  position  and  varied  as  to  deptb,  making  the  ap- 
proach to  the  harbor  both  difficult  and  dangerous. 

To  remedy  these  conditions  a  project  was  adopted  in  1881,  to  secure 
by  dredging,  a  channel  13  feet  deep  and  200  feet  wide  to  the  head  of 
Eureka  wharves,  and  one  of  10  feet  deep  and  100  feet  wide  to  Areata  and 
Hoofcton.  In  1882  a  project  was  approved  for  a  submerged  jetty  start- 
ing from  the  south  spit  and  extending  seaward  6,000  feet,  for  the  pur- 
pose of  concentrating  the  tidal  flow  and  thereby  keeping  the  bar  chan- 
nel in  position.  This  project  was  modified  in  1891  to  the  construction 
of  two  jetties  starting  from  the  north  and  south  spits,  extending  out  to 
the  18foot  curve  and  raised  to  high-water  level  at  an  estima^d  cost 
of  $1,957,615,  in  addition  to  $100^000  for  beach  revetment. 

There  was  expended  up  to  June  30, 1891,  on  dredging,  $96,061.55,  and 
on  training  wall,  mostly  on  the  south  spit,  $141,913.  The  dredging  was 
linished  in  1884,  when  the  channels  above  mentioned  were  obtained  and 
that  part  of  the  project  completed.  These  channels  have  since  slightly 
refilled,  but  not  enough  to  form  a  serious  impediment  to  navigation. 
Work  on  the  south  jetty  was  commenced  in  1889  under  a  contract  en- 
tered into  the  previous  year,  and  was  continued  under  a  second  contract 
made  with  Simpson  and  Brown  in  February,  1891.  Up  to  June  30, 1891, 
the  south  jetty  had  been  built  out  to  about  3,000  feet  from  shore  and 
partly  raised  to  high- water  level.  On  the  north  spit  preparations  were 
completed  for  the  construction  of  a  jetty  and  shore-protection  work, 
which  it  was  found  necessary  to  commence  without  delay  owing  to  the 
erosion  taking  place  and  consequent  widening  of  the  entrance  from 
4,200  to  5,600  feet,  entailing  loss  of  velocity  in  the  tidal  flow  and  the 
formation  of  a  shoal  just  within  the  entrance. 

From  July  1, 1891,  work  was  continued  on  both  the  north  and  south 
spits  until  October  31, 1891,  when  the  existing  contract  was  completed. 
On  the  north  spit  300  linear  feet  of  shore  protection  was  built  near  the 
root  of  the  jetty,  and  the  jetty  itself  built  out  1480.5  feet  in  a  southerly 
direction.  At  the  south  spit  the  jetty  was  extended  some  600  feet, 
making  in  all  3,699.2  feet.  Of  this  3,200  feet  was  raised  to  high- water 
level,  the  remainder,  on  the  outer  end,  sloping  from  that  level  to  7  feet 
below  low  water.  The  cost  of  the  work  on  both  spits  for  the  year  was 
$163,823.95. 

As  the  south  jetty  has  only  been  extended  to  about  one-half  the 
length  designed  and  the  north  only  just  commenced,  it  is  hardly  to  be 
expected  that  very  material  benefits  to  the  channel  over  the  bar  w6uld 
be  produced,  yet,  as  an  indication  in  that  direction,  it  has'  been  noted 
that  a  reasonably  fixed  channel,  varying  from  18  to  20  feet  deep,  has 
been  maintained  during  the  past  year,  a  condition  hitherto  unknown. 

The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1892,  was  $156,412.68. 

July  1,  1891,  balance  unexpended $184, 525. 45 

June  30,  1892,  amount  expended  during  fiscal  year 156, 412. 68 

July  1,  1892,  balance  unexpended ,    28,112.77 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 178, 112. 77 

Amount  (estimated)  required  for  completion  of  existing  project 1, 565, 115. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 522,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  5.) 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS    IN  OREGON  AND 

WASHINGTON. 

Officer  in  charge,  Gapt.  Thomas  W.  Symons,  Corps  of  Engineers,  hav- 
ing tmder  his  immediate  orders  Lieut.  Graham  D.  Fitch,  Corps  of  Engi- 
neers, the  entire  year,  and  Lieut.  Francis  R.  Shunk,  Corps  of  JBngineers, 
since  March  29, 1892;  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of 
Engineers. 

1,  CoquiUe  River ^  Oregon. — At  the  time  that  the  work  of  improvement 
was  begun  the  entrance  to  the  CoquiUe  Eiver  was  considered  very 
dangerous.  It  was  by  a  long,  tortuous,  and  narrow  channel,  skirting 
the  south  headland,  studded  with  rocks  from  beyond  the  bar  to  a  distance 
of  one-half  mile  inside.  The  depth  at  low  water  was  only  about  three 
feet,  and  the  channel  was  constantly  shifting.  The  channel  sometimes, 
at  long  intervals,  would  break  through  the  north  spit  and  run  directly 
out  to  sea  just  south  of  Backliffe  Bock,  but  never  remained  long  in  this 
I)osition.  At  such  times  the  entrance  was  comparatively  safe  and  the 
channel  wd>8  at  its  best.    The  mean  rise  of  the  tide  was  4.1  feet. 

The  first  plan  of  improvement  was  to  construct  two  parallel  high-tide 
stone  jetties,  800  feet  apart,  running  out  to  sea  a  sufficient  distance  to 
open  and  maintain  a  channel  over  the  bar  with  a  least  depth  of  8  feet  at 
low  water;  the  north  jetty  starting  from  Eackliffe  Eock  ^nd  the  south 
jetty  from  a  x>oint  on  the  left  bank  inside  the  entrance. 

The  cost  of  this  improvement  was  estimated  in  1878  at  $164,200. 

The  law  of  August  11, 1888,  authorized  in  addition,  $5,000  to  be  ex- 
pended in  snagging  between  CoquiUe  City  and  Myrtle  Point,  and  for 
this  same  purpose  the  law  of  September  19, 1800,  authorized  an  amount 
not  to  exceed  $3,000. 

Under  date  of  May  8, 1891,  the  plan  of  improvement  was  modified  to 
provide  for  an  entrance  width  of  600  feet  instead  of  800  feet. 

The  estimated  cost  of  completing  the  work  in  accordance  with  the 
modified  project  is  $180,000. 

Up  to  June  30, 1891,  $77,012.61  had  been  expended  on  the  works  at 
the  river  mouth,  and  $6,883.90  for  snagging;  a  total  of  $83,896.61. 

The  following  results  were  obtained:  For  considerable  periods  the 
entrance  woidd  be  straight,  and  8  to  10  feet  deep  at  low  water;  at 
other  times  winds  and  currents  would  heap  the  sand  into  the  channel, 
causing  it  to  shoal  and  spread  out,  or  break  away  to  the  northward 
and  form  a  new  entrance,  shallow  and  ill  directed. 

It  was  thought  that  these  evils  would  be  largely  prevented  by  com- 
pleting the  north  jetty;  and  it  was  decided  to  use  the  present  appro- 
priation for  that  purpose.  The  river  had  been  thoroughly  cleared  of 
snaes,  with  very  great  benefit  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $18,403.47. 

The  north  jetty  was  extended  137  feet,  making  a  total  length  of  510 
feet. 

The  results  obtained  are  not  very  different  from  those  of  last  year. 
The  work  upon  the  north  jetty  has  helped  to  concentrate  the  currents 
upon  the  bar,  and  at  times  the  channel  has  been  8  to  10  feet  deep  at 
low  water.  Ocean  swells,  however,  soon  occur,  spread  out  the  sands, 
and  reduce  the  depth  to  4  to  7  feet. 

The  appropriations,  made  in  seven  acts,  amount  to  $130,000. 
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Jaly  1, 1891,  balance  unexpended $21, 103. 49 

June30,18£K2,amonnt  expended  daring" fiscal  year 18,403.47 

July  1, 1892,  balance  unexpended 2,700.02 

July  1, 1892,  outstanding  flabUlties 110.00 

July  1,1892, balance  available 2,69a 02 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 4...    21, 590. 02 

(  Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 

<  Submittcyd  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  TTl.) 

2.  Entrance  and  harbor  at  Coos  Bay^  Oregon. — The  obstmctions  which- 
existed  at  the  entrance  to  this  harbor  before  the  works  of  improvement 
were  begun  consisted,  first,  of  the  outer  bar  which  is  of  sand  and  is 
shifting  in  character;  and  secondly,  of  the  inner  shoals  formed  by  the 
sands  which  accumidate  in  the  spring,  summer,  and  autumn,  while  the 
northwest  winds  prevail. 

Under  the  action  of  these  winds  the  spit  on  the  north  side  advanced 
towards  the  south,  contracting  the  navigable  passage  under  Coos  Head 
to  a  very  small  width,  and  usually  making  the  outer  channel  follow  the 
west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 

The  channel  had  at  times  broken  through  the  north  spit  on  a  line 
whose  general  direction  is  from  Fossil  Point  to  a  point  just  north  of 
Coos  Head.  It  was  then  direct,  the  depth  greatest,  and  vessels  could 
pass  without  trouble. 

The  mean  rise  of  the  tide  was  5.6  feet. 

The  project  for  the  improvement  adopted  in  1879  was  to  construct 
such  a  jetty  of  wood  and  stone  as  might  be  found  best,  from  a  point 
250  yards  below  the  northern  extremity  of  Fossil  Point,  on  a  line  to- 
wards the  east  end  of  Coos  Head,  this  line  curving  so  as  to  be  directed 
at  its  outer  end  a  little  north  of  the  Head.  The  estimated  cost  of  this 
jetty  was  $600,000. 

Its  object  was  to  prevent  accretion  on  the  south  end  of  the  north 
spit,  and  to  open  and  maintain  a  deeper  and  more  direct  channel  across 
the  bar.  The  present  project  is  to  build  two  high- tide  jetties  of  stone, 
one  from  Coos  Head  and  one  from  the  south  end  of  the  north  spit,  ex- 
tending out  towards  the  bar,  and  leaving  an  entrance  width  of  about 
1,500  feet.  The  project  further  contemplates  the  protection  and  hold- 
ing of  the  sands  on  the  north  spit  by  plantations,  to  prevent  their  blow- 
ing over  into  the  harbor. 

The  estimated  cost  of  these  works  is  $2,466,412.20. 

The  total  amount  expended  up  to  June  30, 1891,  was  $269,840.48; 
$210,317.74  on  the  old  project,  and  $59,502.74  on  the  new. 

The  Fossil  Point  Jetty  had  been  built  to  a  total  length  of  1,761  feet, 
but  a  considerable  x>ortion  of  this  waa  simply  a  layer  of  heavy  stone  to 
prevent  scour. 

The  results  thus  far  had  been  to  keep  the  channel  over  the  bar  firom 
changing  its  position  as  much  as  formerly,  and  to  commence  the  erosioa 
of  the  north  spit.  This  gave  a  better  direction  to  the  ebb  and  flood 
currents,  and  the  troublesome  cross  currents  inside  the  bay  had  practi- 
cally disappeared.  Storms  repeatedly  choked  the  bar  channel  with, 
sand,  and  a  swash  channel  broke  through  the  spit,  reducing  the  good 
effects  of  erosion.    The  existing  works  had  not  increased  the  bar  depths. 
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The  bar  channel  sometimes  had  a  good  depth  of  12  to  15  feet  at  low 
water,  sometimes  shoaled  to  the  same  depth  at  high  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $62,161.43. 

The  new  north  jetty  has  been  built  to  a  total  length  of  4,800  feet, 
including  the  approach.  Of  this  length  1,808  is  beyond  low-water 
mark. 

There  has  been  a  marked  improvement  in  the  entrance  to  the  bay. 
A  survey  made  in  March,  1892,  shows  the  bar  2,000  feet  inside  its  posi- 
tion in  August,  1891,  and  a  channel  over  the  bar  18  feet  deep  at  low 
water.  TMs  channel  has  been  maintained  for  about  8  months  in  its 
present  position,  which  is  a  little  north  of  its  position  of  last  summer. 

The  total  appropriation,  made  in  eight  acts,  is  $548,750. 

July  1, 1891,  balance  nnexpen  ded $68, 909. 52 

Amounts  expended  by  Treasnry  Department •  $285. 26 

Jane  30, 1892,  amount  expended  during  fiscal  year 61, 870. 17 

62,161.43 

July  1, 1892,  balance  unexpended 6, 748. 09 

July  1, 1892,  outstanding  liabilities %0.00 

July  1, 1892,  balance  available 5,798.09 

Amount  appropriated  by  act  approved  July  13,  1892 210, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1893 215, 798. 09 

C  Amount  (estimated)  required  for  completion  of  existing  project 2, 131, 412. 20 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acte  of  1866  and  1867. 

(See  Appendix  T  T  2.) 

3.  Umpqua  Biver^  Oregon. — Just  below  Scottsburg,  the  head  of  navi- 
gation on  the  Umpqua  River,  the  channel  was  obstructed  by  five  sand- 
stone bars  or  ledges,  12  feet  to  15  feet  wide,  and  1  foot  to  2  feet  below 
low  tide  at  a  low-river  stage.  They  were  separated  by  pools  about  150 
feet  wide  and  5  to  10  inches  deep. 

The  Secretary  of  War  having  authorized  the  expenditure  of  the  bal- 
ance of  the  appropriation  of  March  3, 1871,  viz,  $4,685.89,  in  improving 
the  river  below  Scottsburg,  a  project  was  submitted  and  approved  in 
1885  for  making  a  channel  50  feet  wide  and  3  feet  deep  by  drilling  and 
blasting  the  rock  and  removing  the  broken  pieces. 

In  September,  1889,  a  survey  of  the  river  was  made  and  a  new  pro- 
ject submitted,  which  was  approved  October,  1890.  This  project  pro- 
vides for  the  removal  of  bowlders  and  ledges  in  the  wharf  basin  at 
Scottsburg  and  below  the  basin,  with  a  view  of  opening  a  channel  way 
50  feet  wide  and  4  feet  deep  at  low  water  at  an  estimated  cost  of  $9,000. 

The  amount  expended  up  to  June  30, 1891,  was  $6,992.42. 

The  resAlt  obtained  was  a  navigable  channel  50  feet  wide  and  2  feet 
deep  at  low  water,  extending  nearly  through  the  reefs  below  Scotts- 
burg, where  formerly  there  was  only  a  depth  of  1  foot  or  less. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $7,252.74. 

The  project  was  nearly  completed.  Before  its  entire  completion,  how- 
ever, the  river  rose  and  became  muddy.  There  are  in  consequence  some 
XK>int8  of  rock  which'will  have  to  be  removed  before  the  project  can  be 
considered  as  fully  completed. 

The  present  appropriation  is  deemed  sufficient  for  the  completion  of 
the  existing  project. 

The  appropriations,  made  in  three  acts,  amount  to  $33,500. 
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July  1, 1891,  balance  unexpended $8, 693. 47 

Amonnt  refunded  February  B,  1892 2. 55 

8,696.02 
June  30, 1892,  amount  expended  during  fiscal  year 7, 252. 74 

July  1,  1892,  balance  unexpended , 1,443.28 

(See  Appendix  T  T  3.) 

4.  Mouth  of  Siiislatc  River,  Oregon. — ^The  Siuslaw  Kiver  enters  the 
ocean  in  the  midst  of  a  vast  shifting  sandy  beach,  without  any  head- 
land or  fixed  point  to  determine  or  aid  in  determining  the  location  of  the 
entrance  channel.  The  unconflned  channel  has  a  range  of  about  one 
mile  over  which  it  wanders.  The  depth  on  the  bar  varies  from  5  to  12 
feet  at  low  water,  and  the  bar  channel  is  very  variable  in  position  and 
direction. 

The*  plan  of  improvement  is  to  confine  the  outgoing  and  incoming 
waters  between  high-tide  brush  and  stone  jetties,  so  located  as  to  direct 
the  currents  upon  the  bar  in  a  direction  practically  perpendicular  to 
the  coast.  The  north  jetty  will  be  4,500  feet  long;  the  south  jetty  3,200 
feet,  and  they  are  to  converge  to  an  entrance  600  feet  wide  at  the  crest 
of  the  bar. 

The  amount  expended  to  June  30, 1891,  was  $601.96. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $29,816.90. 

The  work  has  been  entirely  of  a  preliminary  character. 

The  appropriation,  act  of  September  19, 1890,  is  $50,000. 

July  1,  1891,  balance  unexpended $49, 398. 04 

June  30,  1892,  amount  expended  during  fiscal  year 29, 816. 90 

July  1, 1892,  balance  unexpended 19, 581. 14 

July  1,1892,  outstanding  liabilities 2,300.00 

July  1,  1892,  balance  available 17,281.14 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  Juue  30,  1893 37, 281. 14 

(  Amount  (estimated)  required  for  completion  of  existing  project 630, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  4.) 

5.  Harbor  at  Yaquina  Bay,  Oregon. — The  usual  low- water  depths  over 
the  bar  at  Yaquina  Bay  before  improvement  were  from  7  to  8  feet. 
Three  distinct  channels  existed,  constantly  changing  in  position  and 
depth.  The  south  channel  was  the  oue  mostly  used,  though  rendered 
dangerous  by  rocks.  The  middle  channel  being  usually  the  shoalest, 
was  little  used,  though  free  from  rocks;  while  the  north  channel,  long, 
tortuous,  and  studded  with  rocks,  was  considered  unhavigable. 

The  mean  rise  of  tide  was  7.1  feet. 

The  project  adopted  in  1881  was  to  construct  a  dike  or  jetty  on  the 
south  side,  to  cause  the  south  channel  to  shoal  up,  with  a  view  to  ob- 
taining in  the  middle  channel  a  least  high-water  depth  of  17  feet.  As 
originally  projected,  the  dike  was  to  start  from  near  low- water  line,  and, 
rising  2  feet  above  mean  low  water,  was  to  run  out  to  sea  a  distance  of 
2,500  feet. 

The  stone  for  the  jetty  was  to  be  deposited  from  barges,  and  cribs 
were  to  be  used,  if  practicable.  Both  were  found  impossible,  owing  to 
roughness  of  the  water,  and  accordingly  the  jetty  had  to  be  built  from 
the  shore  end,  by  means  of  a  tramway  begun  at  high  tide  instead  of 
low-tide  level,  making  the  projected  length  3,700  feet.     Cooale 
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In  1884  the  jetty  was  extended  shoreward  a  distance  of  316  feet  to 
close  a  gap  washed  out  by  the  sea;  this  increased  the  total  projected 
length  to  about  4,000  feet. 

The  present  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to  full 
high  water  without  extending  it  further  seaward,  making  its  total  length 
3^748  feet,  and  to  build  a  mid- tide  jetty  about  2,300  feet  long  on  the  north 
side  of  the  entrance,  extending  from  the  north  head  along  and  behind 
the  reef  to  a  point  opposite  the  end  of  the  south  jetty  and  about  1,000 
feet  from  it. 

The  amount  expended  to  June  30, 1891,  was  $451,239.57. 

The  south  jetty  had  been  built  to  ftill  high  water  and  to  its  full  length 
of  3,748  feet.  About  1,400  feet  of  the  north  jetty  had  been  built  at  least 
as  high  as  mean  low  water. 

As  a  result  the  bar  depth  had  increased  to  about  11  feet  at  mean  low 
water,  and  the  tendency  of  the  channel  to  run  straight  out  to  sea  had 
been  materially  increased. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $84,108.69. 

The  north  jetty  has  been  extended  to  a  total  length  of  about  2,100 
feet,  of  which  405  feet  is  in  an  incomplete  condition.  A  large  portion 
of  the  south  jetty  has  been  raised  to  full  high-tide  level. 

The  results  have  been  highly  satisfactory.  The  channel  has  been 
continuously  straight,  and  recent  soundings  indicate  a  least  depth  over 
the  bar  of  16  to  18  feet. 

The  appropriations,  made  in  eight  acts,  amount  to  $635,000. 

July  1,1891,  balance  unexpended... ! $98,760.43 

Amount  refunded  March  17, 1892 *. .25 

98,760.68 

Amount  expended  by  Treasury  Department $195. 37 

Jane  30, 1892,  amount  expended  during  fiscal  year 83, 913. 32 

84,108.69 

July  1, 1892,  balance  unexpended 14, 651. 99 

July  1,  1892,  outstanding  liabilities 4,100.00 

July  1,  1892,  balance  available 10,651.99 

Amount  appropriated  by  act  approved  July  13, 1892 85, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9^,  551. 99 

i  Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

<  Submitted  in  compHance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  5.) 

6.  Tillamook  Bay  and  Bar^  Oregon. — ^The  channel  ever  the  bar  is  di- 
rect and  shifts  but  little,  so  that  the  bar  is  considered  one  of  the  safest 
on  the  Oregon  coast.  A  fair  depth  of  water  is  maintained  throughout 
the  year,  so  that  vessels  drawing  13  feet  can  usually  enter. 

The  bay  at  low  tide  consists  of  three  channels  of  fair  depth  near  the 
entrance,  but  shoaling  to  1  or  2  feet  near  the  head  of  the^bay.  Tilla- 
mook Git^,  the  principal  town  of  the  region,  is  situated  on  a  tidaJ 
slough  above  the  head  of  the  bay,  and  can  be  reached  only  by  light- 
draft  vessels  at  high  tide. 

No  general  project  for  the  improvement  of  the  bay  and  bar  has  been 
approved.  A  special  project  was  approved  for  the  expenditure  of  the 
money  appropriated  by  the  act  of  August  11, 1888.  This  provided  for 
a  survey  of  ^e  bar. and  entrance,  and  the  construction  of  longitudinal 
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and  spur  dikes,  and  shore  protection  works  to  deepen  the  water  over 
Dry  Stocking  Bar,  at  the  month  of  Hoqnarton  Slongh^  and  to  remove 
snags  and  overhanging  trees  from  Hoqnarton  Slongh. 

The  amount  expended  to  June  30, 1891,  was  $4,922.95. 

Hoqnarton  Slongh  had  been  cleared  of  snags  as  far  as  Tillamook  City. 

The  amount  expended  during  the!  fiscal  year  ending  June  30^  1892, 
was  $709.90. 

No  work  was  done  beyond  making  a  survey. 

The  appropriations,  in  three  acts,  amount  to  $20,700. 

,  July  1, 1891,  balance  unexpended ; $777. 06 

June  30,  1S92,  amount  expended  during  fiscal  year 709. 90 

July  1, 1892,  balance  unexpended 67.16 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15,067.16 

(  Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

<  Submitted  in  compliance  with  requirements  of  auctions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  6.) 

7.  Entrance  to  Nehalem  Bay^  Oregon. — ^Nehalem  Bay  at  high  water  is 
about  2  miles  long  by  IJ  miles  wide  at  the  widest  part,  and  is  connected 
with  the  ocean  by  a  narrow  channel  extending  in  a  southerly  direction 
about  3  miles.  This  channel  varies  in  width  from  1,000  to  2,000  feet  at 
high  tide;  it  is  separated  from  the  ocean  by  a  low  sandy  peninsula, 
about  2^  miles  long  and  \  mile  wida  The  entrance  channel  south  of 
this  peninsula  id  shifting,  its  northern  and  southern  limits  being  about  1 
mile  apart.  The  channel  across  the  bar  at  the  entrance  is  ordinarily  5 
to  6  feet  deep. 

The  plan  of  improvement  is  to  hold  the  channel  in  its  southern  jwsi- 
tion  by  building  two  high-tide  stone  jetties;  the  northern  starting  from 
the  above-mentioned  i)eninsula»  and  the  southern  to  start  fr^m  the 
mainland ;  these  to  converge  to  an  entrance  width  of  about  600  feet, 
and  then,  if  necessary,  to  run  parallel  for  a  sufficient  distance  to  secure 
a  bar  depth  of  8  feet  at  low  water. 

The  cost,  as  estimated  in  1891,  will  be  $712,338. 

TThere  was  no  exx)enditure  up  to  June  30, 1891. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $415.08. 

No  work  was  done  beyond  making  a  survey. 

The  appropriation,  in  one  act,  amounts  to  $10,000. 

Jnly  1,  1891,  balance  unexpended $10,000.00 

July  30,  1892,  amount  expended  during  fiscal  year 415. 08 

July  1,  1892,  balance  unexpended 9,584.92 

(See  Appendix  T  T  7.) 

8,  Upper  Columbia  and  SnaJce  riverSy  Oregon  and  Washington. — Under 
the  above  head  it  has  been  deemed  proper  to  officially  include  the  con- 
tinuous Columbia  and  Snake  rivers  from  Celilo,  at  the  head  of  the 
Dalles,  to  Lewiston. 

The  Upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  but  broken  by  many  rapids  which  render  navigation  difficult 
and  dangerous.  These  rapids  are  in  nearly  every  instance  caused  by 
rocky  bars  with  occasional  bowlders.  The  channels  before  improve- 
ment were  crooked  and  narrow,  the  ruling  depth  at  low  water  over 
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many  of  the  bars  was  2  to  3  feet,  and  some  were  practicaDy  impassable 
at  low  water. 

Previous  to  1877,  $20,000  had  been  appFopriated  for  the  work  of  im- 
provement, and  had  been  expended  in  surveys  and  rock  removal  at  the 
principal  rapids. 

In  1877  a  project  was  approved  which  provided  for  the  removal  of 
bowlders  and  reefs,  and  for  scraping  gravel  bars  in  the  Columbia  and 
Snake  as  fax  as  Lewiston. 

The  estimated  cost  was  $132,000. 

The  amount  expended  up  to  June  30, 1891,  was  $134,442.23. 

The  general  result  of  all  work  done  and  of  natural  forces  had  been 
to  lower  the  bed  of  the  river  about  1^  feet,  but  the  surface  was  lowered 
also^  so  that  the  navigable  depth  was  not  increased.  The  removal  of 
bowlders  and  reefs  had  been  very  beneficial  by  making  navigation  less 
dangerous. 

No  work  had  been  done  since  1889,  and  a  number  of  large  bowlders 
had  been  brought  into  the  river  by  ice  and  freshets. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $8,275.04. 

Two  hundred  and  ninety- three  cubic  yards  of  reef  and  bowlder  rock 
was  removed.  The  benefit  to  navigation  was  very  great.  Boats  can 
carry  more  than  double  their  pre\iou8  loads,  and  with  greater  safety. 

The  present  project  or  plan  of  improvement  consists  in  removal  of 
bowlders,  gravel  bars,,  and  rock  ledges,  and  putting  in  such  contraction 
works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  been  accurately  determined 
because  of  the  lack  of  continuous  and  full  surveys,^and  because  from 
the  nature  of  things  it  can  not  bej  as  many  of  the  obstructions  which  it 
is  necessary  to  remove  are  continually  recurring.  • 

The  appropriations,  made  in  fourteen  acts,  amount  to  $271,000. 

July  1, 1891,  balance  imexpendod $16,557.77 

Jnne  30, 1892,  amoBnt  expended  during  fiscal  year 8, 275. 04 

July  1,  1892,  balance  unexpended 8, 282. 73 

July  1,  1892,  outBtanding  liabilities 25.00 

July  1,  1892,  balance  available 8,257.73 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 23, 257. 73 

(See  Appendix  TT  8.) 

9.  Columbia  River  between  head  of  Rock  Island  Rapids  and  foot  of 
Priest  Rapids,  Washington. — ^The  portion  of  the  Columbia  Eiver  from 
the  head  of  Rock  Island  Rapids  to  the  foot  of  Priest  Rapids  is  about  60 
miles  in  length.  The  banks  for  the  greater  part  of  the  distance  are 
precipitous  bluflfe  from  1,000  to  3,000  feet  high.  The  neighboring  coun- 
try is  rocky  and  sterile.  The  principal  obstructions  to  navigation  are 
Rock  Island,  Cabinet,  and  Priest  rapids. 

At  Rock  Island  Rapids  the  river  has  cat  around  both  sides  of  a  large 
island  of  rock.  The  channel  is  obstructed  by  reefs,  rocks,  and  sharply 
projecting  points.  These  dam  up  the  water  to  such  an  extent  that  it 
escax)es  over  lines  of  very  steep  slope.  Above  the  head  of  the  island 
the  channel  is  nearly  choked  by  extensive  deposits  of  gravel.  The 
river  has  a  fall  of  10  feet  in  3,000  feet,  and  12^  feet  in  8,000  feet  at  a 
stage  of  about  4  feet  above  low  water. 

At  Cabinet  Rapids  a  mass  of  basaltic  rock  projects  from  the  left 
jbank  ^early  two-thirds  across  the  river,  deflecting  the  current  and 
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causing  it  to  impinge  upon  the  nearly  vertical  rocks  of  the  right  bank. 
The  channel  is  also  obstructed  by  masses  of  rock. 

The  fall  here  is  10  feet  in  about  8,000  feet. 

At  Priest  Eapids  there  are  seven  principal  rapids  in  about  10  miles. 
The  total  fall  in  this  distance  is  72  feet  at  low  water;  63^  feet  at  high 
water. 

In  all  these  rapids  the  river  runs  through  and  over  hard,  rougl^  and 
jagged  basaltic  rocks. 

The  plan  of  improvement  under  which  existing  work  has  been  car- 
ried on  consists  in  removing  rocks  at  the  three  rapids,  and  putting  in 
at  convenient  locations  iron  posts  and  ringbolts,  to  which  ascending 
boats  could  make  fast  their  lines  and  wind  themselves  up  with  steam 
capstans. 

The  estimated  cost  was  $550,000. 

In  addition  to  this,  the  survey  was  to  be  continued  from  Bock  Island 
Bapids  to  the  boundary  line. 

This  project  was  approved  October  18, 1890. 

The  amount  expended  up  to  June  30,  1891,  was  $31,291.13,  of  which 
$2,691.91  was  for  the  survey. 

The  work  so  far  done  was  at  Priest  and  Cabinet  rapids.  The  results 
were  not  marked.  The  removal  of  the  rocks  would  have  rendered  nav- 
igation safer,  had  there  been  any  navigation,  which  there  was  not. 

The  survey  had  progressed  rapidly  so  that  the  work  from  the  bound- 
ary line  to  the  mouth  of  th^  Spokane  was  nearly  finished. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $28,195.29,  of  which  $7,227.95  was  for  the  survey,  and  $20,967.34 
for  the  work  of  improvement. 

The  work  of  improvement  was  confined  to  Cabinet  and  Bock  Island 
Bapids. 

^  At  Cabinet  Bapids  a  number  of  rocks  and  points  have  been  shattered 
by  blasting.  Should  the  high  water,  as  is  expected,  carry  away  the 
debris,  these  rapids  will  be  improved  to  as  great  an  extent  in  the  way 
of  rock  removal  as  seeras  necessary. 

At  Bock  Island  Bapids  obstructions  in  the  channel  near  the  right 
bank  have  been  removed. 

At  both  localities  a  number  of  ringbolts  have  been  put  in  at  various 
I>oints. 

The  total  appropriation  by  act  of  September  19, 1890,  is  $70,000,  of 
which  $10,000,  or  as  much  thereof  as  may  be  necessary,  may  be  used 
for  the  survey  of  the  Columbia  Biver  from  the  international  boundary 
line  to  Bock  Island  Bapids. 

July  1, 1891,  balance  unexpended $38, 708. 87 

June  30, 1892,  amount  expended  during  fiscal  year 28, 195. 29 

July  1,  1892,  balance  unexpended 10, 513. 58 

July  1, 1892,  outstanding  liabilities 25. 00 

July  1, 1892,  balance  available 10,488.58 

(See  Appendix  T  T  9.) 

10.  Ohehalis  Biver,  Washington. — ^The  i)08sibly  navigable  portion  of 
the  Chehalis  Biver  from  Claquato  to  the  mouth  is  about  90  miles  long. 
This  may  well  be  considered  in  three  sections. 

First.  From  the  mouth  to  Montesano,  a  distance  of  13  miles,  there  is 
a  depth  of  18  fe^t  at  high  water.  This  i)ortion  of  the  river  can  be  trav- 
ersed by  coasting  vessels. 

Second.  From  Montesano  to  Elma,  16  miles,  there  is  in  general  suffi- 
cient water  for  light-draft  boats,  but  navigation  is  obstructed  by  logs 

Digitized  by  VjOOQIC 


BIVER  AND   HARBOR  IMPBOVEMENTa  383 

and  &Uen  tsrees,  and  in  summer  by  scarcity  of  water  on  the  bars.  This 
portion  of  the  river  is  slightly  affected  by  the  tides. 
.  Third.  Above  Elma  the  river  is  practically  blockaded  during  the 
summer  and  autumn  by  snags  and  general  lack  of  water;  it  becomes  a 
succession  of  pools  and  shoals,  the  latter  having  sometimes  only  6  inches 
to  12  inches  of  water. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  over- 
banging  trees,  jams,  drift  heaps,  shoals,  and  other  obstacles  to  navi- 
gation. 

The  amount  expended  to  June  30, 1891,  was  $10,614.60.  The  river 
between  Montesano  and  Gray  Harbor  was  put  into  good  condition  for 
navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $100.68. 

The  river  from  Montesano  to  the  bay  has  been  kept  open  and  free 
from  dangerous  snags. 

The  appropriations,  made  in  five  acts,  amount  to  $13,000. 

Jnly  L1891,  balance  tmezpended $2,385.40 

June  30, 1892,  amount  expended  dnring  fiscal  year ,. 100. 68 

July  1,1892,  balance  nnexpended 2,284.72 

(See  Appendix  T  T  10.) 

11.  Shagity  Btillaguamish^  Nooksack^  Sndhomishj  and  Snoqualmie  rivers^ 
WiuhingUm. — ^These  rivers  rise  in  the  Cascade  Eange  and  flow  to  the 
west  into  Puget  Sound  between  the  forty-eighth  and  forty-ninth  paral- 
lels of  latitude.  The  Snoqualmie  is  a  branch  of  the  Snohomish.  The 
aggregate  length  of  all  is  estimated  at  about  250  miles. 

In  ^eir  original  condition  these  rivers  had  enough  water  for  steamer 
navigation,  but  were  obstructed  by  snags,  fallen  trees,  and  log  jams. 
They  were  the  highways  of  the  country,  travel  on  land  being  almost 
imi>088ible  on  account  of  the  heavy  timber,  dense  underbrush,  and  fallen 
logs. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  logs, 
trees,  and  other  obstructions  to  navigation.  For  this  purpose  a  snag 
boat  with  fiill  outfit  has  been  provided,  which  passes  from  one  river  to 
another  as  necessity  requires. 

The  amount  expended  to  June  30, 1891,  was  $62,118.51.  Ko  perma- 
nent results  were  aimed  at  or  obtained.  Obstructions  were  removed 
as  they  occurred,  and  the  rivers  were  kept  open  for  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $5,377.07. 

As  a  result  the  rivers  were  kept  clear  and  navigation  was  gi*eatly 
benefited. 

The  appropriations,  in  seven  acts,  amount  to  $84,500. 

Jnly  1, 1891,  balance  unexpended $7,381.49 

JonedO,  18S^,  amonnt  expended  daring  fiscal  year 5,377.07 

Jnlyl,  1892,  balance  nnexpended 2,004.42 

Jnlyl,  1892,  outstanding liabiUties 200.00 

Jolyl,  1892,  balance  available 1,804.42 

Amount  appropriated  by  act  approved  July  13, 1892* 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 804. 42 

(See  Appendix  T  T  11.) 

*Thi8  appropriation  was  made  under  the  title  "improving  Puget  Sound  and  its 
tributary  waters,  W^hington,'' 
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EXAMINATIONS  AND   SURVEYS,  MADE   IN    OOMPLIANCE  WITH    PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examination  of  Olympia  HarboVy  Washing- 
ton,  from  deep  water  in  Budds  Inlet  to  Fourth  Street  Bridge^  in  the  dty 
of  Olympia,  and  separately  from  said  bridge  to  the  mouth  of  the  Des 
Chutes  Biver  at  Tumwater,  was  made  by  the  local  engineer  in  charge, 
Gapt.  Symons,  and  report  thereon  submitted,  through  Col.  G.  H.  Men- 
deU,  Corps  of  Engineers,  Division*  Engineer,  Pacific  Division.  It  is  the 
opinion  of  Capt.  Bymons  and  of  the  division  engineer,  based  upon  the 
facts  and  reasons  given,  that  Olympia  Harbor,  from  deep  water  in 
Budds  Inlet  to  Fourth  Street  Bridge,  is  worthy,  and  from  the  bridge 
to  mouth  of  Des  Chutes  Eiver  at  Tumwater  is  not  worthy  of  imprave- 
ment.  This  opinion  being  concurred  in  by  me,  no  further  survey  from 
Fourth  Street  Bridge  to  Tumwater  was  ordered,  but  Capt.  Symons  was 
charged  with  and  has  completed  -survey  of  Olympia  Harbor  from  deep 
water  in  Budds  Inlet  to  the  bridge,  and  submitted  report  thereon. 

The  proposed  improvement  of  Olympia  Harbor  below  the  Fourth 
Street  Bridge  contemplates  dredging  a  channel  from  deep  water  in 
Budds  Inlet  to  the  wharves  near  the  bridge,  12  feet  deep  at  low  water 
and  250  feet  wide  between  pile  and  brush  bulkheads  built  400  feet  apart, 
beyond  which  the  dredged  material  is  to  be  deposited,  and  the  forma- 
tion of  a  basin  at  the  upper  end  of  the  cut  near  the  bridge,  12  feet  deep 
at  low  water,  with  an  extreme  length  of  1,600  feet  and  maximum  width 
of  500  feet,  the  bulkhead  to  be  continued  around  the  sides  and  end  of 
the  basin  so  as  to  deflect  the  current  of  the  Des  Chutes  River,  provi- 
sion being  made,  however,  to  allow  small  boats  to  pass  through  the 
draw  of  the  bridge.    The  cost  of  this  work  is  estimated  at  $275,000. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  32,  Fifty-second  Congress,  first  session.  (See  also  Appendix 
T  T  12.) 

The  required  preliminary  examinations  of  the  following  localities  were 
made  by  the  local  engineer  in  charge,  Capt.  Symons^nd  reports  thereon 
submitted  through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division 
Engineer,  Pacific  Division.  It  is  the  opinion  of  Capt.  Symons,  and  pf 
the  division  engineer,  based  upon  the  facts  and  reasons  given,  that 
these  localities  are  worthy  of  improvement.  The  conclusions  of  these 
officers  being  concurred  in  by  me,  Capt.  Symons  was  charged  with  and 
has  completed  their  survey  and  submitted  reports  thereon.  The  reports 
were  transmitted  to  Congress  and  printed  as  executive  documents  of 
the  Fifty-second  Congress,  first  session. 

1.  Tillamook  Bay  and  Bar^  Oregon. — ^The  proposed  improvement  of 
Tillamook  Bay  contemplates  forming  a  connection  between  the  north 
and  middle  channels  above  Bay  City  by  dredging  a  channel  200  feet 
wide  at  bottom  and  6  feet  deep  at  low  water,  and  constructing  a  dike 
along  the  west  side  of  this  channel  and  extending  across  the  middle 
channel  so  as  to  divert  the  current  through  the  cut  for  the  purpose  of 
maintaining  it;  constructing  a  dike  to  close  the  south  channel  and  to 
turn  its  current  into  the  middle  channel,  for  the  improvement  of,  Junc- 
tion Bar;  and  closing,  by  a  dike,  one  of  the  channels  at  the  outlet  of 
Hoquarton  Slough,  for  the  improvement  of  Dry  Stocking  Bar.  The 
total  cost  of  this  work  is  estimated  at  $100,000.  Ko  improvement  of  the 
bar  at  the  entrance  of  the  bay  is  proposed  at  the  present  time.  Printed 
as  House  Ex.  Doc.  No.  35.    rSee  also  Appendix  T  T  13.) 

J2,  Swinomish  Slough,  Washington,  with  the  view  of  constructing  a  ship 
channel  through  the  same,  connecting  Saratoga  Passage  and  Skagit  Bay 
with  FadillaBay, — The  improvement  recommended  for  the  accommodar 
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tion  of  the  class  of  smaller  vessels  navigating  Paget  Sound,  contem- 
plates dredging  a  channel  100  feet  wide  and  4  feet  deep  in  Swinomish 
Slough  and  across  the  flats  at  its  northern  and  southern  entrances  to  a 
sufficient  depth  of  water  in  Padilla  Bay  and  Skagit  Bay,  forming  a  basin 
Bear  Goat  Island  by  widening  the  channel  to  200  feet  for  a  length  of  750 
feet,  and  construction  of  dikes  where  necessary  for  protection  of  the  cut 
and  retention  of  wasted  material.  The  total  cost  of  this  work  is  esti- 
mated at  $122,000.  Printed  lis  House  Ex.  Doc.  Ko.  31.  (See  also  Ap- 
pendix T  T  14.) 

EXAMINATION,  BY  BOABD  OP  ENOINBEllS,  FOB  SHII  CANAL  TO  CON- 
NECT LAKES  UNION,  WASHINGTON,  AND  SAMAMISH  WITH  PUGET 
SOUND,  WASHINGTON,  MADE  IN  COMPLIANCE  WITH  PROVISIONS  0;F 
BIVER  AND  HABBOB  ACT  APPROVED  SBPTEMBEB  19,  1890. 

In  compliance  with  the  provisions  of  the  act  a  Board  of  Engineers, 
consisting  of  Col.  6.  H.  Mendell,  Maj.  Thomas  H.  Haudbury,  and  Oapt. 
Thomas  W.  Symons,  Cori)s  of  Engineers,  was  constituted  to  select  and 
survey  location  and  estimate  cost  of  proposed  ship  canal,  in  Seattle  and 
ite  vicinity,  to  connect  lakes  Union,  Washington,  and  Samamish  with 
Puget  Sound,  The  report  of  the  Board  was  submitted  under  date  of 
December  15, 1891,  and  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  40,  Fifty-second  Congress,  first  session. 

A  canal  connecting  lakes  Samamish  and  Washington  with  a  lock 
near  Lake  Washington  to  overcome  the  difference,  10.5  feet,  in  the 
level  of  the  two  lakes,  is  estimated  to  cost  $4,927,830. 

The  proposed  route  and  project  for  a  canal  connecting  Lake  Wash- 
ington with  Puget  Sound  contemplates  constructing  a  canal  2,600  feet 
long,  80  feet  wide  at  bottom  and  158  feet  wide  at  the  wat;er  line,  antl 
26  feet  deep  through  the  portage  between  Union  Bay,  in  Lake  Wash- 
ington, and  Lake  Union,  with  a  masonry  lock  400  feet  long,  60  feet 
wide,  26  feet  deep  over  sill,  and  with  a  lift  of  about  7.5  feet;  dredging 
channels  to  connect  this  canal  with  deep  water  in  Lake  Washington, 
and  across  Lake  Union;  and  constructing  a  canal  6,700  feet  long,  80 
feet  wide  at  bottom  and  158  feet  wide  a;t  the  water  line,  and  26  feet 
deep,  connecting  Lake  Union  along  its  outlet  with  the  head  of  Salmon 
Bay.  From  the  head  of  Salmon  Bay  to  Puget  Sound  two  routes  are 
considered  by  the  Board;  one  byway  of  Salmon  Bay  and  Shilshole 
Bay,  with  a  lock  near  the  sound  400  feet  long,  50  feet  wide,  and  16.6 
feet  de^p  over  sill  at  low  tide;  the  other  by  way  of  Smiths  Cove  and  a 
canal  80  feet  wide  at  bottom,  158  feet  wide  at  the  water  line,  and  26  feet 
deep,  to  be  constructed  across  the  neck  of  land  between  the  head  of 
Salmon  Bay  and  Smiths  Cove  with  a  lock  near  the  sound  similar  to 
that  projected  for  Shilshole  Bay.  The  construction  of  a  basin  and 
formation  of  a  channel  through  the  shoals  at  the  outlet  of  the  lock  are 
also  contemplated.  The  estimated  cost  of  the  proposed  canal  between 
Lake  Washington  and  Puget  Sound  by  the  two  routes,  not  including 
damages  for  lands  submerged,  is  as  follows: 

Smiths  CoTe  Toate $3,500,000 

Shilahole  Bay  route 2,900,000 

Concerning  the  comparative  advantages  of  the  two  routes  the  Board 
states: 

The  Shilshole  Bay  system  costs  $600,000  less  than  that  hy  Smiths  Cove.  On  the 
other  hand,  the  latter  route  possesses  advantages  in  that  its  entrance  is  in  the  har- 
bor of  Seattle,  whereas  the  entrance  to  the  other  is  5^  miles  distant;  and  secondly, 
the  Smiths  Cove  entrance  and  lock  are  less  expossed  to  bombardment  by  an  enemy's 
fleet.    For  these  reasons  the  Smiths  Cove  route  is  to  be  preferred. 

(See  Appendix  T  T 15.)  ^  , 
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IMPROVEMENT  OF  WILLAMETTE  RIVER,  OREGON,  AND  OP  LOWER 
COLUMBIA  RIVER  AND  ITS  TRIBUTARIES,  OREGON  AND  WASH- 
INGTON. 

Officer  in  charge,  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers, 
havinfe  under  his  immediate  orders  Lieut.  EdwaridT^urr,  Corps  of  En- 
gineers, to  November  14, 1891,  and  Lieut.  Harry  Taylor,  Corps  of  En- 
gineers, since  November  12,  1891;  Division  Engineer,  Col.  G.  H. 
Mendell,  Corps  of  Engineers. 

1.  Mouth  of  the  Columhi4i  River j  Oregon  and  Washington, — The  proj- 
ect under  which  this  work  is  being  carried  on  was  adopted  in  1884.  It 
contemplates  providing  a  channel  across  the  Columbia  River  Bar,  hav- 
ing a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  effec^ted  by  concen- 
trating the  water  flowing  over  the  bar  and  increasing  the  resultant  cur- 
rents to  such  a  degree  as  to  procure  the  desired  depth.  Any  work  for 
accomplishing  this  end  must  be  more  or  less  tentative  in  its  character. 
The  work  which  is  now  in  progress  is  the  building  of  a  low-tide  jetty, 
starting  from  Fort  Stevens,  on  the  South  Cape,  and  extending  in  a 
westerly  direction,  with  a  slight  curve  to  the  south,  out  across  Clatsop 
Spit,  for  a  distance  of  4^  miles,  more  or  less,  as  circumstances  may  re- 
quire, to  a  point  about  3  miles  south  of  Cape  Disappointment.  The 
jetty  is  constructed  of  stone,  resting  upon  a  mattress  foundation 
about  40  feet  wide  and  from  2 J  to  5  feet  thick.  The  stone  extends  to 
the  level  of  4  feet  above  mean  lower  low  water.  The  material  thus  far 
has  been  placed  in  position  from  a  jetty  tramway  supported  upon  piles 
driven  along  the  line  of  the  jetty  and  24  feet  above  the  level  of  low 
tide.  The  tramway  is  a  double-track  3-foot-gauge  railroad,  the  tracks 
being  13  feet  between  centers.  The  material  is  landed  at  the  wharf 
and  transported  to  place  over  these  tracks,  which  are  built  in  advance 
of  the  main  work. 

Before  the  commencement  of  this  work  the  channel  orX5hannels  over 
this  bar  were  very  capricious  in  location  and  variable  in  depth.  The 
depths  were  usually  from  19  to  21  feet,  and  the  channels  varied  in  num- 
ber from  one  to  three,  and  in  location  through  nearly  180^  from  Cape 
Disappointment  to  Point  Adams. 

The  results  of  the  jetty  already  constructed  are  very  marked  in  the 
building  up  of  Clatsop  Spit  and  in  the  effects  produced  by  the  concentra- 
tion of  water  upon  the  bar.  There  is  now  a  straight  dianneh  having 
a  width  of  one-fourth  mile,  with  a  depth  nowhere  less  than  29  leet,  and 
for  a  width  of  1  mile  a  depth  of  27  feet.  At  the  end  of  the  last  fiscal 
year  the  shortest  distance  from  the  30-foot  curve  on  thp  outside  to  the 
same  oh  the  inside  of  the  bar  was  3,000  leet.  This  distance  is  now  re- 
duced to  1,200  feet  These  depths  refer  to  the  plane  of  the  mean  of 
lower  low  waters. 

The  first  appropriation  for  this  improvement  was  made  in  the  river 
and  harbor  act  approved  July  5, 1884.  The  total  amount  appropriated 
to  the  end  of  the  present  fiscal  year  for  carrying  out  the  project  is 
$l,;3;i7,500.  The  amount  expended,  including  outstanding  liabilities, 
is  $1,313,168.88,  leaving  a  balance  of  $24,331.12,  applicable  to  the 
further  prosecution  of  the  work.     . 

At  the  end  of  last  fiscal  year  the  jetty  tramway  was  at  station 
239  +  52,  with  the  mattress  work  at  station  236  +  40.  Station  25  +  80 
is  regarded  as  the  root  or  beginning  of  the  jetty  proper.  During  the 
month  of  July  the  tramway  was  extended  1,088  feet.  Station  250  -f  20 
is  regarded  ^  the  end  of  the  jetty.    This  is  4^  miles  from  the  begin- 
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ning,  at  station  25  +  80.  From  this  station,  east,  to  the  end  of  the 
present  wharf  the  distance  is  3,080  feet,  making  the  distance  from  the 
end*  of  the  wharf  to  the  outer  end  of  the  jetty  a  little  over  4.8  miles. 

In  view  of  the  results  obtained  by  the  jetty  at  the  en^  of  the  last 
fiscal  year,  as  shown  by  the  soundings  taken  at  that  time  on  the  bar, 
it  was  deemed  advisable  to  stop  the  construction  of  the  jetty  when  it 
arrived  at  a  point  4J  miles  from  the  inner  end,  and  await  further  de- 
velopments, which  would  be  shown  by  the  soundings  to  be  taken  during 
June  of  this  year. 

Under  the  contract  dated  January  22, 1891,  in  force  with  Joseph  B. 
Smith,  150,500  tons  of  rock  was  received  during  the  year.  The  total 
amount  of  rock  received  from  all  sources  since  the  commencement  of 
the  work  is  478,890  tons. 

About  25,000  tons  of  this  rock  was  used  in  securing  the  root  of  the 
jetty  and  in  protecting  the  buildings  and  railway  between  that  point 
and  the  wharfl  The  balance  has  been  distributed  along  the  line,  of  the 
jetty.  From  the  end  of  the  jetty  back  for  a  distance  of  2,500  feet  the 
rock  is  raised  to  a  level  of  4  feet  above  datum;  for  13,000  feet  it  is  at  a 
datum ;  for  5,200  feet  it  will  average  4  feet  above ;  for  the  remaining  dis- 
tance it  will  run  from  this  level  to  high  water.  Near  the  inner  end  of 
the  jetty  it  was  found  tq  be  necessary  to  pile  rock  well  nip  toward  the 
hi^h-water  line  to  protect  the  piling  of  the  tramway  from  the  heavy 
drift  brought  down  by  the  river  during  the  winter  and  spring.  At 
places  along  the  line  of  the  jetty  it  was  observed  that  there  was  a  de- 
cided tendency  during  the  last  of  the  flood  tides  and  the  first  of  the 
ebb  for  the  water  to  flow  across  the  jetty  in  great  volume  and  with 
considerable  velocity.  Where  this  was  the  case  the  sand  would  not 
deposit  in  the  vicinity,  but  would  be  scoured  out,  increasing  the  area 
of  the  water  way.  At  these  places  rock  was  dumped  in  until  this  action 
ceased.  It  was  found  that  when  the  jetty  reached  the  height  of  about 
4  feet  above  the  mean  level  of  low  water,  the  flow  during  both  ebb  and 
flood  was  under  control.  The  sand  was  deposited  to  the  level  of  low 
water  and  above,  in  many  instances,  on  both  sides  of  the  jetty. 

On  June  9, 10,  and  11  surveys  were  made  upon  the  bar  at  the  mouth 
of  the  Columbia  River  with  the  view  to  developing  the  present  condi- 
tion of  the  channel  in  that  locality.  The  conditions  were  favorable  for 
this  work,  and  the  results  make  a  very  satisfactory  showing.  The  27- 
foot  channel  is  now  about  1  mile  wide,  and  the  25-foot  channel  about 
2  miles.  The  indications  from  this  survey  are  all  favorable  to  a  i>er- 
manent  depth  of  channel  of  at  least  30  feet.  The  shortest  distance  be- 
tween the  curves  of  this  depth  on  the  two  sides  of  the  bar  is  now  but 
1,200  feet. 

The  original  estimate  for  the  construction  of  this  work  was  $3,710,000; 
of  this  amount  there  has  already  been  ai)propriated  to  June  'M)j  1892, 
$1,337,500.  There  was  a  balance  on  hand' at  that  date  of  $24,331.12, 
exclusive  of  outstanding  liabilities. 

July  1,  1891,  balance  unexjieiulcd $274,710.46 

Jnne  30,  1892,  amoant  expended  during  fiscal  year 220, 913. 69 

Jnly  h  1892,  balance  unexpended 53,796.77 

July  1,  1892,  amoant  covered  by  uncompleted  contracts 29,  465.  65 

July  1,  1892,  balance  available 24,3:^1.12 

Amount  appropriated  by  act  approved  July  13,  1892 350,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 374, 331. 12 
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(  Amount  (estimated)  required  for  completion  of  existing  project $175,  tKK).  00 

<  Submitted  in  compliance  -with  requirements  of  sectiomi  2  of  river  and 
(     harbor  acts  of  1866  and  1867.  . 

(See  Appendix  U  U  1.) 

3.  Gonstruciion  of  canal  at  the  Cascades^  Columbia  River,  Oregon. — 
The  general  scope  of  the  improvement  which  it  is  desired  to  effect  at 
the  Cascades  of  the  Columbia  River  includes  a  reach  of  about  4  J  miles, 
where  the  river  rushes  through  a  narrow  gorge  in  the  Cascade  Moun- 
tains. The  fall  in  the  distance  is  about  45  feet  at  high  water  and  36 
feet  at  low  water.  The  principal  obstruction  to  navigation  occurs  at 
the  upper  end  of  the  reach,  known  as  Upper  Cascades.  The  project  for 
the  improvement  contemplates  that  the  river  should  be  imi)roved  be- 
low the  Upper  Cascades  by  removing  bowlders  and  projecting  points  in 
the  bed  and  banks  so  as  to  giye  good  navigable  water  from  its  lowest 
up  to  a  20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  over- 
come by  digging  a  canal  of  3,000  feet  length  across  the  neck  of  a  low 
projecting  spur,  around  which  the  river  is  forced  at  the  entrance  to  the 
gorge,  and  placing  in  this  a  lock  and  other  suikible  structures,  which 
would  permit  of  the  passage  of  boats  up  to  a  20-fcM>t  stage  of  water  in 
tlie  river;  this^lock  and  canal  to  be  so  arranged  that,  should  the  future 
necessities  of  ccMnmerceso  demand,  additional  structures  may  be  added 
which  will  permit  of  navigation  at  much  higher  stages. 

The  first  part  of  this  project,  that  of  improving  the  river  below  the 
foot  of  the  Upper  Cascades,  is  essentially  finished. 

The  difterence  of  level  between  the  head  and  foot  of  the  cahal  as  now 
established  is  15  feet  at  high  water  and  24  feet  at  low  wi^^ter,  and  differ- 
ence in  height  between  high  and  low  water  at  the  foot  is  54  feet,  and 
at  the  head  46  feet.  The  plan  on  which  the  future  work  in  the  canal, 
with  its  lock  and  accessories,  is  to  be  prosecutexl,  has  for  its  object  to 
make  this  i)ortion  of  the  river  available  for  navigation  to  a  stage  up  to 
20  feet  at  the  earliest  x)08sible.  moment,  with  the  funds  that  are  from 
time  to  time  appropriated  for  the  purpose. 

At  the  commencement  of  the  present  fiscal  year  there  was  available 
for  the  prosecution  of  the  work  $204,691.71.  At  that  time  the  princi- 
pal work  in  progress  was  cutting  stone,  there  being  about  fifty  cutters 
employed.  Other  operations  excepting  current  repairs  were  suspended 
on  account  of  high  water  in  the  Columbia  River.  By  the  1st  of  August 
the  water  had  receded  sufficiently  to  permit  the  lock  pit  to  be  pumped 
out.  On  the  evening  of  the  7th,  the  water  was  practically  all  out  of  this. 
Prepai'ations  were  at  once  made  for  resuming  the  work  of  placing  con- 
crete and  setting  stone  in  the  north  wall  of  the  masonry  of  the  lower 
lock  and  guard  gate.  Quarrying  stone  was  resumed  about  the  20th  of 
July.  Concreting  and  stone-setting  was  resumed  August  20.  Work 
was  pushed  forward  actively  until  December  5,  when  it  became  nec- 
essary to  suspend  tlie  making  of  concrete  and  stone-setting.  On  the 
llth  of  December  stonecutting  was  discontinued.  By  the  19th  the 
whole  laboring  force  was  discharged.  The  office  force  was  moved  to 
Portland  on  that  date  and  employed  during  the  winter  in  making  up 
estimates  of  the  season's  work  and  in  the  preparation  of  detailed  draw- 
ings for  future  work.  The  proi>erty  at  the  works  during  this  time  was 
left  in  charge  of  watchmen.  On  April  4  the  office  force  returned  and 
the  stonecutting  and  quarrying  wa«  resumed  and  continued  to  June  30. 
At  that  date  the  balance  available  for  the  prosecution  of  the  work  was 
$17,833.60. 

The  progress  during  the  year  towards  completion  is  represented  by 
the  following   general   results.     There  were  cut  2,074  cubic  feet  of 
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dimension  ^anite,  27,117  cubic  feet  dimension  basalt,  and  50,019  cnbic 
feet  basalt  face  st(me.  There  were  quarried  2,110  cubic  yards  of  di- 
mension stime  and  f>04  yards  of  rubble  from  the  bowlders  found  on  the 
ground  leased  for  this  privilege. 

Quantities  of  stone  laid :  In  lock  walls,  334  cubic  yards  of  granite^ 
651  cubic  yards  basalt  dimension  stone,  2,003  cubic  yards  basalt  face  • 
stone;  in  canal  walls,  37  cubic  yards  basalt  face  stone,  and  223  cubic 
yiurds  dry  rubble.     Sixty-seven  cubic  -yards  of  concrete  culvert  pipe 
39  inches  diameter,  6  inches  through,  was  laid  in  the  south  lock  wall. 

The  amount  of  concrete  made  and  platted  during  the  year  was  17,899 
cubic  yards.  There  were  used  in  this  15,720  barrels  Portland  cement, 
8,475  cubic  yards  sand,  13,984  yards  gravel,  and  1,001  yards  broken 
stone.  Seventy-seven  sections  of  concrete  pipe  3  feet  long,  39  inches 
diameter,  and  6  inches  thick,  were  made. 

The  masonry  constructed  during  the  year  is  the  north  abutment  of 
the  lower  lock  and  guard  gates,  except  the  coping,  and  about  300  feet 
of  the  south  wall  of  the  lock  chamber.  The  total  amount  of  this 
masonry  is  21,214  cubic  yards. 

The  buildings  and  plant  are  now  in  a  good  state  of  repair  and  every- 
thing is  in  readiness  tQ  push  the  work  forward  as  rapidly  as  the  funds 
available  and  other  circumstances  will  permit. 

The  portage  railway  constructed  over  the  Government  grounds  at 
Cascade  Locks  was  finislied  about  the  middle  of  September.  This  road 
connects  with  two  steamboats,  one  running  above  the  Cascades  to  the 
Dalles,  the  other  running  below  to  Portland.  During  the  year  there 
were  about  18,150  passengers  and  5,000  tons  of  freight  transpoiijed  by 
these  two  boats. 

The  amount  expended  upon  this  work  to  June  30, 1892,  is  $1,856,- 
183.53.  The  available  balance  on  hand  at  that  time  is  $17,833.60.  The 
estimated  amount  to  be  appropriated  to  complete  the  work  is  $1,419,250. 
The  amount  estimated  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1894,  is  $1,419,250. 

Jaly  1, 1891,  balance  uneicpended $208,483.71 

June  dOf  1S92,  amount  expended  during  fiscal  year : 

Portland  office $190,646.11 

Treasury  Department 4.00 

190, 650. 11 

Julyl,  1892,  balance  unexpended 17,833.60 

Amount  appropriated  by  act  approved  July  13,  1892 326, 250. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 344, 083. 60 


Amount  (estimated)  required  f»»r  completion  of  existing  project 1, 419, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 1,419,250.00 

Submitted  in  compliance  \rith  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  U  TJ  2.) 

5.  Columbia  and  Lower  Willamette  rivers  below  Portland^  Oregon. — 
The  object  of  this  improvement  is  now  to  make  and  maintain  a  navi- 
gable diannel  from  the  city  of  Portland,  Oregon,  to  the  sea,  having  a 
low- water  depth  of  26  feet.  There  is  included  in  this  reach  12  miles  of 
the  Willamette  River  and  98  miles  of  the  Columbia,  measured  along  the 
deep-water  channel.  Before  the  commencement  of  the  improvement  in 
accordance  with  previous  projects  the  low- water  depth  of  channel  at 
the  shoalest  places  was  between  10  and  15  feet.  At  the  end  of  the 
present  year  there  is  a  low- water  depth  of  20  feet  throughout  the  entire 
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distance,  except  at  the  points  in  Oathlamet  Bay,  where  there  is  but  19 
feet.  The  average  rise  of  tide  in  this  bay  is  7  feet. 
,  The  original  project  under  which  this  improvement  has  been  carried 
on  with  modifications  and  extensions  was  adopted  in  1877.  Some  dredg- 
ing work  had  been  done  previous  to  that  time.  It  contemplates  that  a 
navigable  low- water  channel  having  a  depth  of  20  feet  should  be  main- 
tain^ by  means  of  permanent  constructions  to  protect  the  banks,  con- 
tract the  rivers  in  wide  placQS,  direct  the  currents,  and  control  the 
amount  of  water  that  should  pass  through  sloughs  having  a  detrimental 
influence  upon  the  main  channel.  While  these  constructions  were  being 
put  in  place,  and  until  their  influence  was  ftilly  developed,  dredging  was 
i-eaorted  to  in  several  localities  to  give  a  temporary  relief  to  commerce. 

The  amount  expended  by  the  United  States  in  this  improvement  since 
the  adoption  of  the  project  July  1, 1877,  is  $649,805.97.  It  appears  that 
previous  to  that  date  $221,780.46  had  been  expended  in  various  opera- 
tions looking  to  the  improvement  of  the  Willamette  and  Columbia  rivers 
between  Portland  and  the  sea.  The  aggregate  of  the  appropriations 
and  allotments  including  proceeds  from  sales  of  .property  to  other  ap- 
propriations up  to  June  30, 1892,  is  $889,745.71.-  In  addition  to  this 
amount  the  citizens  of  the  city  of  Portland  have  in  various  ways  ex- 
l>ended  a  considerable  sum,  the  exact  amount  ofVhich  can  not  now  be 
ascertained,  in  assistiTig  to  keep  open  a  deep  channel  to  the  sea. 

The  amount  available  for  this  work  at  the  end  of  the  present  fiscal 
year  is  $15,686.88. 

The  high  water  of  last  August  in  the  Columbia  washed  away  the 
earth  aronnd  the  east  end  of  the  dam  at  the  head  of  Martin  Slough. 
Before  this  could  be  repaired  there  was  an  opening  eroded  142  feet 
wide  and -from  24  to  42  feet  deep.  This  slough  and  the  one  just  above, 
known  as  Burke  Slough,  were  the  original  cause  of  the  Maurtin  Island 
Shoal.  This  opening  was  closed  during  September  and  October.  The 
total  cost  of  the  work  was  $8,500. 

The  dam  at  Burke  Slough  was  strengthened  by  the  addition  of  200 
cords  of  fascines  and  600  tons  of  rock.  The  cost  of  this  repair  was 
$1,290. 

The  chute  on  the  south  side  of  Swan  Island,  in  the  Willamette  River, 
was  closed  by  a  dam  6,570  feet  long,  the  top  of  which  is  4  feet  above 
low  water.  This  dam  is  made  of  piles,  brush,  and  rock,  and  cost 
$24,599.58.    The  work  was  done  by  contract. 

Since  the  dam  was  completed  it  has  been  submerged  by  back  water 
from  the  Columbia  River,  Its  effect  upon  the  bar  at  Swan  Island  would 
under  this  condition  be  nothing.  The  results  will  be  developed  after 
the  next  Willamette  high  water. 

Dredging  was  done  at  Swan  Island  Bar  during  September  and  Octo- 
ber to  the  extent  of  21,860  cubic  yards,  at  a  cost  of  12J  cents  per  yard, 
including  all  repairs  and  other  exx^enses. 

A  project,  with  plans  and  estimates,  for  improving  the  Lower  Willa- 
mette and  Columbia  rivers,  so  as  to  secure  a  navigable  channel  having 
at  low  water  a  dei>th  of  25  feet  from  Portland  to  the  sea,  was  caUedfor 
by  the  river  and  harbor  act  approved  September  19, 1800.  The  report 
upon  this  project,  with  drawings  and  estimates,  has  been  submitted 
and  is  published  as  House  Ex.  Doc.  No.  38,  Fifty-second  Congress,  first 
session,  and  as  Appendix  U  U  9  of  this  report.  This  project  having 
received  the  approval  of  the  Secretary  of  War,  the  Port  of  Portland,  a 
corporation  existing  under  the  laws  of  the  State  of  Oregon,  applied  for 
and  was  granted  permission  to  assist  in  carrying  it  into  execution,  sub- 
ject, however,  to  certain  conditions  looking  to  the  protection  of  the  in- 
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terests  of  tlie  United  States  in  the  matter,  and  with  the  distinct  under- 
standing? that  the  United  States  shall  not  incur  any  liability  on  account. 
of  the  work  done  by  the  Port  of  Portland,  and  that  the  War  Depart- 
ment does  not  counsel,  advise,  or  encourage  the  expenditure  proposed 
by  this  corporation. 

Under  this  permission  the  Port  of  Portland  has  practically  finished 
the  following  work  called  for  in  the  approved  i)rqject:  4,000  feet  of 
diking  between  the  foot  of  Swan  Island  and  St.  Johns.  At  Post-Offiee 
Bar  6,300  feet  of  diking.  The  work  at  these  two  places  was  practically 
finished  April  30.  This  is  all  the  permanent  work  in  the  Willamette 
Kiver  called  for  by  the  project.  Since  their  completion  the  dikes  have 
,  been  covered  by  back  water  from  the  Columbia.  Under  these  condi- 
tions these  dikes  will  have  little  or  no  effect  upon  the  channel.  When 
the  Columbia  River  recedes  and  they  can  direct  the  currents  of  the 
Willamette  favorable  results  may  be  expected. 

In  the  Columbia  River  11,760  feet  of  diking  was  built  at  Walker 
Island.    This  was  completed  May  28. 

The  15,000  feet  of  diking  at  Snag  Island,  in  Cathlamet  Bay,  called 
for  by  the  project,  is  now  under  contract  by  the  Port  of  Portland,  and 
in  process  of  construction. 

In  addition  to  the  above  work  the  Port  of  Portland  has  removed  with 
the  city  dredge  32,725  cubic  yards  of  material  from  the  bar  between  the 
foot  of  Swan  Island  and  St.  Johns,  leaving  at  that  place  a  channel  100 
feet  wide,  21  feet  deep,  at  low  water;  also  40,205  yards  from  Post-Office 
Bar,  leaving  a  channel  150  feet  wide,  21  feet  deep;  also  24,650  yards 
from  the  bar  at  Walker  Lsland,  leaving  a  channel  100  feet  wide,  20  feet 
deep. 

Of  the  work  called'  for  by  the  project,  there  are  the  additions  to  the 
present  dike  at  St.  Helens  and  the  dike  at  Martin  Island  Bar  that 
have  not  been  commenced;  also,  practically,  the  whole  of  the  dredging 
is  yet  to  be  provided  for. 

At  the  end  of  the  fiscal  year  the  eflfect  of  the  work  done  under  the 
project  by  the  Port  of  Portland  can  not  be  ascertained.  The  Columbia 
River  is  at  its  high  summer  stage  and  over  the  top  of  all  the  dikes  ex- 
cepting those  in  process  of  erection  in  Cathlamet  Bay. 

Jnly  1, 1891.  balance  unexpended I.  $61,912.22 

June  30, 1892,  amount  expended  during  fiscal  year 43, 752. 94 

July  1,1892,  balance  unexpended 18,159.28 

July  1, 1892,  amount  covered  by  uncompleted  contracts 2, 472. 40 

July  1,1892,  balance  available 15,686.88 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 165, 686. 88 

C  Amount  (estimated)  required  for  completion  of  existing  project 153^  600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  ri\er  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  3.) 

4.  Tfillamette  River  above  Portland^  Oregon, — The  project  for  this  im- 
provement was  adopted  in  1878.  •  It  consists  in  snagging  operations, 
bar  scraping^  contraction  of  water  over  shoals,  and  rock  removal,  with 
the  object  of  giving  easy  navigation  for  light-draft  boats  from  Port- 
land to  Engene  City,  Oregon,  a  distance  of  172  miles.  The  month  of 
the  Yamhill  Eiver,  40  miles  above  Portland,  was  the  head  of  an  incon- 
venient low- water  navigation  in  a  draft  of  2 J  feet;  only  1  foot  could 
be  carried  above* 
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During  the  low  water  of  last  season  boats  drawing  18  inches  ol 
water  could  ascend  as  far  as  Corvallis. 

The  total  amount  appropria^ted  for  this  work  to  tlje  end  of  the  fiscal 
year  since  the  present  project  was  adopted  is  $124,000.  At  the  com- 
mencement of  the  present  fiscal  year  there  was  a  balance  on  hand  of 
$6,464.42. 

The  work  done  during  the  season  consisted  of  snagging  operations, 
covering  the  river  from  Portland  to  Ingrams  Bend,  2  miles  below 
Harrisburg,  a  distaiuce  of  150  miles,  and  in  concentrating  the  water 
over  shoal  places  by  closing  chutes  and  building  wing  dams.  This  work 
was  done  by  the  crew  of  the  United  States  snag  boat  Corvallis. 

During  the  season  there  were  677  snags  removed  and  940  feet  of, 
wing  dams  was  built,  which  resulted  in  giving  2J  feet  at  low  water  as 
high  up  as  Salem  ana  extending  the  period  for  navigation  above  that 
point  fully  a  month.    This  work,  however,  is  but  temporary,  and  in  the 
nature  of  things  much  of  it  may  have  to  De  done  over  again. 

The  whole  of  the  funds  available  for  work  under  this  appropri^^tioii 
was  not  expended  at  this  time,  when  it  might  have  been  to  good  ad- 
vantage to  the  upper  portion  of  the  river.  A  small  portion  was  held 
in  reserve  to  relieve  any  urgent  necessity  that  might  arise  upon  the 
river  below  Oregon  City. 

July  1, 1891,  balance  unexpended 6,464.42 

June  30, 1892,  amount  expended  during  fiscal  year 3. 350. 49 

— ^— —  ,1 

July  1, 1892, balance  unexpended 3,113,93  i 

Amount  appropriated  by  act  approved  July  13, 1892 *30, 000. 00 

•  -^— ^— ^— — —  > 

Amount  available  for  fiscal  year  ending  June  30, 1893 33, 113. 93  ' 

(See  Appendix  U  TJ  4.) 

5.  Cowlitz  BiveTj  Washington. — The  project  for  the  improvement  of 
this  river,  which  was  adopted  in  1882,  contemplates  the  removal  of 
sand  bars,  rocks,  snags,  overhanging  trees,  and  other  obstructions  in 
the  channel  from  its  mouth  to  a  i)oint  about  50  miles  above.^  Work 
has  been  done  to  Toledo,  30  miles  above  the  mouth.  The  ruling  depth 
at  low  water  prior  to  this  was  14  inches.  It  is  now  30  inches,  when  the 
low  water  can  be  kept  concentrated  on  one  or  two  troublesome  bars. 
The  original  estimate  was  $5,000  for  the  first  year  and  an  annual  ex- 
penditure thereafter  of  $2,000  per  year.  The  total  amount  that  has 
been  appropriated  for  this  work  is  $19,000. 

The  snag  boat  Corvallis  was  sent  into  this  river  September  23,  and 
worked  there  until  the  end  of  October.  Her  operations  extended  to 
Toledo.  Fifty  snags  and  sunken  stumps  were  removed  from  the  chan- 
nel and  a  wing  dam  400  feet  long  was  built  at  Toutle  River  Bar.  It 
extends  from  the  right  bank  of  the  Cowlitz  obliquely  downstream,  and 
concentrated  the  water  so  as  to  give  a  navigable  channel  at  that  place. 
The  dam  was  built  of  short  piles  driven  into  the  gravel,  with  logs  and 
brush  held  down  by  gravel  and  rock.  The  work  was  done  by  the  crew 
of  the  boat.  The  work  was  discontinued  on  account  of  a  rise  in  the 
river.    It  could  not  be  economically  prosecuted  at  that  time. 

A  crew  was  shipped  for  this  boat  and  sent  into  the  river  again  June 
23.  The  work  to  be  done  at  this  time  is  the  building  of  wing  dams  at 
Keegans  Bar,  about  3  miles  below  Toledo,  for  the  purpose  of  increasing 
the  depth  of  water  at  that  point.  At  the  end  of  the  year,  June  30,  this 
work  was  in  progress.  This  work  will  exhaust  the  balance  of  the  ap- 
I)ropriation  of  1890  that  is  now  available. 

*  Of  which  $3,000  is  to  be  used  in  improving  YamhiU  Kivor. 
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July  1,  1891,  balance  nnexpended $3,917.27 

June  30,  18S^,  amount  expended  during  fiscal  yftar , 1, 901. 96 

July  1,  1892,  balance  unexpended 2, 015. 31 

Amount  appropriated,  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 -    5, 015. 31 

(See  Appendix  I?  U  5.) 

6.  Youngs  omd  BJasJcuine  riversj  Oregon. — The  project  for  this  im- 
provement contemplates  the  removal  of  snags,  sunken  logs,  and  over- 
hanging trees  from  Youngs  River  as  far  up  as  the  lower  end  of  the  cut- 
ofi*,  a  distance  of  7  miles,  and  also  from  the  channel  of  the  EJaskuine  as 
far  up  as  Kamm's  Wharf,  a  distance  of  2  miles.  The  latter  river  emp- 
ties into  the  former  6  miles  above  Youngs  Bay. 

The  estimated  cost  of  this  improvement  was  |l,600.  The  total  amount 
appropriated  for  the  work  has  been  $1,600.  The  total  amount  expended 
is  $1,206.79,  which  has  resulted  in  a  channel  of  7  feet  depth  at  high 
tide  to  the  limits  named.  The  balance  now  available,  $393.21,  will  be 
sufficient  to  complete  the  project.  No  work  was  dpne  during  the  year. 
No  further  appropriation  is  asked. 

July  1, 1891,  balance  unexpended $393. 21 

July  1,  1892,  balance  Unexpended 393.21 

(See  Appendix  U  U  6.) 

7*  Gauging  waters  of  Columbia  River y  Oregon  and  Washington. — The 
object  of  these  gaugings  is  to  ascertain  and  keep  a  record  of  the  fluc- 
tuations of  the  Columbia  Eiver,  with  the  view  to  gathering  information 
that  may  be  useful  in  works  of  improvement  on  the  river,  and  also  by 
gauges  established  at  various  points  to  indicate  to  pilots,  captains,  and 
others  interested  in  navigation  the  stage  of  water  on  crossings  and 
places  of  difficult  navigation. 

A  self-registering  tide  gauge  has  been  in  operation  at  Astoria,  Ore- 
gon, and  one  at  Cathlamet,  Wash.,  during  the  entire  year. 

Daily  sheets  from  the  Astoria  gauge  were  exhibited  on  a  bulletin 
board  in  that  city.  These  show  the  stage  of  water  and  condition  as  to 
roughness  on  the  bat  at  the  mouth  of  the  river,  and  are  of  great  service 
to  commerce. 

July  1,  1891,  balance  unexpended $962.32 

June  30,  1892,  amount  expended  during  fiscal  year 516. 00 

July  1,  1892,  balance  unexpended *.. 446.32 

(See  Appendix  U  U  7.) 

EXAMINATIONS  AND    SURVEYS,  MADE    IN  COMPLIANCE  WITH    PROVI- 
SIONS OF  RIVER  AND  HARBOR  ACT  APPROVED  SEPTEMBER  19,  1890. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Maj.  Handbury,  and  re- 
X>orts  thereon  submitted  through  Ool.  G.  H.  MendeU,  Corps  of  Engi- 
neers, Division  Engineer,  Pacific  Division.  It  is  the  opinion  of  Maj. 
Handbury  and  of  the  division  engineer,  based  upon  the  facts  and  rea- 
sons given,  that  these  localities  are  worthy  of  improvement.  The  con- 
clusions of  these  officers  being  concurred  in  by  me,  Maj.  Handbury  was 
charged  with  and  has  completed  their  survey  and  submitted  reports 
thereon.  The  reports  were  transmitted  to  Congress  and  printed  as  ex- 
ecutive documents  of  the  Fifty-second  Congress,  first  session. 

i.  Willamette  River ^  Oregon^  for  improvement  of  navigation  at  Clackor 
mas  Rapids  and  Ross  Island  and  near  city  of  Corvallis. — The  proposed 
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improvement  at  Eoss  Island  contemplates  closing  the  middle  and  east 
chutes  at  that  locality  by  dams  to  a  height  of  4  feet  above  low  water, 
and  to  assist  the  erosion  thns  caused  in  the  west  chute  or  channel  by 
such  dredging  as  may  be  necessary  to  form  a  channel  100  feet  wide  and 
14  feet  deep  at  low  water.  It  is  also  proposed  to  improve  the  bar  about 
a  mile  ££bove  the  head  of  Eoss  Island,  in  front  of  the  town  of  Sellwood, 
by  dredging  a  channel  through  It  100  feet  wide  and  14  feet  deep,  and  by 
constructing  a  ox)ntracting  dike  about  400  feet  long  from  one  or  the 
other  bank.  The  estimated  cost  of  the  work  proposed  at  these  locali- 
ties is  as  follows: 

Ross  Island: 

Conetractioa  of  dams $^,000 

Dredging 13,000 

Sell  wood  bar: 

Dredging .' 3,000 

Construction  of  dike 4,800 

Contingencies 6, 100 

Total , 55,900 

The  proposed  improvement  at  Clackamas  Rapids  contemplates  re- 
moval of  the  old  dam  at  the  head  of  the  rapids  j  construction  of  a  dike 
to  a  height  of  at  least  10  feet  above  low  water,  extending  from  a  point 
just  above  the  junction  of  the  right  bank  of  Willamette  River  with 
the  left  bank  of  Clackamas  River  6,000  feet  down  the  Willamette,  so 
as  to  turn  the  current  of  the  Clackamas  more  nearly  parallel  with  that 
of  the  Willamette  and  impound  the  detritus  brought  down  by  the 
Clackamas  on  the  shoals  below  its  mouth  and  inclosed  by,  the  dike; 
and  construction  of  a  dike  6  feet  high  and  800  feet  long  to  contract  the 
channel  at  Jennings  Shoal  at  the  foot  of  the  rapids.  The  total  cost  of 
this  work  is  estimated  at  $78,000.  Col.  G.  H.  Mendell,  Corps  of  Engi- 
neers, Division  Engineer,  Pacific  Division,  states  that  a  preferable  plan 
would  be  to  store  the  a^bris  in  the.  Clackamas  before  it  reaches  the 
Willamette,  and  that  before  the  work  is  begun  an  examination  should 
be  made  to  determine  if  this  is  practicable. 

The  proposed  improvement  at  Corvallis  contemplates  clemngthe 
chute  in  the  first  bend  above  Corvallis  of  obstructions,  such  as  fallen 
trees  and  driftwood,  and  cutting  away  trees  and  underbrush  along  its 
banks,  so  as  to  provide  a  passage  for  the  water  during  high  stages, 
and  thus  improve  the  regimen  of  the  river  in  this  vicinity.  The  cost 
of  this  work  is  estimated  at  $5,000. 

The  total  estimate  of  cost  of  the  work  proposed  in  the  Willamette 
River  at  these  localities  is  as  follows: 

Ross  Island $55,900 

Clackamas  Rapids 78,000 

CorvalliB 5,000 

Total .•  138,900 

Printed  as  House  Ex.  Doc.  No.  28.     (See  also  Appendix  U  U  8.) 

2.  The  Lower  Willamette  and  Columbia  rivers,  Oregon,  with  a  vie^c  of 
Hecuring  25  feet  at  low  water  from  Portland  to  the  mouth  of  the  Columbia. — 
The  project  presented  in  Maj.  Handbury's  report  of  September  8, 1891, 
as  amended  by  reports  of  the  division  engineer,  dated  October  5, 1891, 
and  of  The  Board  of  Engineers,  dated  October  14, 1891,  is  submitted  as 
the  project  for  this  work  required  by  the  act  of  September  19, 1890. 
The  improvement  proposed  contemplates  the  formation,  by  dredging, 
dike  construction,  etc.,  of  a  channel  25  feet  deep  from  Portland  to  the 
Pacific  Ocean,  at  an  i\stiinated  cost  of  $772,464. 

Printed  as  Uouse  Ex.  Doc.  Ko.  38,    (See  also  AppendiicU  U  9X 
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3.  Columbia  River ^  from  the  mouth  of  Willmnette  Eiver  to  the  upper 
limits  of  the  city  of  Vancouver ^  Washington^  icith  a  view  of  establishing  a 
ship  channel. — ^The  iraprovemeut  proposed  contemplates  diverting  the 
current  which  passes  behind  Hayden  Island  into  the  main  channel  of 
Golumbia  Biyer,  so  as  to  scour  away  the  shoal  now  existing  along  the 
northern  side  of  the  island,  which  obstructs  navigati<m  by  deep-sea 
going  veSBels. 

The  work  recommended  to  be  done  to  accomplish  this  object  consists 
in  closing  the  chute  behind  Hayden  Island  by  a  dam  having  a  height 
of  4  feet  above  low  water,  a  width  of  6  feet  at  top  and  25  to  30  feet  at 
base  in  the  deepest  water,  and  a  length  of  3,000  feet,  the  banks  at  the 
two  ends  of  the  dam  to' be  protected  for  a  distance  of  250  feet  against 
erosion  at  high  water.    T-he  cost  of  this  work  is  estimated  at  $33,000. 

Printed  as  House  Ex.  Boc.  No.  36.    (See  also  Appendix  U  U  10.) 

SUPERVISION  OP  THE  HARBOR  OF  NEW  YORK. 

Sui)ervi8or,  Capt.  Frederick  Rodgers,  United  States  Navy. 

The  office  and  ftinctions  of  the  supervisor  of  the  harbor  of  New  York 
were  established  by  act  of  Congress  approve<l  June  29, 1888,  entitled 
"An  act  to  prevent  obstructive  and  injurious  deposits  within  the  harbor 
and  adjacent  waters  of  New  York  City  by  dumping  or  otherwise,  and 
to  punish  and  prevent  such  oflPenses." 

tTnder  the  provisions  of  section  6  of  the  act  a  line  officer  of  the  Navy 
is  designated  to  discharge  the  duties  created  by  the  act,  under  the 
direction  of  the  Secretary  of  War.  On  May  23, 1889,  the  Secretary  of 
War  directed  that  all  communications  in  connection  with  these  duties 
should  be  addressed  to  him  through  this  office,  and  on  February  1, 1890, 
he  further  directed  that  the  powers  conferred  upon  him  by  the  act 
should  be  exercised  through  the  Chief  of  Engineers. 

The  reiK)rt  of  the  supervisor  of  the  harbor  describing  the  operations 
in  his  charge  for  the  fiscal  year  ending  June  30, 1892,  is  submitted  as 
A])pendix  V  V. 

The  estimate  of  funds  required  for  this  service  for  the  fiscal  year 
ending  June  30, 1894,  is  given  in  the  above-mentioned  report  as  follows : 

iJ^TTliCATB   OF  FUNDS   REQUIRED   FOR  SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 
FOR  THE   FISCAL  YEAR  Ein>ING  JUNE  30,  1894. 

For  pay  oflnspectors,  deputy  inspectors,  office  force,  and  expenses  of  office. .  $20, 000 

For  pay  of  crew  and  maintenance  of  steamer  Nimrod 10, 000 

For  pay  of  crew  and  maintenance  of  steamer  Argus 10, 000 

For  purchase  or  construction  of  two  steam  tugs 90, 000 

For  pay  of  crew  and  maintenance  of  two  steam  tugs  to  be  purchased  or 
ooDBtructed 24,000 

Total 164,000 

The  attention  of  this  office  has  been  called  (see  correspondence  in 
the  matter  appended  to  the  report  of  the  supervisor)  to  what  is  be- 
lieved to  be  a  common  practice  by  vessels  entering  New  York  Harbor 
of  dumping  ballast  in  the  approaches  to  the  harbor  and  bay  off  Sandy 
Hook,  sometimes  within  and  sometimes  without  the  3-mile  limit  to 
which  the  jurisdiction  of  the  United  States  and  of  the  supervisor  of 
the  harbor  extends.  In  this  way  it  appears  that  attempts  are  pur- 
posely made  to  avoid  the  jurisdiction  of  this  Government.  It  is  be- 
lieved that  in  the  course  of  time  the  continual  deposit  of  large  quanti- 
ties of  this  material  near  the  entrance  of  the  harbor  will  be  a  source  of 
danger  and  inconvenience  to  navigation,  and  measures  should  be  taken 
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to  prevent  such  deleterious  deposits  within  15  miles  of  the  Sandy  Hook 
Li{?ht-ship,oiin  less  than  16  fathoms  of  Mater.  To  prevent  such  dump- 
ing, esiHJcially  beyond  the  3-mile  limit,  thefollowiuj^  act,  which  will,  it 
is  believed,  accomplish  the  object  desired  in  a  .legitimate  manner,  ia 
proposed  and  recommended  for  passage  by  Congress: 

AN  ACT  to  prevent  the  damping  of  ballast  or  other  bnlky  material  in  the  approaehea  to.  Kew  York 
Harbor  and  Bay  off  Sandy  Hook. 

Be  it  enacted  hy  the  Senate  and  House  of  B^presentativee  of  the  Unit^  States  of  America 
iri  Congress  assembled,  That  any  veBsel  or  yessels  from  which  may  be  dumped  or  dlH- 
charged  ballast  or  other  bulky  material  in  the  approaches  to  New  York  Harbor  and 
Bay  within  fifteen  miles  of  the  Sandy  Hook  Lifi^ht-«hip,  or  in  less  than  sixteen 
fathoms  of  water,  shall  not  be  allowed  by  the  colTectors  of  customs  to  receive  pas- 
sengers or  carfi^o  or  clear  from  New  York  or  any  port  adjacent  to  New  York  Harbor 
and  fiay  for  the  period  of  six  months  from  the  time  of  the  commission  of  such  dump- 
ing or  discharging  of  ballast  or  other  bnlky  material. 

Sec.  2.  That  it  shaU  be  the  duty  of  the  supervisor  of  the  harbor  of  New  Yor^,  ap- 
pointed and  acting  under  the  provisions  of  an  act  entitled  **  An  act  to  prevent  ob- 
structive and  injurious  deposits  within  the  harbor  and  adjacent  waters  of  New  York 
City  by  dumping  or  otherwise,  and  to  punish  and  prevent  such  ofienscs,  '*  approved 
June  twenty-ninth,  eighteen  hundred  and  eight^'-eight,  to  detect  by  proper  measures 
any  vessel  or  vessels  which  may  dump  or  discharge  ballast  or  other  bulky  material 
within  the  limits  speciiied  in  the  foregoing  section  of  this  act,  and  upon  being  satis- 
fied of  the  commission  of  such  act  or  acts  to  report  the  same  to  the  collectors  of  cus- 
toms at  ports  adjacent  to  New  York  Harbor  and  Bay  for  action  by  them  in  pursu- 
ance of  tne  provisions  in  the  said  foregoing  section ;  and  the  provisions  of  the  said  ' 
act  approved  June  twenty-ninth,  eighteen  hundred  and  eighty-eight,  and  the  juris- 
diction of  the  said  supervisor  of  the  harbor  of  New  York,  are  hereby  extended,  so  far 
as  they  are  applicable  and  consistent  with  the  provisions  of  this  act,  to  embrace  the 
waters  incluued  within  the  limits  specified  in  section  one  of  this  act. 

Sec.  3.  That  the  collectors  of  customs  at  any  or  all  the  ports  ad^jacent  to  New 
York  Harbor  and  Bay,  upon  receipt  of  information  from  the  said  supervisor  of  the  har- 
bor of  New  York  that  any  vessel  or  vessels  have  dumped  or  discharged  ballast  or 
other  bulky  material  within  the  limits  specified  in  section  one  of  this  act,  are  hereby 
authorized  and  directed  not  to  allow  said  vessel  or  vessels  to  receive  passengers  or 
cargo  or  clear  from  the  respective  ports  within  six  months  from  the  time  of  commis- 
sion of  such  dumping  or  discharging  of  ballast  or  other  bulky  material,  as  provided 
in  section  one  of  this  act. 

MISSISSIPPI    RIVER   COMMISSION. 

The  Mississippi  River  Commission  was  organized  under  the  pro- 
visious  of  the  act  of  Congress  of  June  28, 1879. 

Commissioners,  Col.  C.  B.  Oomstock,  Corps  of  Engineers,  president; 
Lieut.  Col.  Chas.  R.  Suter,  Corps  of  Engineers;  Major  O.  H.  Ernst, 
Corps  of  Engineers;  Henry  L.  Whiting,  Assistant  U.  S.  Coast  and 
Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor,  and  Henry  Flad. 

The  report  of  the  Commission  for  the  fiscal  year  up  to  May  31, 1892, 
relating  to  surveys  of  the  entire  river,  and  works  of  construction  and 
improvement,  etc.,  in  Mississippi  River  between  the  mouth  of  Ohio 
River  and  the  head  of  the  passes,  is  submitted  as  Appendix  W  W. 

Estimates  of  funds  for  the  fiscal  year  ending  June  30, 1894, — ^The 
Mississippi  River  Commission  submits  the  following  estimate  of  the 
amount  required  for  the  fiscal  year  ending  June  30, 1892^  for  carrying 
on  continuously  the  work  of  improving  Mississippi  River  m  accordance 
with  the  provision  in  the  river  and  harbor  act  approved  July  13, 1892, 
which  authorizt*s  the  Secretary  of  War  to  enter  into  additional  con- 
tracts, or  to  purchase  material  and  do  the  work  otherwise  than  by  con- 
tract, for  the  continuous  prosecution  of  the  improvement,  to  be  paid  for 
as  appropriations  may  be  made  from  time  to  time : 

For  improvinjj  MiHsissippi  River  between  head  of  the  pa^^sos  and  the. 
inoiitti  of  Ohio  River,  inoliidinf]^  (^^lai'it'H,  ch^rical,  oflice,  traveliiifi^,  and 
miscellaneous  expenses  of  the  Mississippi  Hi ver  Oomwission $2, 665, 000 
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The  following  statement  of  amounts  tliat  can  be  profitably  expended 
in  fiscal  year  ending  Jane  30,  1894,  for  improvement  at  various  locali- 
ties on  the  Mississip]»i  Kiver,  is  submitted  by  the  Commission  in  com- 
pliance with  requirements  of  sections  2  of  the  river  alid  harbor  acts  of 
1860  and  1867: 

At  New  Madrid,  Mo $45,000 

At  Memphis,  Tenn , 75, 000 

At  Greenville,  Miss 200,000 

At  Vicksburg,  Miss .' 100, 000 

At  Natchen,  Miss.,  and  Vidalia,  La 400,000 

At  New  Orleans,  La 100,000 

For  rectificiition  of  Bed  and  Atchafalay a  rivers 300, 000 

Total 1,220,000 

MISSOURI    RIVER    COMMISSION. 

The  Missouri  Eiver  Commission  was  organized  under  the  provisions 
of  the  a<^t  of  July  6,  1884. 

Commissioners,  Lieut.  Col.  Chas.  R.  Suter,  Corps  of  Engineers,  presi- 
dent; Maj.  A.  Mackenzie,  Cori)S  of  Engineers;  Maj.  O.  H.  Ernst,  Corps 
of  Engine^ers;  Garland  C.  Broadhead,  and  Richard  S.  Berlin. 

The  report  of  the  Commission  for  the  fiscal  year  ending  June  30, 
1892,  relating  to  surveys,  works  of  construction  and  improvement, 
removal  of  obstructions,  etc.,  in  Missouri  River  below  Sioux  City,  Iowa, 
is  submitted  as  Ai)pendix  X  X. 

Estimate  of  amounts  thai  can  he  profitably  expended  during  fiscal  year 
ending  June  30, 1894. — ^The  Missouri  River  Commission  submits  the  fol- 
lowing estimate  of  the  amounts  that  can  be  profitably  exi)ended  during 
the  fiscal  year  ending  June  30,  1894,  upon  the  improvement  of  Missouri 
River  below  Sioux  City,  Iowa: 

Office  and  traveling  expensos  and  salariea  of  Coinuiission $20, 000 

Surveys  and  observations 25, 000 

Gauges,  physical  data,  and  publications 25, 000 

Operatinjf  snag  boat 35, 000 

Systematic  improvement  in  first  reach 645, 000 

Total 750,000 

HARBOR    LINES. 

The  section  in  the  river  and  harbor  act  of  1888  autliorizing  the  estab- 
lishment of  harbor  lines  was  amended  and  reenacted  by  the  river  and 
harbor  act  approved  September  19, 1890,  as  follows: 

Sec.  12.  That  section  12  of  the  river  and  harbor  act  of  Augnst  11, 1888,  be  amended 
and  reenacted  so  as  to  read  as  follows : 

Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  cHtablishmont  of  har- 
bor lines  is  essential  to  the  preservation  and  protection  of  harbors,  lie  may,  and  is 
hereby  authorized  to,  cause  such  lines  to  be  established,  beyond  which  no  ])ier8, 
wliarves,  bulkheads,  or  other  works  shall  be  extended  or  deposit*  made,  except 
under  siich  regulations  as  may  be  prescribed  from  time  to  time  by  him ;  and  any 
person  who  shall  willfuUy  violate  the  provisions  of  this  section,  or  any  rule  or  regu- 
lation ma<le  by  the  Secretai'y  of  War  in  pursuance  of  this  section,  shall  be  deemed 
guilty  of  a  misdemeanor,  and,  on  conviction  thereof,  shall  be  punished  by  a  fine  not 
exceeding  $1,000,  or  imprisonment  not  exceeding  one  year,  at  the  discretion  of  the 
court  for  each  offense. 

In  cases  where  it  had  been  made  manifest  to  the  Secretary  of  War 
that  the  establishment  of  certain  harbor  lines  is  essential  to  the  pres- 
ervation and  protection  of  the  harbors,  the  cases  were  referred  to 
oftic^ers  in  local  charge  of  the  distiict  in  which  the  harbors  are  located 
or  to  boards  of  engineers  specially  appointed  for  the  puqiose,  for  con- 
sideration and  report.    The  necessary  examinations  having  been  made, 
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reports  with  maps  were  rendered,  which  were  submitted  to  the  Secre* 
tary  of  War  by  the  Chief  of  Engineers,  with  recommendation  that  the 
lines  as  indicated  be  approved,,  and  that  the  approval  be  placed  njHyn 
the  max>s  showing  the  harbor  lines. 

Under  the  requirements  of  law  as  cited,  and  in  the  maimer  described, 
harbor  lines  have  been  established  as  Ibllbws : 

HARBOB  LINES  AT  FIVE-MILE  RIVER  HARBOR,  OONNBOTIOUT. 

Col.  D.  0.  Houston,  Corps  of  Engineers,  in  compliance  with  instoic- 
tions  from  this  office,  mad^  report  dated  January  22, 1892;  report  sub- 
mitted to  the  Secretary  of  War  January  25, 1892;  approved  January 
26, 1892.    (See  Appendix  D  27.) 

HARBOR  LINES  IN  NEW  YORK  HARBOB  AOT)  ITS  ADJACENT  WATERS. 

The  Board  of  Engineers  on  harbor  lines  for.Kew  York  Harbor  and 
its  adjacent  waters,  consisting  of  Ools.  Henry  L.  Abbot,  William  P. 
Craighill,  0.  B.  Comstock,  and  D.  0.  Houston,  and  Lieut.  Col.  6.  L. 
Gillespie,  Corps  of  Engineers,  was  constituted  by  Special  Orders  No. 
11,  Headquarters,  Corps  of  Engineers,  January  30, 1889. 

a.  (i)  Great  Mill  and  Little  Mill  rocJcSy  Hast  River;  {2)  eastern  shore  of 
Or avesend  Bay ^  from  Fort  Hamiltbn  to  Con^  Island;  amd  {3)  southern 
shore  of  Raritan  and  Sandy  Hook  hays^  from  Cheesequdke  Creek  to  the 
hightcay  bridge  across  Shrewsbury  River  at  Navesink  Highlands, — ^Re- 
port  dated  February  8, 1892;  submitted  to  the  Secretary  of  War  Feb- 
ruary 13, 1892;  approved  March  9, 1892. 

6.  Modification  of  harbor  linesdn  Jersey  flats^  in  front  ofBayownSj  New 
Jersey y  to  permit  solid  filling  and  constructions  by  Mr.  R.  G,  Packard  out- 
side the  established  harbor  lines. — An  ap])lication  by  Mr.  R.  6.  Packard 
for  permission  to  build  certain  dikes,  etc.,  and  make  solid  filling  out- 
side the  established  harbor  lines  in  Jersey  Flats  in  front  of  Bayonne, 
N.  J.,  was  reported  on  by  the  Board  October  13, 1891.  The  permission 
desired  was  granted  by  the  Acting  Secretary  of  War  December  26, 
1891.  upon  certain  conditions  and  upon  the  filing  by  Mr.  Packard  of  a 
bona  to  secure  the  construction  and  maintenance  by  him  of  a  tidal 
prism  behind  the  approved  bulkhead  line  equal  in  volume  to  the  dis- 
placement caused  by  the  constructions  exterior  to  the  bulkhead  line. 

0.  Modification  of  harbor  lines  established  January  5, 1891  (see  An- 
nual Eeport,  Chief  of  Engineers,  1891,  page  963),  on  the  northshore  of  Bast 
River y  between  Oak  Point  and  Hunts  Point. — Report  dated  May  20, 1892; 
submitted  to  the  Secretary  of  War  June  7, 1892 ;  approved  June  11, 1892. 

d.  Modification  of  pierhead  line  established  March  4, 1890  (see  Annual 
Keport,  Chief  of  Engineers,  1890,  page  796),  ow-  the  Arthur  Killy  in  front 
of  Perth  Amboy,  New  Jersey. — Report  dated  May  20, 1892;  submitted  to 
the  Secretary  of  War  July  16, 1892;  approved  August  9, 1892. 

(See  Appendix  E  14.) 

HABBOB    LINES    IN    ANACOSTIA    BIVEB   (EASTEBN    BBANCH    OF  THE 
POTOMAC)  AT  WASHINGTON,  DISTBICT  OF  COLUMBIA, 

The  Board  of  Engineers  on  harbor  lines  for  Anacostia  River,  consist- 
ing of  ('ol.  William  P.  Craighill,  Lieut.  Col.  George  H.  Elliot,  and  Maj. 
Charles  B.  L.  B.  Davis,  Corps  of  EngiiK^ers,  constituted  by  Special  Or- 
ders Ko.  10,  Headquarters,  Corps  of  Engineers,  February  20,  1892, 
nia<le  report  dated  May  16, 181)2;  report  submitted  to  the  Secretary  of 
War  May  19, 18925  approved  May  21, 1892.    (See  Appendix  J  16.) 
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MODIFICATION  OF  HARBOR  LINES  IN  SOUTH  BRANCH  OF  ELIZABETH 
RIVER  AT  THE  NAVY-YARD,  NORFOLK,  VIRGINIA. 

The  N"avy  Departnieiit,  June  21,  1892,  requested  that  the  harbor 
lines  established  in  south  branch  of  P]lizabeth  Eiver  at  the  Norfolk  navy- 
yard  by  the  Secretary  of  Wai'  May  9, 1890  (see  Annual  Report,  Chief 
of  Engineers,  1890,  page  1032),  be  modified  so  as  to  permit  extension  of 
the  quay  wall  south  of  the  entrance  to  the  timber  basin  at.  the  navy- 
yard.  This  modification  was,  upon  the  recommendation  of  the  Chief  of 
Engineers,  approved  by  the  Secretary  of  War  June  30, 1^2.  (See  Ap- 
pendix K  9.) 

HARBOR  LINES  AT    SAN  PEDRO,  WILMINGTON  HARBOR,  CALIFORNIA. 

The  Board  of  Bngijieers  on  harbor  lines  for  San  Pedro,  Wilmington 
Harbor,  California,  consisting  of  Col.  G.  H.  Mendell,  Lieut.  Col.  W.  H. 
H.  Benyaurd,  and  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  constituted  by 
Special  Orders  No.  20,  Ileadquarters,  Coi-ps  of  Engineers,  March  25, 
1891,  made  report  dated  July  8,  1892,  recommending  establishment  of 
harbor  lines  additional  to  those  established  by  the  Secretary  of  War  at 
this  locality  July  28, 1891  (see  Annual  Eeport,  Chief  of  Engineers,  1891, 
page  2976):  report  submitted  to  the  Secretary  of  War  August  9, 1892; 
approved  August  10, 1892.    (See  Appendix  E  R  7.) 

HARBOR  LINES  IN  SAN  DIEQO  HARBOR  AND  ADJACENT  WATERS,  CAL- 
IFORNIA— ^AT  NATIONAL  CITY,  SAN  DIEGO,  ROSEVTLLE,  LA  PLAYA, 
CORONADO,   SPANISH    BIGHT,   AND  OORONADO  NORTH  ISLAND. 

The  Board  of  Engineers  on  harbor  lines  for  San  Diego  Harbor  and 
adjacent  waters,  California,  consisting  of  Col.  G.  H.  Mendell,  Lieut.  Col. 
W.  H.  H.  Benyaurd,  and  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  con- 
stituted by  Special  Orders  No.  61,  Headquarters,  Corps  of  Engineers, 
October  11, 1888,  made  report  dated  June  13,  1892,-  report  submitted 
to  the  Secretary  of  War  June  21, 1892;  approved  June  21, 1892. 

These  lines  include  the  harbor  lines  established  at  San  Diego  and 
Goronado  by  the  Secretary  of  War,  April  2, 1890  (see  Annual  Beport, 
Chief  of  Engineers,  1890,  page  2904). 

(See  Appendix  ER  8.) 

HARBOR  LINES  IN  OLYM^IA  HARBOR,  VANCOUTBR  HARBOR  (COLUM- 
BIA RIYER  AT  VANCOUVER),  AND  BELLINGHAM  BAY  (AT  NEW 
WHATCOM  AND  FAIRHAVEN),  WASHINGTON. 

The  Board  of  Engineers  on  harbor  lines  for  these  localities,  consisting 
of  Ool.  G.  H.  Mendell,  Maj.  Thomas  H.  Handbury,  and  Capt.  Thomas  W. 
Symons,  Corps  of  Engineers,  constituted  by  Special  Orders  No.  16, 
Headquarters,  Corps  of  Engineers,  March  12, 1892,  made  report  dat«d 
May  23, 1892;  report  submitted  to  the  Secretary  of  War  May  31, 1892; 
approved  June  3, 1892.    (See  Appendix  T  T  16.) ^ 

HARBOR  LINES  IN  WILLAMETTE  RIVER  AT  PORTLAND,  OREGON. 

The  Board  of  Engineers  on  harbor  lines  for  Willamette  Biver  at 
Portland,  Oregon,  consisting  of  Col.  G.  H.  Mendell,  Maj.  Thomas  H. 
Handbury,  and  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  consti^ 
tuted  by  Special  Orders  No.  88,  Headquarters,  Corps  of  Engineers, 
December  24, 1890,  made  a  majority  report,  dated  May  23, 1892;  report 
submitted  to  the  Secretary  of  War  July  16, 1892  j  approved  August  9, 
J892,    (See  Appendix  TJ  XJ  U.)  Dig,,ed  by  Google 
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BRIDGJNG  NAVIGABLE  WATERS  OF  THE  UNITED   STATES. 

Plans  and  locations  of  the  following  bridges  proposed  to  be  erected 
across  navigable  waters  of  the  United  States  have  been  examined  with 
a  view  to  protection  of  the  interests  of  navigation,  and  have  been  ap- 
proved by  the  Secretary  of  War  under  the  requirements  of  the  special 
acts  of  Congress  authorizing  their  construction,  or  under  the  general 
provisions  of  the  river  and  harbor  acts  approved  September  19,  1890, 
and  July  13, 1892;  and  copies  of  the  plaus  and  locations  as  approved 
have  been  sent  to  the  officers  of  the  Corps  of  Engineers  in  charge  of 
the  river  and  harbor  districts  in  which  the  bridges  are  to  be  built,  in 
order  that  they  may  supervise  the  construction  so  far  as  necessary  to 
see  that  the  bridges  are  built  in  accordance  therewith: 

1.  Bridge  of  tJie  city  of  Snohoinisky  Washington^  acrass  Snohomish  Riv- 
er,— Section  7  of  river  and  harbor  act  approved  3<^ptember  19, 1890, 
and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  May  16, 1891 ;  approved  by  the  Secretary 
of  War  July  22, 1801 ;  copy  sent  to  Capt.  Thomas  W.  Symons,  Corps  of 
Engineers,  July  24, 1891. 

Capt.  Symons  reported,  December  5,  1891,  the  completion  of  this 
bridge. 

J2,  Bridge  of  the  Valley  Street  Railway  Company  across  Duwamish  Riv- 
er jin  Section  29^  Township  2i  north,  Ratige  4  east,  Washington,— -^eifit\on 
7  of  river  and  harbor  act  ai)proved  September  19, 1890,  and  act  of  the 
legislature  of  the  Stat^  of  Washington. 

Plan  and  location  submitted  by  the  company  September  2, 1891;  ap- 
proved by  the  Secretary  of  War  October  17,  1891;  copy  sent  to  Capt. 
Thomas  W.  Symons,  Corps  of  Engineers,  October  20, 1891. 

Capt.  Symons  reported,  June  30, 1892,  that  this  bridge  was  completed 
Mtirch  4, 1892,.  in  accordance  with  the  approved  plaus. 

3.  Bridge  of  the  Cherry  Island  Marsh  Company  a^cross  Brandywine 
Creek  at  Fourth  street,  extended,  Wilmington^  Delaware, — Section  7  of 
river  and  harbor  act  approved  September  19, 1890,  and  act  of  legisla- 
ture of  the  State  of  Delaware. 

Plan  and  location  submitted  by  the  company  September  26, 1891 ; 
approved  by  the  Secretary  of  War  October  26,  1891;  copy  sent  to 
William  F.  Smith,  United  States  agent,  Major  of  Engineers,  U.  S. 
Army,  retired,  October  30,  1891. 

Maj.  Smith  reported,  May  12, 1892,  that  the  bridge  had  been  com- 
pleted in.practical  accordance  with  the  approved  plan. 

4.  Bridge  of  Clatsop  County,  Oregon,  across  Wallusli  River, — Section 
7  of  river  and  harbor  act  a})proved  September  19,  1890,  and  act  of  the 
legislature  of  the  State  of  Oregon. 

Plan  and  location  submittM  by  the  county  court  February  13, 1891, 
and  modified  pla^i  submitted  September  16, 1891 ;  approved  by  the  Sec- 
retary of  War  October  26,  1891;  copy  sent  to  Maj.  Thomas  H.  Hand- 
bury,  Corps  of  Engineers,  October  30,  1891. 

5.  Bridges  of  the  Snohomish,  Skylcomish  and  Spokane  Railtray  and 
Transportation  Company  across  Snohomish  River  in  Section  32,  Township 
29  north,  Range  5  east,  Willamette  meridian,  Washington,  and  across 
Ebey  Sloug\  in  Section  4,  Township  28  north,  Range  5  east,  Willamette 
meridian^  Washington, — Section  7  of  river  and  harbor  act  approved  Sep- 
tember 19,  1890,  and  act  of  the  legislature  of  the  State  of  Washington. 

Plans  and  locations  submitted  July  7,  1891 ;  approved  by  the  Secre- 
tary of  War  October  30, 1891 ;  copies  sent  to  Capt.  Thomas  W.  Symons, 
Corps  of  Engineers,  November  4, 1891. 
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Capt.  Symons  reported,  April  4, 1892,  that  these  bridges  Tiad  been 
completed;  that  across  Ebey  Slough  iii  practical  conformity  with  the 
approved  plan,  bat  that  across  Snohomish  Eiver  not  so,  there  being 
but  one  clear  draw-opening  of  99  feet  in  the  stream  instead  of  two  of 
100  feet  each  as  called  for  by  the  approved  plan;  Capt.  Symons  states 
that  this  unauthorized  departure  from  the  approved  plan  will  not  work 
any  detriment  to  navigation.  , 

6.  Bridge  of  the  Litchfield^  Carrollt^m  and  Western  Railroad  Company 
across  Illinois  River  heticeen  Columbiana  and  KampsvilU^  Illinois, — ^Act 
of  CJongress  approved  March  3, 1883;  amended  by  act  approved  Octo- 
ber 1, 1890. 

Plan  and  location  submitted  by  the  company  October  22, 1890,  and 
modified  plan  submitted  November  28, 1890;  approved  by  the  Secre- 
tary Of  War  November  4,  1891;  copy  sent  to  Capt.  W.  L.  Marshall^ 
Corps  of  Engineers,  November  5, 1891. 

7.  Bridge  of  the  Nashville^  Chattanooga  and  8t.  Louis  Railway  Com- 
pany across  Tennessee  River  at  Johnsonville^  Tennessee, — This  bridge  be- 
ing an  obstruction  to  navigation,  a  notice  dated  July  12, 1889,  from  the 
Secretary  of  War  was,  under  the  provisions  of  river  and  harbor  act  of 
August  11, 1888,  served  upon  the  railway  company  requiring  such  alter- 
ation of  the  bridge  as  would  render  navigation  through  or  under  it  free, 
easy,  and  unobstructed  (see  Annual  Rei)ort,  Chief  of  Engineers,  1890, 
page  340). 

Proceedings  being  begun  anew  under  the  provisions  of  river  and  har- 
bor act  approved  September  19,  1890,  the  company  proposed  to  replace 
the  old  structure  by  a  new  bridge,  which  would  be  much  more  satisfac- . 
tory  than  alteration  of  the  existing  structure.  The  plans  for  the  new 
bridge  submitted  by  the  company  were  approved  by  the  Secretary  of 
War  November  19,  1891,  under  section  4  of  the  act  of  September  19, 
1890,  the  new  bridge  to  be  completed,  and  such  portions  of  the  old 
bridge  as  would  obstruct  navigation  to  be  cleared  from  the  river,  on  or 
before  November  15,  1894.  Copy  was  sent  to  Lieut.  Col.  Henry  M. 
Robert,  Corps  of  Engineers,  November  21, 1891. 

8.  Bridge  of  Letvis  County^  Washington^  across  Cowlitz  River  at  To- 
UdOj  Lewis  County^  Washington, — Section  7  of  river  and  harbor  act 
approved  September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
Washington. 

Plan  and  location  received  from  the  Board  of  County  Commissioners 
July  10, 1891 ;  approved  by  the  Secretary  of  War  November  19, 1891 ; 
copy  sent  to  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  Novem- 
ber 21, 1891. 

9.  Bridge  of  the  Navesinlc  Railroad  Company  across  Shretcsbury  River 
at  Highland  Beach,  ^ew  Jersey. — Section  7  of  river  aiid  harbor  act  ap- 
proved September  19,  1890,  and  act  of  the  legislature  of  the  State  of 
New  Jersey. 

Plan  and  location  submitted  by  the  company  October  12, 1891,  and 
modified  plan  and  location  submitted  November  19, 1891 ;  approved  by 
the  Se<*,retary  of  War  I)ecember  2, 1891 ;  copy  sent  to  Capt.  Thomas  L. 
Casey,  Corps  of  Engineers,  December  4,  1891. 

10.  Bridge  of  the  Belaicare  Railroad  Company  across  Christiana  River 
on  the  line  of  its  railroad  in  New  Castle  Count y,  Delaware. — ^River  and 
harbor  act  approved  September  19, 1890. 

Plans  for  reconstruation  of  the  old  bridge  at  this  locality  were  sub- 
mitted by  the  company  October  9,  1891 ;  approved  by  the  Secretary  of 
War  December  8,  1891;  copy  sent  to  William  F.  Smith,  United  States 
agent,  Major  of  Engineers,  CJ.  S.  Army,  retired,  December  11,  1891. 
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A  slight  modification  of  the  approved  plan,  increasing  the  width  of 
the  draw  span  5^  inches,  and  modil^ng  the  masonry  construction,  sub- 
mitted by  the  company  January  23,.  1892,  was  approved  by  the  Secre- 
tary of  War  January  28, 1892;  copy  sent  to  Msg.  Smith  January  29, 
1892. 

Maj.  Smith  reported,  July  5, 1892,  that  the  bridge  had  been  com- 
pleted in  accordance  with  the  modi^ed  plan  as  approved. 

11.  Bridge  of  Limestone  County^  Alahamay  eusross  Elk  Biver  at  Elk 
River  Mills ^  Alabama. — Section  7  of  river  and  harbor  act  approved 
September  19, 1890,  and  act  of  the  legislature  of  the  State  of  Alabama. 

Plans  submitted  by  the  Commissioners  November  9, 1891;  approved 
by  the  Secretary  of  War  December  9, 1891;  copy  sent  to  Gapt.  George 
W.  Goethals,  Corps  of  Engineers,  December  12, 1891. 

Capt.  Goethals  reported,  January  27, 1892,  that  the  bridge  had  been 
completed  in  accordance  with  the  approved  plan. 

13.  Bridge  of  Board  of  Parle  Commissioners  of  Boston.  MassachusettSy 
across  navigable  water  way  between  Q  Street^  Bostony  and  CasUe  Island^ 
Massachusetts. — Section  7  of  river  and  harbor  act  approved  September 
19, 1890,  and  act  of  the  legislature  of  the  State  of  Massachusetts. 

Plans  and  location  submitted  by  the  Commissioners  September  16 
and  November  27, 1891;  approved  by  the  Secretary  of  War  December 
12, 1891;  copy  sent  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
December  23, 1891. 

13.  Bridge  of  the  Oregonian  Railroad  Company  across  Yamhill  River 
near  Lafayette^  Yamhill  County^  Oregon. — Section  7  of  river  and  har- 
bor act  approved  September  19, 1890,  and  act  of  the  legislature  of  tibe 
State  of  Oregon. 

■  Location  and  plan  for  reconstruction  of  bridge  at  this  point  were  sub- 
mitted by  the  company  October  17, 1891;  approved  by  the  Secretary 
of  War  December  12,.  1891;  copy  sent  to  Maj.  Thomas  H.  Handbury, 
Corps  of  Engineers,  December  17, 1891. 

14.  Bridge  of  tJie  Ocean  Springs  Bridge  Company  aeross  main  channel 
of  Fort  Bayou  at  Ocean  Springs^  Jackson  County j  Mississippi. — Section 
7  of  river  and  harbor  act  approved  September  19, 1890,  and  act  of  the 
legislature  of  the  State  of  Mississippi. 

Plan  submitted  by  the  company  September  12, 1891 ;  approved  by 
the  Secretary  of  War  December  14, 1891 ;  copy  sent  to  Maj.  A.  N.  Dam- 
reU,  Corps  of  Engineers,  December  22, 1891. 

15.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway  Company 
a^sross  Huron  River  at  Euronj  Ohio. — Section  7  of  river  and  harbor  act 
approved  September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
Ohio. 

Plan  and  location  submitted  by  the  company  September  8,  1891; 
approved  by  the  Secretary  of  War  December  18, 1891;  copy  sent  to 
Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  December  21, 1891. 

16.  Bridge  of  the  Milwaukee,  Lake  Shore  and  Western  Railway  Com- 
pany a4yross  Sheboygan  River  in  Sheboygan.  Wisconsin. — Section  7  of 
river  and  harbor  act  approved  September  i9, 1890,  and  act  of  tiie  leg- 
islature of  the  State  of  Wisconsitt. 

Plan  for  new  bridge  to  replace  the  old  one  at  this  locality  submitted 
by  the  company  Koveraber  19, 1891 ;  approved  by  the  Secretary  of  War 
December  23, 1891;  copy  sent  to  Maj.  Charles  E.  L.  B,  Davis,  Corps  of 
Engineers.  December  29, 1891. 

17.  Briage  of  the  city  of  Albany,  Oregon,  across  Willamette  River. — 
Act  of  Congress  approved  December  26*  1800. 

Plan  and  location  submitted  by  the  city  May  16,  1891,  and  new  plan 
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and  location  submitted  October  24, 1891;  approved  by  the  Secretary  of 
War  December  23, 1891  j  copy  sent  to  Maj.  Thomas  H.  Handbury,  Corps 
of  Engineers,  December  29,  1891. 

16.  Bridge  of  the  South  Twenty-second  Street  Bridge  Company  across 
Monongahela  Miver  at  Pittslmrgy  Pennsylvania. — Section  7  of  river  and 
harbor  act  approved  September  19,  1890,  and  act  of  the  legislature 
of  the  State  of  Pennsylvania. 

Plan  and  location  submitted  by  the  company  August  15,  1891,  and 
modified  plan  submitted  December  16, 1891 ;  approved  by  the  Secretary 
of  War  December  26, 1891;  copy  sent  to  Maj.  D.  W.  Lockwood,  Corps 
of  Engineers,  December  31, 1891. 

19.  Bridge  of  the  Superior  Belt  Line  and  Terminal  Railway  Company 
across  St.  Louis  BivcTy  Wisconsin  and  Minriesotay  about  12  miles  above 
Superior.  Wisconsin, — ^Act  of  Congress  approved  February  24, 1891. 

The  nghts  granted  the  Dulutb,  Bed  Wing  and  Southern  Bailroad 
Company  by  the  act  of  February  24, 1891,  were  relinquished  by  it  to 
the  other  beneficiary  of  the  act,  the  Superior  Belt  Line  and  Terminal 
Bailway  Company.  Plan  and  location  were  submitted  February  14, 
1891,  and  modified  plan  and  location  received  September  16, 1891 :  ap- 
proved by  the  Secretary  of  War  December  26, 1891 ;  copy  sent  to  Oapt. 
W.  L.  Fisk,  Corps  oif  Engineers,  January  4, 1892. 

20.  Bridge  of  the  Iforth  River  Bridge  Company  across  Hudson  River 
near  Twenty-third  Street^  UTew  YorJc  City, — ^Act  of  Congress  approved 
July  U,  1890. 

Plan  and  location  submitted  by  the  company  December  1, 1890,  were 
considered  by  The  Board  of  Engineers,  whose  report  thereon  of  April 
23, 1891.  approved  by  the  Secretory  of  War  April  29, 1891,  was  adverse 
to  the  plans  as  presented.  It  was  the  opinion  of  the  Board,  concurred 
in  by  the  War  Department,  that  the  proposed  bridge,  if  located  in  the 
vicinity  of  Twenty-third  street,  should  have  a  clear  headway  at  the 
middle  of  the  span  above  high  water  of  spring  tides  of  not  less  than 
150  feet  under  any  conditions  of  load  or  temperature;  and  at  the 
towers  of  not  less  than  140  feet  (see  Annual  Keport,  Chief  of  Engi- 
neers, 1891^  pages  433  and  3853). 

November  17, 1891,  the  company  submitted  plans  modified  so  as  to 
conform  with  the  requirements  as  to  height  fixed  by  the  War  Depart- 
ment: these  plans  and  the  location  were  approved  by  the  Secretary  of 
War  December  29, 1891;  copy  sent  to  Lieut.  Col.  G.  L.  Gillespie,  Corps 
of  Engineers,  January  4, 1892, 

21.  Bridge  of  the  Lake  Shore  and  Michigan  Southern  Railway  Company 
across  Sa/ndusky  Bay,  Ohio. — Section  7  of  river  and  harbor  act  approved 
September  19, 1890,  and  act  of  the  legislature  of  the  State  of  Ohio. 

Plan  and  location  submitted  by  the  company  October  24  and  Decem- 
ber 24, 1891;  approved  by  the  Secretary  of  War  January  16,  1892; 
copy  sent  to  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  January 
19,1892. 

It  is  understood  that  the  railway  company  proposes  to  construct  a 
draw  span  with  a  clear  opening  of  65  feet,  instead  of  60  feet,  as  pro- 
vided in  the  approved  plan. 

22.  Bridge  of  the  Chicago^  Milwaukee  and  St^Paul  Railway  Company 
a4sross  Portage  Canal,  connecting  Fox  and  Wisconsin  rivers,  near  Portage 
Ciiyj  Wiscov4iin. — Plan  for  bridge  to  replace  the  existing  structure  sub- 
mitted by  the  company  December  18, 1891 ;  approved  by  the  Secretary 
of  War  January  20, 1892;  copy  sent  to  Mty.  James  F.  Gregory,  Corps 
of  Engineers,  January  23. 1892. 

23.  Bridge  of  the  city  of  Oshkoshj  Wisconsin,  across  Fox  River  at  Wis- 
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mnsin  avenue  in  Oshkosh. — Section  7  of  river  and  harbor  act  a])proved 
September  19, 1890,  and  act  of  the  legislature  of  the  State  of  Wiscon- 
sin. 

Plan  and  location  submitted  by  the  city  December  30, 1891;  ap- 
proved by  the  Secretary  of  War  February  1, 1892;  copy  sent  to  Maj. 
James  F.  Gregory,  Corps  of  Engineers,  February  3, 1892. 

24.  Bridge  of  the  city  of  Manitowoc^  Wiacon^iny  across  Manitowoc 
River  at  foot  of  Eighth  street^  Manitowoc. — Section  7  of  river  and  harbor 
act  approved  September  19, 1890,  andactof  the  legislature  of  the  State 
of  Wisconsin. 

Plan  for  new  bridge  to  replace  the  existing  structure  received  March 
5, 1892;  approved  by  the  Secretary  of  War  March  8, 1892;  copy  sent  to 
Maj.  James  F.  Gregory,  Corps  of  Engineers,  March  9,  1892. 

25.  Bridge  of  WahJciaJcum  County  j  Wa^hingtoUy  across  Alger  {or  Broohs) 
Slough. — Section  7  of  river  and  harbor  act  approved  September  19, 1890, 
and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  Board  of  County  Commissioners 
January  6,  1892;  approved  by  the  Secretary  of  War  March  19,  1892; 
copy  sent  to  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  March 
23,  1892. 

Capt.  Symons  reported,  June  25,  1892,  the  completion  of  this  bridge 
in  practical  accordance  with  the  approved  i)lan. 

26.  Bridge  of  the  Milwaulcee^  Lake  Shore  and  Western  Raihcay  Com- 
pany across  Wolf  Eiver  at  New  London^  Wisconsin. — Section  7  of  river 
and  harbor  act  api)roved  September  19,  1890,  and  act  of  the  legislature 
of  the  State  of  Wisconsin, 

Plans  for  new  bridge  to  replace  existing  structure  submitted  by  the 
company  February  12, 1892 ;  approved  by  the  Secretary  of  War  March 
22, 1892;  copy  sent  to  Maj.  James  F.  Gregory,  Corps  of  Engineers, 
March  25, 1892. 

27.  Bridge  of  Plymouth  and  Barnstable  counties^  Massachusetts^  across 
Cohasset  Narrows,  so  called^  between  toicns  of  Warehain  and  Bourne. — 
Section  7  of  river  and  harbor  act  approved  September  19,  1890,  and  act 
of  the  legislature  of  the  State  of  Massachusetts. 

Plan  and  location  submitted  by  the  County  Commissioners  February 
2,  1892;  approved  by  the  Secretary  of  War  April  14,  1892;  copy  sent 
to  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  April  18,  1892. 

28.  Bridge  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Company 
across  Chippewa  River,  near  Red  Cedar,  Wisconsin. — Section  7  of  river 
and  harbor  act  approved  September  19, 1890,  and  act  ot  the  legislature 
of  the  State  of  Wisconsin. 

Plan  for  new  bridge  to  replace  existing  structure  submitted  by  the 
company  February  10, 1892;  approved  by  the  Secretary  of  War  April 
16,  1892;  copy  sent  to  Maj.  W.  A.  Jones,  Corps  of  Engineers,  April  20, 
1892. 

29.  Bridge  of  the  Kenton  County  and  Campbell  County  Bridge  Com- 
pany across  Licking  River  between  Newport  and  Covington,  Kentucky. — 
Section  7  of  river  and  harbor  act  approved  September  19, 1890,  and  act 
of  the  legislature  of  the  State  of  Kentucky. 

Plan  and  location  submitted  by  the  company  December  7, 1891;  ap- 
proved by  the  Secret4iry  of  War  A])ril  20,  1892;  copy  sent  to  Maj. 
Amos  Stickney,  Corps  of  Engineers,  April  23,  1892. 

On  August  10, 1892,  the  Secretary  of  War  approved  plans  for  false 
works  to  be  erected  diu-ing  the  construction  of  the  bridge,  the  false 
works  and  all  obstructions  to  be  removed  by  October  1, 1892. 

30.  Bridge  of  Skagit  County,  Washington,  across  Swinomish  Slough. — 
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Section  7  of  river  and  harbor  act  approved  September  10, 1890,  and 
act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  locution  submitted  by  the  Board  of  County  Commissionees 
September  8, 1891,  and  January  16, 1892 ;  approved  by  the  Secretary 
of  War  April  21,  1892;  copy  sent  to  Capt.  Thomas  W.  Symons,  Corps 
of  Engineers,  April  23, 1892. 

31.  Bridge  of  the  'Washington  mid  Chesapeake  Bea^h  Railway  Company 
jactoss  Fatuxeiit  Biver  at  Mt.  Calvertj  near  Bristol  Landing^  Maryland.— - 
*  Section  7  of  river  and  harbor  act  approved  September  19, 1890,  and  act 

of  the  legislature  of  the  State  of  Maryland. 

Plan  and  location  submitted  by  the  company  April  6, 1892;  approved 
by  the  Secretary  of  War  April  26, 1892 :  copy  sent  to  Maj.  Charles  E, 
L.  B.  Davis,  Corps  of  Engineers,  April  27, 1892. 

32.  Bridge  of  the  Washington  and  Arlington  Railway  Company  across 
Potomac  River  at  the  "  Three  Sisters^  near  Washington^  District  of  Co- 
lumhia. — Act  of  Congress  approved  February  28,  1891. 

Plan  and  location  submitted  by  the  company  March  25, 1892;  ap- 
proved by  the  Secretary  of  War  April  27, 1892;  copy  sent  to  Maj. 
Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  April  29, 1892. 

33.  Bridge  of  the  Leavenworth  anid  Platte  County  Bridge  Company 
across  Missouri  River  at  Leavenworth^  Kansas. — ^Acts  of  Congress  ap- 
proved February  25, 1889,  and  July  26, 1890. 

Plan  for  bridge  to  be  located  at  Cherokee  Street,  Leavenworth,  was 
approved  by  the  Secretary  of  War  September  25, 1890  (see  Annual 
Keport,  Chief  of  Engineers,  1891,  page  428,  and  Annual  Eeport,  Chief  of 
Engineers,  1889,  page  372).  On  March  18  and  April  21, 1892,  application 
was  submitted  for  authority  to  change  the  location  from  Cherokee  Street 
to  Choctaw  Street, in  Leavenworth;  approved  by  the  Secretary  of  War 
April  27, 1892;  copy  sent  to  Lieut.  CoL  Chas.  R.  Suter,  Corps  of  Engi- 
neers, April  29, 1892. 

34.  Bridge  of  Warren  County y  Mississippi j  across  Big  BlacJc  River  at 
Baldwin  Fetryj  about  15  miles  east  of  VicJcsburg. — Section  7  of  river  and 
harbor  act  approved  September  19, 1890,  and  act  of  the  legislature  of 
the  State  of  Mississippi. 

Plan  and  location  submitted  by  the  board  of  supervisors  April  4, 
1892;  approved  by  the  Secretary  of  War  April  28, 1892;  copy  sent  to 
Capt  J.  H.  Willard,  Corps  of  Engineers,  April  30, 1892. 

35.  Bridge  of  Sagadahoc  County ^  Maine j  at  Phippsburg,  across  AtJcins 
Bay.  Kennebec  River. — Section  7  of  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  and  act  of  the  legislature  of  the  State  of  Maine. 

On  July  30,  1891,  the  county  commissioners  applied  for  approval  of 
plan  and  location  of  the  proposed  bridge.  On  May  2, 1892,  the  Secre- 
tary of  War,  in  letter  to  the  attorney  representing  the  county,  stated 
that  a«  there  appeared  to  be  no  traffic  on  Atkins  Bay  except  such  as 
was  carried  on  by  boats  that  could  pass  under  an  ordinary  pile  bridge, 
no  objection  would  be  interposed  by  the  War  Department  to  the  con- 
struction of  the  bridge,  and  also  called  attention  to  the  provisions  of 
law  which  would  require  action  by  the  Department  should  the  bridge 
at  any  time  pi:ove  an  unreasonable  obstruction  to  navigation.  A  copy 
of  the 'letter  of  the  Secretary  of  War  was  sent  to  Lieut.  Col.  Peter  C. 
Hains,  Corps  of  Engineers,  June  27,  1892. 

36.  Bridge  of  Chehalis  County^  Washington,  across  ChehaUs  River  at 
the  Elbow  Riffle,  Washington. — Section  7  of  river  and  harbor  act  approved 
September  19, 1890,  and  act  of  the  legislature  of  the  State  of  Washing- 
ton. 

Plan  and  location  submitted  by  the  Board  of  County  Commissioners 
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March  17, 18925  approved  by  the  Secretary  of  War  May  14, 1892 :  copy 
sent  to  Capt.  Thomas  W.  Symons,  Corps  of  Engineers,  June  2, 1»92. 

37.  Temporary  and  permanent  oridges  of  the  New  TorJc  Central  and 
Hudson  River  Railroad  Company  across  Harlem  River  at  Fourth  Avenue j 
Nett  York  City. — River  and  harbor  act  approved  September  19, 1890, 
and  act  of  the  legislature  of  the  State  of  New  York. 

N^otice  dated  July  2, 1890,  was  served  on  the  coiipany,  requiring  al- 
teration of  this  bridge  (see  Annual  Report,  Chief  of  Engineers,  1890, 
pages  344  and  3484).  To  meet  the  requirements  of  this  notice  and  the 
provisions  of  the  act  of  September  19, 1890,  relating  to  bridges  over 
Harlem  River,  and  under  the  necessary  authority  from  the  State  of 
New  York,  plans  for  the  construction  of  a  temporary  and  a  permanent 
structure  to  replace  this  bridge  at  a  higher  grade  were  submitted  by 
the  company  January  29  and  February  18, 1892.  The  plans  for  the 
temporary  bridge  were  approved  by  the  Secretary  of  War  May  27, 1892; 
copy  sent  to  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  June  4, 
1892.  The  plans  for  the  permanent  bridge  were  approved  by  the  Sec- 
-retary  of  War  August  6, 1892;' copy  sent  to  Lieut.  Col.  Gillespie  August 
12, 1892. 

38.  Bridge  of  the  Land  and  River  Improvement  Company  of  Everett 
across  Snohomish  River,  at  Everett,  Washington. — Section  7  or  river  and 
harbor  act  approved  September  19, 1890,  and  act  of  the  legislatn  •  e  of 
the  State  of  Washington. 

Plan  and  location  received  from  the  company  February  20,  1892; 
approved  by  the  Secretary  of  War  June  2, 1892;  copy  sent  to  Capt. 
Thomas  W.  Symons,  Corps  of  Engineers,  June  4, 1892. 

39.  Bridge  of  the  city  of  Chicago,  Illinois,  across  West  ForJc  of  South 
Bra/nch  of  Chicago  River  on  Southwest  boulevard.Section  7  of  river 
and  harbor  act  approved  September  19, 1890,  and  act  of  the  legislature 
of  the  State  of  Illinois. 

Plan  and  location  submitted  by  the  West  Chicago  park  commission- 
ers March  9, 1892;  approved  by  the  Secretary  of  War  June  21, 1892; 
copy  sent  to  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  June  23, 1892. 

40.  Temporary  foot  bridge  of  Messrs.  Hugh  N.  Camp  and  D.  E,  Seyhel 
across  Harlem  River  at  Broadway  extended,  New  York  City. — ^Permission 
to  build  this  bridge  at  the  point  indicated,  asked  for  May  26, 1892,  was 
granted  by  the  Secretary  of  War  June  24, 1892,  by  revocable  license. 
Copy  sent  to  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  June  28, 
1892. 

41.  Temporary  bridge  of  city  of  New  York  across  Harlem  River  at  One 
hundred  and  fifty-sixth  street. — ^Permission  to  build  a  temporary  bridge 
at  this  point,  for  the  purpose  of  accommodating  traffic  diuing  the  con- 
struction of  the  permanent  bridge  at  One  hundred  and  fifby-Mth  street 
(plans  approved  September  7, 1891),  was  asked  for  by  the  commission- 
ers of  public  parks  of  New  York  City  June  14, 1892,  and  granted  by 
the  Secretary  of  War  by  revocable  license  July  5, 1892,  the  temporary 
structure  to  be  removed  upon  completion  of  the  bridge  at  One  hundred 
and  fifty-fifth  street.  Copy  sent  to  Lieut  Col.  G.  L.  Gillespie,  Corps  of 
Engineers,  July  7, 1892. 

42.  Bridge  of  the  Macon,  Dublin  and  Savannah  Railroad  Company 
across  Ocmulgee  River  at  Ma^con,  Georgia. — ^Section  7  of  river  and  har- 
bor act  approved  September  19, 1890,  and  act  of  the  legislature  of  the 
State  of  Georgia. 

Plan  and  location  submitted  by  the  company  May  31, 1892;  approved 
by  the  Secretary  of  War  July  6, 1892;  copy  sent  to  Capt.  O,  M.  Garter, 
Corps  of  Engineerg,  July  7, 1892. 
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43.  Bridge  of  the  town  o/MiUnidgej  Maine^  across  Karrag^mgm  Rwer 
at  Milhridgcj  Maine. — ^Eiver  and  harbor  act  approved  September  19, 
1890. 

Plans  for  alteration  of  the  *^ Great  Bridge''  at  this  point  submitted 
by  the  bridge  commissioners  May  16, 1892;  approved  by  the  Secretary 
of  War  July  7, 1892  j  copy  sent  to  Lieut.  CoL  Peter  0.  Hains,  Corps  of 
Engineers.  July  11, 1892. 

44.  Bridge  of  the  United  Railroads  of  Washington  across  South  Arm  of 
Willapa  Biverj  Washington. — Section  7  of  river  and  harbor  act  ap- 
proved September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
Washington. 

Plan  and  location  submitted  by  the  company  May  12, 1892;  approved 
by  the  Secretary  of  War  July  7, 1892;  copy  sent  to  Capt.  Thomas  W. 
Symons,  Corps  of  Engineers,  July  9, 1892. 

45.  Bridges  of  the  city  of  Boston^  Massachusetts^  a,cross  Charles  River  at 
Market  and  Arsenal  streets. — ^River  and  harbor  act  approved  Septem- 
ber 19, 1890. 

Plans  for  rebuilding  the  drAwways  submitted  by  the  acting  mayor 
Juni  18, 1892;  approved  by  the  Secretary  of  War  July  20,  1892;  copy 
sent  to  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  July  28, 1892. 

46.  Bridge  of  the  Jacksonville,  Tampa  and  Key  West  Railway  Company 
across  Saint  Johns  River  at  Buffalo  Bluff,  Florida. — Section  7  of  river 
and  harbor  act  approved  September  19, 1890,  and  act  of  the  legislature 
of  the  State  of  Florida. 

Plan  and  location  for  new  bridge  to  replace  existing  structure  submit- 
ted by  the  company  May  21, 1892;  approved  by  the  Secretary  of  War 
July  20,  1892:  copy  sent  to  Maj.  J.  C.  Mallery,  Corps  of  Engineers, 
July  23, 1892. 

47.  Bridge  of  Odl/veston  Ootmty,  Teocas,  across  West  Bay  from  Galves- 
ton Island  to  Virginia  Point. — Section  7  of  river  and  harbor  act  ap- 
proved September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
Texas. 

Plan  and  location  submitted  by  the  county  attorney  June  14, 1892: 
approved  by  the  Secretary  of  War  July  20,  1892:  copy  sent  to  Maj. 
Charles  J.  Allen,  Corps  of  Engineers,  July  23, 1892. 

48.  Bridge  of  Skagit  County,  Washington,  across  Ska^t  River  at  Moujit 
Vernon. — Section  7  of  river  and  harbor  act  approved  September  19, 1^90, 
and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  county  commissioners  March  19, 
1892;  and  modified  plans  submitted  May  28,  1892;  approved  by  the 
Secretary  of  War  July  26, 1892;  copy  sent  to  Capt.  Thomas  W)  Symons, 
Corps  of  Engineers,  July  29, 1892. 

49.  Bridge  of  the  Cincinnati  and  Covington  Rapid  Transit  Bridge  Com- 
pany across  Ohio  River  between  Covington,  Kentucky,  and  Cincimiati, 
O^to.— Acte  of  Congress  approved  December  17, 1872,  and  February 
li  1883. 

Plan  and  location  submitt-ed  by  the  company  December  2, 1891,  were, 
under  the  requirements  of  the  laws,  referred  to  a  Board  of  Engineers 
for  consideration  and  report;  and  plans  modified  to  conform  to  the  re- 
quirements stipulated  by  the  Secretary  of  War,  based  upon  the  report 
of  the  Board,  were  submitted  June  14, 1892.  The  location  and  modified 
plan  were  approved  by  the  Secretary  of  War  July  27, 1892,  and  copy 
was  sent  to  Maj.  Amos  Stickney,  Corps  of  Engineers,  August  2, 1892, 

50.  Sridge  of  the  St.  Paul,  Minneapolis  and  Manitoba  Railway  Com- 
pany across  Snohomish  ttiver  near  Snohomish  City,  Washington. — Section 
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7  of  riVfer  and  harbor  act  approved  September  19,  1890,  and  act  of  the 
legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  comi)any  May  7,  1892,  dud  niod- 
iftexl  plan  submitted  June  16,  1892;  approved  by  the  Secretary  of  War 
July  28,  1892;  copy  sent  to  Oapt.  Thomas  W.  Symous,  Corps  of  Engi- 
neers, August  4,  1892. 

51.  Bridge  of  Allegheny  Bridge  Company  cu^oss  Allegheny  River  at 
Sixth  street^  Pittsburg^  Pennsylvania. — Section  7  of  river  and  harbor  act 
approved  September  19, 1890,  and  act  of  the  legislature  of  the  State 
of  Pennsylvania. 

Plan  and  location  for  this  bridge  were  approved  by  the  Assistant  Sec- 
retary of  War  May  2, 1891  (see  Annual  Repwt,  Chief  of  Engineers,  1891, 
page  431).  On  July  21,  1892,  the  contractors  submitted  plan  for  erec- 
tion of  false  work  in  the  river  during  the  progress  of  the  work,  which 
was  approved  by  the  Secretary  of  War  August  4, 1892,  the  false  work 
to  be  removed  as  soon  as  practicable. 

52.  Bridge  of  Whatcom  County^  Washington^  across  Noohsa^ck  River  at 
Femdale. — Section  7  of  river  and  harbor  act  approved  September  JL9, 
1890,  and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  loc^ion  submitted,  by  the  county  commissioners  February 
9,  1892;  api)roved  by  the  Secretary  of  War  August  4, 1892;  copy  sent 
to  Capt.  Tiiomas  W.  Symons,  Corps  of  Engineers,  August  6, 1892. 

53.  Bridge  of  Whatcom  County,  Washington,  across  Noohsack  River, 
at  Lynden. — Section  7  of  river  and  harbor  act  approved  September  19, 
1890,  and  act  of  the  legislature  of  the  State  of  Washington. 

Plan  and  location  submitted  by  the  county  commissioners  February 
9,  1892;  approved  by  the  Secretary  of  War  August  4, 1892;  copy  sent 
to  Oapt  Thomas  W.  Symons,  Corps  of  Engineers,  August  8, 1892. 

54.  Bridge  of  the  Albemarle  and  Raleigh  Railroad  Company  a4iross  Tar 
River  at  Tarboro,  North  Carolina. — Section  7  of  river  and  harbor  act 
approved  September  19, 1890,  and  act  of  the  legislature  of  the  State  of 
North  Carolina. 

Plan  and  location  for  new  bridge  to  replace  old  structure  at  this 
locality  received  July  20, 1892 ;  apj)roved  by  the  Secretjiry  of  War  August 
8, 1892;  copy  sent  to  M^y.  W.  S.  Stanton,  Corps  of  Engineers,  August 
12, 1892, 

55.  Bridge  of  the  Kanawlm  and  Michigan  {Ohio)  Railway  Company 
across  Oauley  River,  in  Fayette  County,  \Vest  Virgini^i. — Section  7  of 
river  and  harbor  act  approved  September  19, 1890,  and  act  of  the  legis- 
lature of  the  State  of  West  Virginia. 

Plan  and  location  submitted  by  the  company  May  31, 1892,  and  mod- 
ified plan  submitted  July  8, 1892;  approved  by  the  Secretary  of  War 
August  11, 1802;  copy  sent  to  Col.  William  P.  Oraighill,  Corps  of  En- 
gineers,  August  16, 1892. 

56.  Bridge  of  the  Boston  Bridge  Company  across  Tou^hiogheny  River  at 
Boston,  Pennsylvania. — Section  3  of  river  and  harbor  act  approved  July 
13, 1892,  and  act  of  the  legislature  of  the  State  of  Pennsylvania. 

Plan  and  location  submitted  by  the  company  July  16, 1892;  approved 
by  the  Secretary  of  War  August  15, 1892;  copy  sent  to  Maj.  Amos 
Sticknoy,  Corps  of  Engineers,  August  18, 1892. 

57.  Bridge  of  Chehalis  County,  Washington,  across  South  Bay,  Eik 
River,  beticeen  Bay  City  and  Laidlaw. — Section  7  of  river  and  harbor 
act  approved  September  19,  1890,  and  act  of  the  legislature  of  the  State 
of  Washington.  • 

Plan  submitted  by  the  county  commissioners  April  12,  1892,  and 
moditied  plan  submitted  May  31, 1892;  approved  by  the  Secretary  of 
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War  August  15, 1892  j  copy  sent  to  Capt.  Thomas  W.  Syinoiis,  Corps 
of  Engineers,  August  18,  1892. 

.'jh9.  Bridge  of  the  Washington,  Alexandria  mid  Mount  Vernon  Electric 
RaiUcay  Company  a^sross  Hunting  Greek  at  Alexa/ndriay  Virginia, — See- 
tiou  3  of  river  aud  harbor  act  approved  July  13,  1892,  and  «act  of  the 
legislature  of  the  State  of  Virginia. 

Plan  and  location  subniittM  by  the  company  July  21,  1892;  approved 
by  the  Secretary  of  War  August  20, 1892,  on  condition  that  the  com- 
pany will  increase  the  width  of  the  draw-opening  to  40  feet  when  the 
change  is  so  desirfed  by  the  Secretary  of  War;  copy  sent  to  Maj.  Chas. 
E.  L.  B.  Davis,  Corps  of  Engineers,  August  25^  1892. 

59,  Bridges  of  Brazoria  Countyj  Texas,  across  Bastrop  Bayou  and 
Chocolate  Bayou.— ^Section  3  of  river  and  harbor  act  approved  July  13, 
1892,  and  act  of  the  legislature  of  the  State  of  Texas. 

Plans  and  locations  for  these  two  bridges  submitted  June  22, 1892; 
approved  by  the  Secretary  of  War  August  24,  1892;  copy  sent  to  Maj. 
Charles  J.  Allen,  Corps  of  Engineers,  August  27,  1892. 

60,  Bridges  of  the  city  of  Portland,  Oregon,  across  WilUmnette  River 
at  Burnside  and  Knight-Quimby  streets, — Section  7  of  river  and  harbor 
act  approved  September  19, 1890,  and  act  of  the  legislature  of  the  State 
of  Oregon. 

On  April  6,  1892,  the  bridge  committee  of  the  city  of  Portland,  Ore- 
gou,  submitted,  for  approval  by  the  Secretary  of  War,  plans  for  two 
drawbridges  to  be  erected  across  Willamette  Eiver,  one  at  Burnside 
street,  the  other  at  Knight  and  Quimby  streets,  under  the  authority 
of  an  act  of  the  State  of  Oregon.  The  matter  was  referred  to  a 
Board  of  Engineers  consisting  of  Maj.  Thomas  H.  Handbury,  Capt. 
Thomas  W.  Symons,  and  Lieut.  Harry  Taylor,  Corps  of  Engineers,  for 
investigation  and  report.  After  full  consideration  of  the  facts  in  the 
case  and  of  statements  and  arguments  presented  by  the  interests  con- 
cerned, a  public  hearing  being  held,  the  Board  submitted  its  report 
uiider  dat«  of  June  13, 1892,  adverse  to  the  bridge  projects  and  recom- 
mending that  the  plans  and  locations  be  not  approved  by  the  Secretary 
of  War;  this  recommendation  was  concurred  in  by  the  Chief  of  Engi- 
neers. 

The  plans  and  locations  were  approved  by  the  Secretary  of  War 
August  24, 1892;  copy  sent  to  Maj.  Thomas  H.  Handbury,  Corps  of 
EngineerSyAugust  27, 1892. 

To  comply  with  a  resolution  of  the  Senate  dated  June  20, 1892,  a  copy 
of  the  report  of  the  Board  and  accompanying  papers  was  transmitted 
to  the  Senate  and  printed  as  Senate  Ex.  Doc.  No.  118,  Fifty-second 
Congress,  first  session.  A  copy  of  the  report  is  also  submitted  here- 
with as  Appendix  Y  Y2. 

61,  Bridge  of  the  Chicago,  Peoria  and  Saint  Louis  Railway  Company 
across  Illinois  River  at  Havaim,  Illinois, — ^Act  of  Congress  approved 
June  6, 1892. 

Plan  and  location  submitted  June  25, 1892;  approved  by  the  Secre- 
tary of  War  August  27, 1892;  copy  sent  to  Capt.  W.  L.  Marshall,  Corps 
of  Engineers,  September  1, 1892. 

62,  Bridge  of  the  Chicago  and  Northwestern  Railway  Company  across 
Fox  River  and  Government  Canal  at  J)e  Pore,  Wiscomin, — Section  3 
of  river  and  harbor  act  approved  July  13,  1892,  and  act  of  the  legisla- 
ture of  the  State  of  Wisconsin. 

Plan  and  location  submitted  by  the  company  June  15,  1892,  and 
modified  plan  submitted  July  28, 1892;  approved  by  the  Secretary  of 
War  August  30, 1892;  copy  sent  to  Maj.  James  F.  Cregory,  Corps  of 
Engineers,  September  1, 1892,  ^  t 
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63.  Bridge  of  tJie  Relief  Bridge  Company  doross  Allegheny  River  at 
Oil  City  J  Pennsylvania. — Section  3  of  river  and  harbor  act  approved 
July  13,  1892,  and  act  of  the  legislature  of  the  State  of  Pennsylvania. 

Plan  and  location  submitted  by  the  company  July  25, 1892;  approved 
by  the  Secretary  of  War  September  1, 1892;  copy  sent  to  Maj.  Amos 
Stickney,  Oorps  of  Engineers,  September  3, 1892. 

64.  Bridge  of  the  Kewaunee^  Green  Bay  and  Western  Railroad  Com- 
pany a^sross  Kewaunee  River  at  Keioaunee^  Wisconsin. — Section  3  of  river 
and  harbor  act  approved  July  13, 1892,  and  act  of  the  legislature  of 
tlie  State  of  Wisconsin. 

Plan  and  location  submitted  by  the  company  August  10, 1892;  ap- 
proved by  the  Secretary  of  War  September  6, 1892;  copy  sent  to  Maj. 
James  F.  Gregory,  Corps  of  Engineers,  September  10, 1892. 

65.  Bridge  of  the  city  of  N'apa^  California^  across  Kapa  River. — Sec- 
tion 3  of  river  and  harbor  act  approved  July  13,  1892,  and  act  of  the 
legislature  of  the  State  of  California. 

Plan  for  new  bridge  to  replace  the  old  one  at  this  locality  submitted 
by  the  Board  of  Trustees  August  2, 1892;  approved  by  the  Secretary 
of  War  September  6, 1892;  copy  sent  to  Lieut,  Col.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  September  10, 1892. 

66.  Bridge  of  the  city  of  Milwaukee,  Wisconsin^  a/iross  Kinnichinnic 
River  at  Clinton  street. — Section  3  of  river  and  harbor  act  approved 
July  13, 1892,  and  act  of  the  legislature  of  the  State  of  Wisconsin. 

Plan  and  location  for  new  bridge  to  replace  old  structure  submitted 
by  the  city  engineer  July  20, 1892;  approved  by  the  Secretary  of  War 
September  12, 1892;  copy  sent  to  Mjij.  James  P.  Gregory,  Corps  of  En- 
gineers, September  15, 1892. 

PROPOSED  BRIDGE  OF  OITY  OF  DULUTH,  MINNESOTA,  ACROSS  OANAI. 
AT  ENTRANCE  OF  DULUTH  HARBOR. 

On  January  26,  1892,  the  authorities  of  the  city  of  Duluth,  Minn., 
submitted,  for  approval  by  the  Secretary  of  War,  plans  for  a  lift  bridge 
proposed  to  be  erected  across  the  canal  at  the  entrance  of  Duluth  Har- 
bor under  the  authority  of  an  act  of  the  State  of  Minnesota.  The  mat- 
ter was  referred  to  a  Board  of  Engineers  consisting  of  Col.  O.  M.  Poe, 
Maj.  William  Ludlow,  and  Maj.  W.  A.  Jones,  Corps  of  Engineers,  for 
investigation  and  report.  After  full  consideration  of  the  facts  in  the 
case  and  of  statements  presented  at  a  public  hearing,  fully  advertised, 
of  all  the  interests  concerned,  the  Board  submitted  its  report,  dated 
April  6, 1892,  and  in  accordance  with  its  recommendations^  which  were 
concurred  in  by  the  Chief  of  Engineers,  the  plans  of  the  bridge  were  on 
April  11, 1892,  disapproved  by  the  Secretary  of  War. 

To  comply  with  a  resolution  of  the  Senate,  dated  April  12, 1892,  a 
copy  of  the  report  of  the  Board  and  accompanying  papers  was  trans- 
mitted to  the  Senate  and  printed  as  Senate  Ex.  Doc.  No.  80,  Fifty- 
second  Congress,  first  session.  A  copy  of  the  report  is  also  submitted 
herewith  as  Appendix  Y  Y  1. 

BRIDGES   OBSTRUCTING  NAVIGATION. 

Under  the  requirements  of  sections  4  and  6  of  the  river  and  harbor 
act  approved  September  19, 1890,  the  Secretary  of  War  notified  the 
persons,  corporations,  or  associations  owning  or  controlling  certain 
bridges  obstructing  navigation,  after  giving  them  a  reasonable  oppjor- 
tunity  to  be  heard^  to  so  alter  said  bridges  as  to  render  navigation 
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throagh  or  under  them  reasonably  free,  easy,  and  unobstructed,  speci- 
fying in  the  notice  the  alterations  required  to  be  made,  and  prescribing 
a  reasonable  time  in  which  to  make  them ,  as  follows : 

1.  County  bridge  a/cros9  the  Kentucky  River  at  St,  CUiir  street^  Frank- 
fart^f  Kentucky. — ^Notices,  dated  September  8, 1891,  served  on  the  judge 
of  the  county  court  of  the  county  of  Frankfort,  Ky.,  September  26, 1892, 
and  the  mayor  of  the  city  of  Frankfort,  Ky.,  October  6, 1891.  Altera- 
tions required:  Baising  the  bridge  to  a  clear  height  of  48  feet  4  inches 
above  the  normal  level  of  Pool  4  of  the  Kentucky  Eiver,  and  providing 
it  with  a  channel  span  having  a  clear  water  way  of  not  less  than  150 
feet  at  normal  pool  level.  Alteration  to  be  made  and  completed  on  or 
before  September  1, 1892. 

J2,  Society  Hill  and  Marlborough  Bridge  Gompany^a  bridge  across  the 
Chreat  Pedee  River  near  Society  Hillj  South  Carolina. — ^Notice  dated 
S3eptember  8, 1891,  served  on  the  president  of  the  bridge  company  Sep- 
tember 24,  1891.  Alterations  required:  A  double  line  of  piles  to  be 
driven  above  the  bridge  from  the  pier  supporting  the  end  of  the  fixed 
span  for  a  distance  of  150  feet,  the  piles  in  each  line  to  be  12  feet  apart, 
and  the  two  Unes  8  feet  apart,  and  the  piles  to  be  thoroughly  braced 
with  waling  and  pieces  and  diagonal  braces.  From  the  center  pier  the 
fender  to  be  built  both  above  and  below  the  draw  span  of  sufficient 
length  to  prevent  a  passing  steamer  from  swinging  under  either  half 
of  the  open  draw  span;  the  construction  above  the  pier  to  be  similar  to 
that  above  described,  and  below  the  pier  to  be  of  a  single  line  of  piles. 
In  the  draw  opening  itself  two  fender  piles  to  be  driven  on  each  side  of 
the  draw  to  protect  the  center  pier  and  the  pier  supporting  the  fixed 
span  from  actual  contact  with  passing  sted>mers.  Alterations  to  be 
made  and  completed  on  or  before  September  1, 1892. 

3.  Bridge  across  the  St.  Joseph  River y  Michigan^  near  its  mouth. — ^No- 
tices,  dated  December  10, 1891,  served  on  the  president  of  the  Chicago 
and  West  Michigan  Bailway  Company  December  17, 1891.  Alterations 
required:  (1)  Through  the  existing  draw  opening  of  the  bridge.  Re- 
moval of  all  obstructions  to  navigation  in  the  existing  draw  passages 
of  the  bridge  to  the  ftill  depth  of  15  feet,  to  the  full  width  of  both  pas- 
sages, and  to  the  fall  extent  to  which  the  draw  structure  occupies  the 
water  way.  Alteration  to  be  made  and  completed  on  or  before  May  15, 
1892.  (2)  Korth  channel  through  the  bridge.  Opening  of  the  naviga- 
tion of  the  north  channel  in  the  harbor  by  the  construction  of  a  suit- 
able draw  70  feet  in  clear  width  of  opening,  its  location  to  be  about  200 
feet  from  the  north  shore  to  the  south  side  of  the  draw.  Alteration  to 
be  made  and  completed  on  or  before  November  1, 1892. 

4.  Bridge  across  lulls  Creek  at  TuUs,North  Carolina. — Notice  dated  Feb- 
ruary 17, 1892,  served  on  the  chairman  of  the  board  of  commissioners  of 
Currituck  County,  N.  C,  March  14, 1892.  Alteration  required :  (1)  Re- 
pairing the  rotating  apparatus  of  the  draw  so  that  it  can  be  easily 
turned.  (2)  Constructing  suitable  fenders  of  piles  and  planking  above 
andbelow  the  draw  oi)ening  to  prevent  collisions  by  passing  boats.  Al- 
teration to  be  made  and  completed  on  or  before  June  1, 1892, 

The  alterations  have  been  completed. 

5.  Highway  bridge  a^cross  the  Ca^yer  {Gasper)  River ,  near  its  mouthy 
Kentucky.— Sotice  dated  February  24,  1892,  served  on  the  county 
judge  of  Warren  County,  Ky.,  March  7,  1892.  Alteration  required: 
The  bridge  to  be  raised  6  feet  so  as  to  make  its  clear  height  above  pool 
level  24,^  feet.  Alteration  to  be  made  and  completed  on  or  before 
July  1, 1892. 

.  e.  Draiobriige  across  Newtown  Creek  at  Meeker  avenue^  Brooklyn^  New 
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York. — Notices,  dated  April  11, 1892,  served  on  the  chairman  of  the 
boards  of  supervisors  of  Kin^s  and  Queens  counties  April  20,  1892, 
and  May  13,  1892,  res|)ectively.  Alterations  required:  The  removal  of 
tliose  parts  of  tlu»  existing  solid  abutments  wliieh  project  beyond  the 
legal  bulkhead  lines,  the  widening  of  existing  draws  to  i}5  feet  in  the 
clear  on  eaeh  side  of  the  pivot  pier,  and  the  opening  of  a  water  way  20 
feet  wide  approximately  along  the  bulkhead  line  on  each  shore.  Alter- 
ations to  be  made  and  completed  on  or  before  October  1, 1892. 

7.  Highway  bridge  acroits  the  Chippeica  River  at  Ihirand.  Wisconsin. — 
Notice  dated  May  7, 1892,  served  on  the  president  of  the  Chippewa 
Valley  Bridge  Company  May  13, 1892.  Alteration  required:  Construc- 
tion of  a  sheer  boom  200  feet  long,  extending  up  stream  from  the  di'aw- 
rest  pier  and  supported  by  two  cribs,  one  at  the  upper  end  and  the  other 
76  feet  therefrom;  the  said  boom  to  be  4  feet  wide,  and  1  foot  deep  and 
located  on  the  prolongation  of  a  line  drawn  tangent  to  the  west  faces  of 
the  pivot  and  draw -rest  piers.  Alteration  to  be  made  and  completed 
on  or  before  June  16,  1892.  A  flood  occurred  on  the  Chippewa  during 
the  month  of  May,  in  consequence  of  which,  and  the  great  quantity  of 
loose  logs  in  the  river,  the  time  for  completing  the  work  was  extended 
to  Dectember  15, 1892. 

S,  Bridge  acrosH  Coopers  Creek  at  Federal  street,  Camdeiij  New  Jer- 
sey,— Notices,  dated  May  7, 1892,  served  on  the  director  of  the  board  of 
freeholders  of  Camden,  N.  J,,  and  the  president  of  the  Camden  Horse 
KaiJroad  Company,  May  12,  1892.  Alteration  required:  The  board  of 
freeholders  t<^)  reconstruct  the  draw  of  the  bridge,  with  a  clear  opening 
of  40  feet,  so  that  it  can  be  operated  with  facility;  and  the  railroad 
company  to  remove  the  electric;  trolley  wire  from  above  the  draw  span 
over  the  bridge.  Alteration  to  be  made  and  completed  on  or  before 
September  30,  1892. 

d.  Railroad  bridge  across  Commencement  Bay  at  Tacoma,  Washing- 
ton,— Notice,  dated  June  3,  1892,  served  on  the  president  of  the  North- 
ern Pacific  Kailroad  Company  June  9, 1892.  Alteration  required :  Pro- 
viding a  draw  Ivaving  dear  openings  on  each  side  of  the  pivot  pier  of 
not  less  than  125  feet  in  the  clear  and  a  draw  rest  extending  to  the  full 
length  and  width  of  the  draw  span  when  open,  both  up  and  down  stream. 
AltiMation  to  be  made  and  completed  on  or  before  March  1,  1893. 

10,  Railroad  bridge  aeross  Buffalo  Bayou  -at  Hotiston,  Texas, — Notice, 
dated  June  27,  1892,  served  on  the  vice-president  of  the.Gulf,  Colorado 
and  Santa  Fe  Eailway  Conii>any  July  11,  1892.  Alteration  requii'ed: 
Lines  of  fender  piles  to  be  placed  as  indicated  by  red  dotted  lines  on 
map  attached  to  the  notii^e,  the  total  length  of  the  lines  of  piling  to  be 
167  feet  on  the  right  bank  and  115  feet  on  the  left  bank;  the  piles  to  be 
5  feet  apart  between  centers  and  to  be  cut  off  at  an  elevation  of  13  feet 
above  mean  low  water,  to  be  well  driven  and  to  be  strcmgly  connected 
with  one  another  on  the  shore  side  by  two  lines  of  stringpieces  placed 
horizontally,  the  whole  well  braced  by  timbers  bolted  at  intervals  to 
the  fender  piling  and  to  a  second  row  of  piles  between  tl^e  fender  piles 
and  the  bank;  all  the  piling  or  other  obstructions  on  the  channel  sidi*^ 
of  the  fender  piling  that  have  been  placed  by  the  railway  company  to 
be  removed,  and  a  cap  to  be  placed  on  the  projecting  timbers  of  the 
abutment  as  indicated  in  red  on  the  drawing.  Alteration  to  be  made 
and  completed  Avith in  tliree  months  from  date  of  service  of  notice. 

11,  San  Jacinto  atreet  high  way  bridge  across  Buffalo  Bayou  at  Houston, 
Texas, — Notice,  dated  June  27,  1892,  served  on  the  mayor  of  the  city  of 
Houston,  Tex.,  July  14,  1892.  Alteration  required:  A  line  40  feet  long 
of  fender  piles  to  be  x^l^eed  on  the  right  bank,  connecting  the  bank 
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with  the  npstream  pier  a«  ahoTvn  by  red  dotted  line  on  map  attacjied 
to  the  notice;  four  piles  to  be  placed  between  the  piers  on  the  right 
bank  as  also  shown  on  the  map;  the  piles  to  be  cut  off*  at  an  elevation 
of  13  feet  above  mean  low  water,  to  be  6  feet  apart  l)etween  centers, 
well  driven  and  to  be  strongly  connected  with  one  another  on  the  shore 
side  by  two  lines  of  stringpieces  placed  horizontally,  the  whole  well 
braeed  by  timbers  bolted  at  intervals  to  the  fender  piling  and  to  a  second 
row  of  piles  between  the  fender  piles  and  the  bank.  Alteration  to  be 
made  and  completed  within  three  months  from  dateof  service  of  notice. 

OCCUPANCY   OF   AND   INJURY  TO   PUBLIC    WOKKS    BY    COR- 
PORATIONS    AND    INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved July  5,  1884,  and  section  4  of  the  river  and  harbor  act  approved 
August  5,  1886,  there  are  submitted  herewith  reports  of  officers  in 
charge  of  river  and  harbor  districts  of  instances  in  which  piers,  break- 
waters, or  other  works  built  by  the  United  States  in  aid  of  commerce 
or  navigation  are  used,  occupied,  or  injui'ed  by  corporations  or  indi- 
\nduals. 

(See  Appendix  Z  Z.) 

MISCELLANEOUS. 

[Pnblic  works  not  provided  for  in  acts  making  appropriations  for  the  construction, 
repair,  and  preservation  of  works  on  rivers  and  harbors.] 

jarAlNTENANCB  AND  REPAIR  OF  WASHINGTON  AQUEDUCT— WATER 
SUPPLY,  DISTRICT  OF  COLUMBIA,  ACT  MARCH  2,  1889 — INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA — 
ERECTION  OF  FISHWAYS  AT  THE   GREAT  FALLS  OF  THE  POTOMAC. 

Officer  in  charge,  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers. 

i.  Wmhingion  Aqueduct — The  masonry  dam  at  Great  Falls  is  in  good 
condition.  Some  of  the  riprap  back  tilling  that  had  been  carried  away 
by  ice  in  the  previous  fiscal  year  could  not  be  replaced  by  reason  of  the 
inadequacy  of  the  appropriation  for  preservation  and  repair  and  the 
pressure  of  more  immediately  important  work. 

•The  feeder  at  the  head  of  the  conduit  at  Great  Falls  has  been  cleaned 
out  several  times  dnring  the  year. 

-  The  trtlnk  mains  that  lead  from  the  distributing  reservoir  and  supply 
the  distributing  system  of  mains  that  are  under  the  care  of  the  Com- 
missioners of  the  District  of  Columbia  are  in  excellent  condition.  A 
break  occurred  in  the  main  in  K  street  east,  but  it  was  not  extensive 
and  was  repaired  at  small  exx)ense.  No  other  serious  leaks  occurred 
during  the  year.  An  extension  of  the  blow-off  in  the  48-inch  main  near 
M  street  bridge  was  extended  to  Kock  Creek  by  means  of  liO-inch  cast- 
iron  pipe  and  -the  outlet  of  the  blow-off  on  the  36-inch  main  at  Foundry 
Branch  was  repaired. 

A  serious  leak  of  from  30,000  to  40,000  gallons  a  day  that  existed  for 
some  years  near  Cabin  John  Bridge  has  been  stopped,  and  the  officer 
in  charge,  taking  advantage  of  the  opportunity  presented  by  the  nec- 
essary emptying  of  the  conduit  for  making  the  repair,  made  a  thorough 
inspection  of  the*  whole  length  of  the  interior  of  the  conduit  from  Great 
Falls  to  the  distributing  reservoir  on  the  1st  of  September  last.  A  full 
account  of  the  results  of  it  may  be  found  in  his  report.  As  was  to  have 
been  ex]>e4'ted,  large  deposits  of  silt  and  sediment,  the  accumulations  of 
nearly  thirty  years,  and  estimated  at  more  than  15,000  cubic  yards, 
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wei^  found  in  the  conduit.  The  masonry  of  the  condoit  was  generally  - 
found  to  be  in  excellent  condition^  but  there  are  several  cracks  in  the 
conduit  arch.  As  a  general  rule  these  were  found  where  the  conduit 
was  built  on  high  embankments  at  the  culverts  and  where  settl^nent 
doubtless  took  place  soon  after  the  conduit  was  constructed.  None  of 
the  cracks  leak  except  one  at  culvert  No.  26,  and  from  none  of  them  is 
any  present  danger  to  tiie  conduit  to  be  apprehended.  They  will  be 
repaired  as  soon  as  the  conduit  can  be  cleaned  out  and  money  can  be 
had  for  the  purpose.  Considerable  progress  has  been  made  in  the  re- 
moval of  the  deposits,  but  as  the  wdrk  which  must  be  done  while  the 
water  is  cut  off  at  Great  Falls  and  the  conduit  is  emptied  is  done  mainly 
at  night,  it  is  expensive  and  tedious. 

The  annual  appropriations  for  the  maintenance  and  repair  of  the 
aqueduct,  and  the  reservoirs,  mains,  roads,  etc,  connected  with  it,  are 
so  small  that  the  work  of  removing  the  deposits  can  not  be  done  with- 
out neglect  of  other  necessary  work,  and,  even  with  this  neglect,  to  fin- 
ish the  work  by  means  of  these  appropriations  would  require  many 
years.  A  special  estimate  of  $14,000,  which  would  enable  the  entire 
conduit  to  be  cleaned  out  in  one  year,  is  included  in  the  estimates  for. 
the  next  fiscal  year. 

Several  times  during  the  year,  when  the  water  on  the  dam  at  Great 
Falls  was  low,  and  also  during  the  times  the  water  from  Great  Falls 
was  cut  off  to  enable  the  work  of  cleaning  out  the  conduit  to  be  carried 
on,  it  was  found  necessary  to  reenforce  the  distributing  reservoir  by  the 
water  of  the  receiving  reservoir  and  the  three  streams  that  flow  into  it. 

The  surveys  and  marking  by  monuments  of  the  boundaries  of  the 
aqueduct  lands,  both  in  the  District  of  Columbia  and  in  Maryland,  have 
been  continued. 

The  conduit  manholes,  66  in  number,  mainly  under  the  Conduit  road;  • 
were  uncovered  and  their  distances  from  reference  stones  along  the 
road  were  measured  for  future  use  when  the  manholes  are  opencwi  for 
cleaning  out  accumulation  of  deposits  or  for  repairs.  It  was  found  that 
several  of  the  casings  of  the  manholes  should  be  raised.  Nine  of  the 
reference  stones  that  were  missing  have  been  replaced  by  new  ones. 

The  work  of  erecting  strong  guard  fences  at  the  high  embankments 
on  the  Conduit  road  was  continued  3  3,200  feet  of  these  fences  was  built 
in  the  fiscal  year,  making  7,464  feet,  or  about  IJ  miles,  in  all. 

Improvements  were  made  in  the  apprqaches  to  wasteweirs  Nos.  1 
and  2  and  in  the  means  of  controlling  the  water  at  wasteweir  No.  3. 
New  frames  for  the  two  waste  gates  set  in  the  wall  under  the  weir  were 
built  and  a  leak  that  has  existed  at  wasteweir  No.  1  for  several  years 
was  stopped. 

Eepairs  were  made  to  the  pavement  of  the  Conduit  road,  which  was 
made  for  the  protection  of  the  conduit  under  the  road,  at  many  places, 
but  the  appropriation  for  preservation  and  repair  is  not  sufficient  to 
keep  the  entire  pavement  in  as  thorough  repair  as  is  desired.  The 
officer  in  charge  suggests  that  this  beautiftd  drive,  which-  is,  the  major 
part  of  it,  beyond  the  District  line,  is  worthy  of  a  special  appropria- 
tion for  its  improvement  and  adornment  by  sodding  of  the  slopes,  plant- 
ing of  trees,  etc.,  but  as  this  work  is  not  strictly  necessary  for  the  pur- 
poses of  the  aqueduct,  he  does  not  include  it  among  his  annual  esti- 
mates. 

The  bridges  are  in  good  condition  with  the  exception  of  the  bridge 
over  the  spillway  from  the  receiving  reservoir,  and  the  floors  of  Grif- 
fith Park  and  Cabin  John  bridges.  A  new  bridge  of  masonry  is  I'e- 
quired  to  replace  the  old  wooden  bridge  at  the  former  place,  and  Grif- 
fith Park  and  Cabin  John  bridges  should  be  paved  with  granite  blocks. 
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The  officer  in  charge  renews  his  request  for  an  appropriation  for  the 
additional  works  required  for.restoring  to  use  the  receiving  reservoir 
for  the  double  purpose  of  improving  the  quality  of  our  Potomac  water 
by  relieving  it  of  the  muddiness  that  it  has  in  winter  and  spring,  and 
of  regaining  the  capacity  for  the  storage  of  Potomac  water  that  was 
lost  when  this  important  reservoir,  which  has  a  capacity  of  about 
175,000,000  gallons,  was  thrown  out  of  service  by  reason  of  the  pollu- 
tion by  some  small  streams  that  lead  into  it;  for  the  further  improve- 
ment of  the  quality  of  the  Potomac  water  by  lowering  the  height  of  the 
cross  dam  at  the  distributing  reservoir;  for  the  protection  of  the  inlet 
to  the  aqueduct  at  Great  Falls;  for  extending  an  important  waste- 
weir,  which  is  liable  to  be  obstructed  by  the  private  owners  of  adjacent 
land;  for  cleaning  out  the  distributing  reservoir,  and  for  the  purchase 
or  condemnation  o^a  site  for  a  storage  yard  for  supplies  for  use  in  case 
of  breaks  in  mains. 

He  also  calls  attention  to  the  necessily  of  widening  and  deepening 
the  spillway  from  the  receiving  reservoir;  of  rebuilding  the  bridge  over 
this  spillway;  of  repaving  Griffith  Park  and  Cabin  John  bridges;  of  a 
storehouse  at  Great  Fsdls;  of  protecting  the  conduit  at  waste  weir  Ko. 
1;  of  inserting  air  valves  and  blow-off  valves  in  the  old  mains,  and  of 
completing  the  removal  of  the  accumulation  of  deposits  from  the  con- 
duit as  soon  as  money  can  be  obtained  for  the  purpose. 

These  objects  and  the  desired  general  provision  of  law  relating  to 
appropriations  for  the  Washington  Aqueduct,  as  well  as  the  small  in- 
crease asked  for  in  the  general  appropriation  for  preservation  and  re- 
pair of  the  aqueduct  and  its  accessory  works,  are  of  great  importance, 
and  the  renewal  of  the  recommendations  of  the  officer  in  charge  in 
resx>ect  of  them  is  concurred  in. 

July  1, 1891,  balance  unexpended $23,944.25 

Jone  30, 1892,  amount  expended  during  fiscal  year 21, 706. 74 

July  1, 1892, balance  unexpended 2,238.51 

July  1, 1892,  outetanding  liabilitiee 2,238.51 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
30, 1894,  are  as  follows: 

For  improTingthe  receiving  reeervoir  by  the  works  required  for  cutting 
off  the  drainage  into  it  of  poUut-ed  water  and  sewerage  from  the  snr- 
rounding  country  for  the  purchase  or  condemnation  of  the  smaU 
amount  of  land  required  for  the  purpose,  and  for  the  excavation  neces- 
sary at  the  head  of  the  reservoir $150,000 

For  improving  the  receiving  reservoir  by  deepening  its  margins  and  pro- 
tecting them  by  slope  wsJls 140, 625 

For  lowering  the  height  of  the  cross  dam  at  the  distributing  roservoir. . .  12, 500 

For  protectuig  the  inlet  to  the  aqueduct  at  Great  Falls 5, 000 

For  extending  the  outlet  of  wasteweir  No.  3 2, 500 

For  purchase  or  condemnation  of  a  site  for  a  storage  yard 10, 000 

For  cleaning  out  the  distributing  reservoir 13, 825 

For  widening  and  deepening  the  spill wav  at  the  receiving  reservoir 2, 000 

For  repaving  Griffith  Park  and  Cabin  John  bridges 5,000 

For  s torehonse  at  Great  Falls 1, 500 

For  protecting  the  conduit  at  wasteweir  No.  1,  near  Great  Falls 5, 000 

For  inserting  air  valves  and  blow-off  valves  in  the  36-inch  and  30-inoh 

mains 6,250 

For  removing  the  accumulation  of  deposits  in  the  conduit 14, 000 

For  rebuilding  the  bridge  over  the  spillway  at  the  receiving  reservoir.. .  18, 000 
For  maintenance  and  repairs  of  the  aqtiednct,  the  reservoirs,  mains, 

roads,  etc.,  connected  therewith 21,000 

Total 407,200 

(See  Appendix  A  A  A  1.) 
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2,  Water  supplyj  District  of  Colutnhin;  the  48'inch  main. — ^The  work 
of  laying  the  48-iuch  main,  for  which  $575,000  was  appropriated  by  the 
act  of  March  2, 1889,  the  laying  of  the  30-inch  mains  in  East  Capitol 
street  and  in  Kew  Jersey  avenue  Northwest,  and  the  24-inch  mains  in 
Eleventh  street  Northwest,  in  K  street  Northeast,  and  in  Eighteenth 
street  Northwest,  which  were  done  by  means  of  the  same  appropria- 
tion, had  been  completed  at  the  close  of  the  last  fiscal  year. 

The  remainder  of  the  appropriation,  amounting  to  fl0,669.91,  remain- 
ing in  the  hands  of  the  officer  in  charge,  was  turned  into  the  Treasury 
on  the  9th  of  September,  1891. 

July  1,  1891,  balance  anexpended $10,866.5S 

June  30, 1892,  amount  expended  during  fiscal  year 196. 67 

July  1,  1892,  balance  unesroended 10,669.91 

July  1,  1892,  outetanding  liabilities *. 81.40 

July  1,  1892,  balance  available 10,588.51 

Xh  far  as  can  be  foreseen  the  available  remainder  of  the  appropria- 
tion will  not  be  required  for  future  expenditure. 
(See  Appendix  A  A  A  2.) 

3.  Increasing  the  water  supply  of  Washingtony  District  of  Columbia. — 
This  work  was  commenced  under  an  appropriation  made  in  the  act  of 
Congress  approved  July  15, 1882. 

All  operations  on  this  project  are  suspended,  and  no  work  has  been 
done  under  it  during  the  year. 

The  work  of  replacing  the  decayed  timber  linings  of  the  upper  por- 
tions of  the  taunel  shafts,  which  was  in  operation  at  the  close  of  the  last 
fiscal  year^  was  continued,  and  completed  early  in  the  year.  The  work 
consisted  m  making  an  entirely  new  Kning  of  the  best  quality  of  Greorgia 
pine,  extepiding  either  from  the  surface  of  the  rock,  as  at  Foun&y 
Branch  sltetft  (which  was  completed  in  the  previous  fiscal  year)  and 
Champlain  avenue  shaft,  or  from  the  top  of  the  brick  lining  that  had 
been  carried  at  the  Howard  University  shaft  to  within  about  20  feet  of 
the  surface  of  the  ground. 

At  Foundry  Branch  shaft  the  new  lining  was  of  3-inch  plank  set  be- 
hind horizontal  frames  of  10-inch  by  12-inch  timbers  2  feet  apart.  At 
Champlain  avenue  and  Howard  University  shafts  the  lining  was  built 
solid  of  10-inch  by  12-inch  timbers. 

The  interior  stone  lining,  "  pitching,"  of  the  new  reservoir  near  How- 
ard University  having  been  considerably  injured  by  drainage  water 
from  ground  around  the  reservoir,  which  found  its  way  to  the  bottom 
of  the  reservoir  under  the  stone  and  undermined  it,  it  was  found  nec- 
essary to  cut  off  these  streams,  and  several  small  retaining  walls  were 
built  to  prevent  further  damage.  About  716  square  yards  of  the  stone 
lining  of  the  reservoir,  which  had  sunk  from  the  washing  out  of  the  sand 
under  it,  was  repaired.  A  guard  strainer,  6  feet  square,  composed  of 
2  inch  Georgia  pine  plank,  was  built  around  the  inlet  mouth  of  the  12- 
inch  drain  under  the  dam  to  prevent  a  possible  disastrous  obstruction 
of  this  drain.  A  masonry  wing  wall  was  built  on  each  side  of  tl^j^mouth 
of  the  groat  sewer  which  passes  around  this  reservoir  for  the  protection 
of  the  mouth,  and  the  eaith  which  had  been  washed  away  refilled  back 
of  the  wall  and  over  the  sewer. 

A  watchman  has  been  employed  during  the  year  at  the  new  reser- 
voir. His  duties  have  included  the  guarding  of  the  stone  at  the  mouths 
of  all  of  the  shafts  except  the  one  at  FouncGy  Branch,  which  is  under 
the  care  of  the  watchman  at  the  distributing  reservoii*. 
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July  1, 1891,  balance  anexpended  on  all  items  of  appropriutioD $433, 792. 47 

June  30, 1892,  amount  expended  during  fiscal  year 3, 466. 94 

July  1, 1892,  balance  unexpended 430, 325. 53 

Jnly  1, 1892,  outstanding  liabilities 146.08 

July  1, 1892,  balance  available 430,179.45 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  A  A  A  3.) 

4.  predion  offishways  at  Great  Falls, — At  the  commencement  of  the 
fiscal  year  operations  were  in  progress  under  the  contract  entered  into 
June  9,  1891,  with  Isaac  H.  Hathaway,  of  Phihidelphia,  Pa.,  for  the 
construction  of  fishways  at  Great  Falls,  the  plans  and  specifications 
for  which  had  been  prepared  by  the  Commissioner  of  Fish  and  Fish- 
eries, as  contemplated  by  the  act  making  ai)proi)riations  for  the  same. 

By  direction  of  the  Secretary  of  War,  the  engineer  officer  in  charge 
is  held  responsible  only  for  the  proper  protection  of  the  aqueduct  dam 
at  Great  Falls  and  for  the  disbursement  of  the  funds  appropriated. 

The  Commissioner  of  Fish  and  Fisheries  having  discovered  that  his 
plans  for  section  6  of  the  fishways  were  not  adapted  to  the  site  of  the 
work,  new  plans  and  specifications  were  prepared  by  him  for  this  sec- 
tion, and  on  the  10th  of  September  a  supplemental  contract  was  entered 
into  with  the  contractor  for  the  work  under  the  new  plans  for  section  6. 

By  the  terms  of  the  contract  the  work  was  to  have  been  completed 
before  December  12, 1891  j  but  the  contractor,  finding  that  tliis  would  be 
impracticable,  asked  for  an  extension  of  time  to  July  1, 1892,  and  this 
was  granted  him;  the  additional  expense  to  the  United  States  by 
reason  of  such  extension  being  deducted  on  final  settlement,  as  provided 
for  in  the  contract. 

By  reason  of  the  uncertainties  as  to  the  amounts  of  excavation,  con- 
crete, and  riprap  work  that  would  be  found  to  be  required  to  completely 
finish  sections  4,  5,  and  6  of  the  fishways,  and  of  a  doubt  whether  all 
of  this  work  and  the  superstructure  of  section  4  could  be  completed, 
as  was  greatly  to  be  desired,  before  the  next  spring  freshets,  with  the 
appropriation  available  for  the  fishways,  after  paying  the  contractor 
the  amount  then  due  him  (the  contract  provided  that  the  excavation, 
the  concrete,  and  the  riprap  were  to  be  done  at  rates  per  cubic  yard),  it 
was  deemed  advisable  to  enter  into  a  supplemental  contract  with  the 
contractor  to  completely  finish  section  4,  and  to  finish  all  the  work 
remaining  to  be  done  on  sections  5  and  6  at  a  lump  sum  which  Avas 
witliin  the  amount  of  the  appropriation  remaining  available.  This 
agreement  was  entered  into  on  the  22d  of  December,  1891. 

There  remain  to  be  done  sections  1,  2,  and  3  to  complete  the  fishways, 
for  which  the  Commissioner  will  prepare  modified  plans,  and  for  which 
$15,000  was  included  in  the  estimates  submitted  in  my  last  annual 
report. 

July  1, 1891,  balance  unexpended $29, 871. 18 

Jnne  30, 1892,  amonnt  expended  durini:  fiscal  year 29, 826. 29 

July  1,  1892,  balance  unexpended 47. 89 

July  1,  1892,  outstanding  liabilities 2. 93 

July  1,  1892,  balance  available 44.96 

(See  Appendix  A  A  A  4.) 
EWO  93 27 
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IMPROVEMENT  AND  CARE .  OF  PUBLIC  BUILDINGS  AND  GROUNDS, 
AND  CARE  AND  MAINTENANCE  OP  THE  WASHINGTON  MONUMENT, 
IN  THE  DISTRICT  OF  COLUMBIA. 

Officer  in  charge.  Col.  O.  H.  Ernst,  major,  Corps  of  Engineers. 

The  various  improved  parks  and  reservations  have  received  the  care 
and  attention  required  to  maintain  them  in  good  condition. 

The  Washington  Monument  received  necessary  attention.  A  new 
set  of  cables  for  the  elevator  was  placed,  and  the  improvement  of  the 
surrounding  grounds  was  completed  as  far  as  available  funds  would 
permit. 

Additional  buildings  were  erected  in  the  nursery  grounds.  About 
486,000  plants  were  propagated  in  the  greenhouses  during  the  year, 
nearly  all  of  which  were  set  out  in  the  public  grounds  in  May  and  June. 

In  the  Smithsonian  grounds  and  Judiciary  Square  additional  asphalt 
road  pavement  and  footwalks  were  constructed.  In  Lafayette  Square 
additional  asphalt  footwalk  was  laid. 

A  granite  curbing  was  placed  around  Lafayette  Square.  A  grano- 
lithic pavement  was  laid  upon  the  sidewalk  on  Pennsylvania  avenue  in 
front  of  the  Executive  Mansion  grounds. 

McPherson  Square  was  entirely  remodeled. 

Reservation  No.  34,  on  the  north  side  of  Pennsylvania  avenue  be- 
tweep  Seventh  and  Eighth  streets  west,  was  also  remodeled. 

Reservation  No.  20,  at  the  intersection  of  Pennsylvania  avenue, 
Twenty-eighth  and  M  streets  northwest,  was  improved. 

The  circle  at  the  intersection  of  Massachusetts  and  New  Jersey 
avenues  and  First  and  G  streets  northwest  was  inclosed  with  an  iron 
I)08t-and-chain  fence,  and  some  trees  were  planted. 

Eight  hundred  and  forty-three  feet  of  additional  water  pipe  was  laid 
in  different  parts  of  the  public  grounds  during  the  yea.r. 

In  the  Executive  Mansion  some  floors  of  Portland  cement  were  laid 
in  the  basement,  extensive  improvements  were  made  in  thelaundry  and 
the  bath-rooms,  some  t)f  the  apartments  were  redecorated,  new  carpets 
and  window  draperies  purchased,  some  of  the  ftirniture  renovated,  and 
the  work  of  introducing  electric  lights  completed.  The  stone  balus- 
trade above  the  cornice  on  the  east  end  of  the  Mansion  and  a  portion  of 
the  east  porch  were  considerably  damaged  by  a  severe  storm  in  Novem- 
ber. Necessary  repairs  were  made  to  the  greenhouses  connected  with 
the  Mansion. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge, 
and  to  his  estimates  for  the  coming  fiscal  year,  as  follows: 

For  improvement  and  care  of  public  bnildings  and  jp'ounds $184, 022 

For  compensation  of  persons  employed  on  public  buildinjirs  and  pounds.  55, 680 

For  replacing  the  overhead  system  of  telegraph  wires  with  duplicate  six- 
conductor  underground  cable,  and  for  care  and  repair  of  existing  lines.  32, 500 
For  contingent  and  incidental  expenses  of  public  buildings  and  grounds.  506 
For  care  of  Washington  Monument  and  maintenance  of  elevator: 

Salaries  of  employ<?8 $9, 060 

Fuel,  light,  contingencies,  etc 3,600 


12,660 


(See  Appendix  B  B  B.) 
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FBINTING  ANB  DISTRIBUTION  OF  CHARTS  OF  THE  NORTHERN  AND 
NORTHWESTERN  LAKES,  AND  SURVEYS  MADE  FOR  THE  PURPOSE 
OF  KSEPINa  THESE  CHARTS  UP  TO  DATE. 

Under  the  supervision  of  this  office  additions  have  been  n.ade  to  the 
engraved  copper  plates  of  charts  of— 

Lake  Soperior,  Nos.  1, 2,  and  3 ; 

River  Ste.  Marie,  Nos.  1  and  2; 

Straita  of  Mackinac ; 

North  end  of  Lake  Michigan ; 

Sonth  end  of  Lake  Michigan ; 

Beaver  Island  group.  Lake  Michigan ; 

North  end  of  Green  Bay ; 

Sonth  end  ot  Green  Bay ; 

Lake  Michigan  coast  chart  Nos.  2,  3^  5,  6,  7,  S,  and  9; 

Grand  and  Little  Traverse  bays,  Lake  Michigan  j 

Lake  Haron ; 

Saginaw  Bay ; 

Detroit  River; 

Lake  Erie ; 

Lake  Erie  coast  chart  Nos.  2,  3,  4,  and  5; 

Lake  Ontario  coast  chart  Nos.  2  and  o', 

St.  Lawrence  River,  No.  4 ;  . 

St.  Lawrence  River,  No.  5. 

Corrections  and  additions  to  quite  a  number  of  other  plates  have 
been  ordered,  and  work  thereon  is  progressing. 

Ihiring  the  year  5,801  charts  were  distributed  under  the  supervision 
of  Ool.  O.  M.  Poe,  Corps  of  Engineers,  at  Detroit,  Mich.;  of  these 
5,113  were  sold  at  20  cents  each,  and  19  at  10  cents  each,  and  the 
amount  of  $1,024.50  turned  into  the  Treasury.  In  addition,  19  charts 
at  20  cents  each  were  sold  at  this  office,  and  the  sum  of  $3.80  was  de- 
X)08ited  in  the  Treasury.  The  total  amount  received  for  the  sale  of 
charts  was,  therefore,  $1,028.30.  The*  total  appropriation  for  printing 
and  distributing  these  charts  was  only  $2,000. 

Were  it  not  for  the  fact  that  the  distribution  is  made  from  an  office 
already  organized  for  river  and  harbor  work,  the  necessary  supply  of 
charts  could  not  be  printed  and  distributed  with  so  small  an  appropria- 
tion. 

During  the  fiscal  year  surveys  were  made  as  follows: 

8t.  Marys  River  from  White  Fish  Bay  to  Detour  Light- Home. — A  proj- 
ect for  this  survey  having  been  submitted  at  an  estimated  cost  of 
$64,080,  orders  were  given  directing  Col.  Poe  to  expend  the  available 
balance  of  the  appropriation  in  commencing  the  work.  Active  oi)era- 
tions  were  begun  May  22, 1892.  By  the  close  of  the  fiscal  year  a  base 
line  had  been  measured,  the  triangulation  wjis  planned  starting  from  the 
base  line  through  six  stations,  and  angles  at  four  of  these  stations  were 
satisfactorily  measured;  observations  were  made  for  i>rimary  azimuth; 
a  line  of  precise  levels  wa«  run  from  St.  Marys  Falls  Canal  lock  to  Bay 
MiUs  on  the  Lake  Superior  level ;  a  water  gauge  was  established  at 
this  latter  i>oint,  and  observations  taken  to  determine  the  fall  in  the 
water  surface  above  the  canal;  hydrographic  work  was  begun  in  the 
vicinity  of  Sailors  Encampment,  and  considerable  progress  was  made. 
Every  possible  use  has  been  made  of  all  former  work  done  in  this  lo- 
cality, at  the  time  the  river  was  originally  surveyed  and  charted,  and 
also  at  the  time  of  the  river  improvement  survey  of  1879;  the  records 
of  both  surveys  are  in  the  hands  of  the  Engineer  Department,  and  all 
duplication  of  Government  work  is  thus  avoided,  A  number  of  instru- 
ments formerly  used  by  the  survey  were  put  in  good  condition  and 
shipped  to  the  locality,  and  everything  is  now  in  readiness  to  push  the 
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work  to  completion  and  issue  new  charts  of  the  river  as  quickly  as 
possible. 

Sfioals  off  PeUe  Spit  Light-House^  and  Littles  Pointy  Lake  Erie, — ^Im- 
formation  with  regard  to  dangerous  shoals  in  these  localities  having 
been  received,  estimates  for  their  survey  were  made,  amounting  to 
$1,000  and  $610  respectively.  Allotments  of  these  amounts  having 
been  made  from  the  appropriation.  Col.  Poe  was  directed  to  proceed 
with  the  work.  Active  operations  were  prevented  by  unfavorable 
weather  until  May  20, 1892,  when  a  lake  survey  party  left  Detroit  for 
the  localities  of  the  shoals.  This  party  remained  in  the  field  until  the 
close  of  the  fiscal  year,  being  very  much  delayed  by  heavy  weather. 
Their  work  was  entirely  completed,  however,  a  new  and  very  danger- 
ous shoal  having  been  located  off  Point  Pel^e,  Ontario,  and  less  water 
being  found  on  the  shoal  off  Littles  Point  than  had  previously  been  dis- 
covered. 

(See  Appendix  C  C  C  1.) 

Waverly  ShoaJ,  Lake  Erie. — ^The  survey  of  this  shoal  was  made  in  the 
latter  part  of  September,  1891.  For  details  see  report  of  Maj.  Amos 
Stickney,  Corps  of  Engineers,  dated  January  16, 1892. 

(See  Appendix  C  C  C  2.) 

SlioaJs  in  the  8t.  Lawrence  River. — Surveys  of  reported  shoal  places 
in  the  St.  Lawrence  River,  made  under  the  direction  of  Maj.  M,  B. 
Adams,  Corps  of  Engineers,  have  developed  six  shoals,  two  east  of  the 
northern  end  of  Grenadier  Island,  two  below  Crossover  Light- House, 
one  S.  by  W.  i  W.  of  Coles  Feny  Light-House,  and  one  SSE.  J  E.  of 
the  same  point. 

The  bottom  of  the  St.  Lawrence  Eiver  is  very  irregular,  and  obstruc- 
tions are.  apt  to  remain  undiscoyered  even  though  numerous  soundings 
have  been  made.  Considering  the  great  and  growing  importance  of 
the  commerce,  it  would  be  well  to  thoroughly  sweep  the  navigable 
channels  to  give  assurance  of  the  nonexistence  of  undiscovered  ob- 
stnictions  within  a  depth  of  20  feet  below  the  surface.  This  work 
must  be  left  to  the  future  when  sufficient  funds  become  available. 

(See  Appendix  C  C  C  3.) 

THscharges  of  Niagara  River. — ^Measurenients  of  discharges  have  been 
made  and  the  results  'v^ill  be  published  after  the  observations  have  been 
reduced. 

Resurvey  of  the  lake  front  at  Chicago. — A  resurvey  of  this  front  was 
ordered  so  as  to  show  the  changes  wrought  in  the  hydrography  since 
the  former  survey  and  to  show  in  greater  detail  the  conformation  of 
the  reefs  and  shoals  along  the  city  front  and  landings.  The  immedi- 
ate reason  for  the  survey  was  that  all  obstructions  and  dangers  could 
be  buoyed  and  marked  for  the  safety  of  the  great  numbers  of  passengers 
who,  it  is  to  be  supposed,  will  visit  the  grounds  of  the  World's  Colum- 
bian Exposition  in  1893,  by  means  of  steamers,  etc.,  from  the  various 
landings  along  the  city  front.  The  survey  and  the  plotting  of  the  notes 
are  progressing  under  the  supervision  of  Capt.  W.  L.  Marshall,  Corps 
of  Engineers. 

(See  Appendix  C  C  C  4.) 

Survey  of  Black  Creek  Shoal^  Lake  Ontario. —Thin  survey  was  made 
in  October  last,  and  the  details  are  given  in  the  reiwrt  of  Capt.  Dan 
C.  Kingman,  Corps  of  Engineers,  dated  October  28,  1891, 

(See  Appendix  C  C  C  5.) 
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All  effort  lias  been  made  to  keep  all  the  charts  up  to  date.  A  num- 
ber have  been  corrected,  and  in  some  cases  where  certain  special  exam- 
inations  have  been  required,  the  only  practicable  way  to  make  them 
has  been  in  connection  with  river  and  harbor  improvements  in  the 
immediate  vicinity.  This  very  important  work  has  been  seriously  im- 
peded by  lack  of  fimds. 

As  soon  as  the  funds  available  will  permit  it  is  proposed  to  i>repare 
and  publish  general  charts  of  lakes  Superior  aTid  Michigan,  each  on 
one  sheet,  there  being  a  great  demand  for  these  charts  at  present;  also 
to  prepare  and  publish  coast  charts  of  lakes  Huron  and  Superior  in 
order  to  complete  the  set  of  charts  of  the  lakes. 

These  projects  or  something  of  a  similar  nature  will  have  to  be  carried 
out  if  the  charts  are  to  be  rendered  of  the  greatest  service  to  navigators. 
The  work  already  done,  particularly  the  location  of  the  dangerous 
shoals  in  Lake  Erie,  has  fully  demonstrated  the  necessity  which  exists 
for  work  of  this  character.  Tlie  lake  marine  is  of  too  great  importance 
to  the  country  at  large  for  any  effort  looking  towards  its  safety  to  be 
spared.  When  the  Government  sells  charts  to  navigators  these  ehaits 
should  embody  the  latest  and  most  accurate  information  concerning  the 
localities  to  which  they  refer,  and  everything  should  be  done  to  render 
navigation  safe  and  certain. 

The  low  water  of  recent  years  combined  with  the  great  increase  in 
size  and  number  of  vessels  has  resulted  in  the  larger  and  more  expensive 
vessels  discovering  dangers  previously  unknown,  and  discovering  them 
by  the  costly  process  of  striking  them.  All  aangers  so  discovered 
should  at  once  be  surveyed  and  located  upon  the  charts  in  order  to 
prevent  the  repetition  of  similar  accidents  at  the  same  point.  Localities 
deemed  perfectly  safe  for  navigation  when  smaller  vessels  were  used 
are  now  regarde<l  with  suspicion  by  the  larger  vessels,  and  it  is  essen- 
tial that  cei-tain  special  areas  should  be  reexamined. 

St.  Marys  River  is  one  of  the  localities  on  the  lakes  where  new  sur- 
veys are  essential  in  order  that  the  charts  may  be  rendered  of  the 
greatest  service;  the  surveys  upon  which  the  present  charts  are  based 
were  made  between  1853  and  1857,  and  since  that  time  the  region  tribu- 
tary to  the  river  has  undergone  an  enormous  development.  More  than 
9,000,000  tons  of  freight  now  pass  through  the  river  annually,  and  ex- 
tensive works  of  improvement  have  been  completed  and  are  in  progress. 
Since  the  original  surveys  were  made  the  drai't  of  vessels  has  increased 
from  9 J  and  12  feet  to  16  feet  and  will  shortly  be  increased  to  20  feet. 
The  river  is  a  difhcult  one  to  navigate  with  the  large  vessels  of  the 
present  time,  and  new  charts  are  absolutely  essential.  The  records  of 
the  former  survey  and  of  the  river  improvement  will  prevent  all  dupli- 
cation of  work,  and  will  permit  the  survey  to  be  pushed  to  completion 
as  quickly  as  possible. 

The  organized  districts  in  connection  with  river  and  harbor  work 
now  established  at  the  chief  cities  on  the  lakes  will  greatly  facilitate 
keeping  all  of  the  charts  up  to  date,  and  will  insure  the  maximum  re- 
sults with  the  minimum  cost. 

La  view  of  the  great  importance  of  this  work  to  the  lake  marine  an 
appropriation  of  $50,000  for  surveys  and  other  expenses  connected 
with  correcting  and  extending  the  charts  of  the  northern  and  north- 
western lakes  is  most  earnestly  recommended,  as  the  conditions  now 
existing  are  urgent  and  require  that  this  amount  should  be  available 
at  the  earliest  i>ossible  moment,  and  an  appropriation  of  $3,000  is 
recommended  for  the  printing  and  distribution  of  the  charts. 

(See  Appendix  G  G  0  1.) 
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Annual  water  levels  of  the  northern  and  northwestern  lakers, — ^Tables 
and  diagrams  showing  the  monthly  means  of  water  levels  from  July  1, 
1887,  to  June  30, 1892,  at  Charlotte,  Lake  Ontario;  and  Oswego  (from 
June  30,  1890),  Erie,  and  Cleveland,  Lake  Erie;  Milwaukee,  Lake 
Michigan;  Escanaba,  Green  Bay;  Sand  Beach,  Lake  Huron;  Mar- 
quette, Lake  Superior;  and  Sault  Ste.  Marie,  being  in  continuation  of 
those  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  will  be  found  in  Appendix  C  C  0  6. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK, 

Officer  in  charge,  Maj.  William  A.  Jones,  Corps  of  Engineers,  with 
Lieut.  Hiram  M.  Chittenden,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

The  construction  of  roads  and  bridges  in  the  Yellowstone  National 
Park  was  commenced  in  a  systematic  manner  in  1883,  when  the  direc- 
tion of  the  work  was  placed  in  the  hands  of  an  officer  of  the  Corps  of 
Engineers.  A  number  of  small  appropriations  had  been  expended  in 
the  endeavor  to  make  it  possible  to  reach  the  main  objects  of  interest; 
access  was  rendered  posvsible,  but  only  after  a  tiresome  trip  attended 
with  jconsiderable  danger.  Since  1883  the  work  has  remained  in  the 
charge  of  the  Engineer  Department. 

At  the  outset  the  engineers  adopted  a  project  which  has  since  been 
followed.  It  embraecs  a  belt-line  road,  commencing  at  Gardiner,  ou 
the  north  boundary  line  of  the  park ;  thence  to  Mammoth  Hot  Springs; 
thence  to  Upper  Geyser  Basin  via  Korris  Geyser  and  Lower  Geyser 
basins;  thence  to  the  outlet  of  Yellowstone  Lake  via  Shoshone  Lake 
and  the  west  arm  of  Yellowstone  Lake,  crossing  the  Continental  Divide 
of  the  Eocky  Mountains  twice;  thence  to  Yancey  via  the  Falls  and 
Grand  Canyon  of  the  Yellowstone  River;  thence  to  Mammoth  Hot 
Springs,  completing  a  cu'cuit  of  about  145  miles.  There  are  also  in- 
cluded in  the  project  a  road  from  the  west  boundary  line  of  the  park  to 
intersect  the  road  along  the  Yellowstone  River  between  the  lake  outlet 
and  the  falls,  via  Lower  Geyser  Basin;  a  road  from  !N"orris  Geyser  Ba- 
sin to  the  falls  of  the  Yellowstone;  a  road  from  Yancey  to  the  east  line 
of  the  park,  and  short  branch  roads  to  x>ointsof  interest,  comprising  in 
all  about  225  miles  of  new  roads  with  necessary  bridges  and  culverts. 
Estimated  costs  as  revised  in  1889,  $444,779.42. 

The  act  of  Congress  approved  March  3, 1891,  changed  the  project  of 
the  part  of  the  belt  line  between  Lower  Geyser  Basin  and  Yellowstone 
Lake  by  requiring  the  road  to  be  built  "  by  the  shortest  practicable 
route  "  from  Fountain  Geyser  to  the  thumb  of  Yellowstone  Lake.  This 
change  did  not  materially  aftect  the  cost. 

At  the  beginning  of  the  year  62.85  miles  of  new  roads  had  been  con- 
structed, which,  in  connection  with  parts  of  old  roads  kept  in  condition, 
enabled  tourists  to  visit  Mammoth  Hot  Springs,  Noriis  Geyser  Basin, 
Lower  Geyser  Basin,  and  Upper  Geyser  Basin,  and  the  Falls  and  upper 
end  of  the  Grand  Canyon  of  the  Yellowstone  River.  A  cx)mmencement 
by  contract  work  had  been  made  toward  opening  up  the  Shoshone  and 
Yellowstone  lakes  regions  to  travelers. 

Total  amount  expended  upon  the  project  since  commencement  of  work 
in  1883,  to  June  30, 1891,  including  outstanding  liabilities,  $259,770.42. 

Contracts  had  been  entered  into  May  16, 1891,  with  Wyatt  &  Scott, 
for  7.5  miles,  and  William  Z.  Partello  for  20.3  miles,  i.  e.,  from  the 
thumb  of  Yellowstone  Lake  to  the  Grand  Canyon  via  the  lake  outlet. 
Messrs.  Wyatt  &  Scott  i)rosecuted  their  contract  to  completion.    Mr. 
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Partello  failed  to  enter  upon  his  contract,  but  the  officer  in  charge  had 
anticipated  such  action  and  was  prepared  to  carry  on  the  work  by  day's 
labor,  which  he  did. 

In  addition,  the  construction  of  the  road  from  Fountain  Geyser  to 
the  thumb  of  Yellowstone  Lake,  "  by  the  shortest  practicable  route,'' 
was  carried  on  by  day's  labor.  By  the  close  of  the  season  of  1891  all 
of  the  above  roads  were  completed,  except  two  short  sections  which 
were  opened  sufficiently  for  travel,  thus  opening  to  tourists  the  last  53 
miles  of  that  part  of  the  belt  line  commencing  at  Norris  Geyser  Basin; 
thence  to  Upper  Geyser  Basin  via  Lower  Geyser  Basin;  thence  to  the 
thumb  of  Yellowstone  Lake,  "by  the  shortest  practicable  route;" 
thence  to  the  Grand  Canyon  via  Yellowstone  Lake  outlet;  thence  to 
Norris  Geyser  Basin. 

The  estimates  of  "  amount  required  for  existing  projects,"  which  are 
annually  submitted,  only  apply  to  the  construction  of  new  roads.  They 
do  not  cover  current-repairs  and  maintenance.  It  is  proposed  to  apply 
the  sum  of  $150,000  asked  for  towards  graveling  weak  places  in  com- 
pleted roads;  graveling  new  roads;  completing  road  between  Grand 
Canyon,  Yancey,  and  Mammoth  Hot  Springs;  repairs  and  maintenance 
of  completed  roads  and  old  wagon  trails. 

Amount  expended  during  fiscal  year  ending  June  30, 1892,  including 
outstanding  liabilities,  $75,000. 

July  1, 1891,  balaQce  unexi>ended $132,980.73 

June  20f  1892,  amonnt.expended  during  fiscal  year 132, 885. 81 

July  1, 1892,  balance  unexpended. 94. 92 

July  1, 1892,  ontstanding  liabilitieH 94. 92 

Amount  (estimated)  required  for  completiou  of  existing  project 197, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  ending  June  30,  1894. .     150, 000. 00 

(See  Appendix  D  D  D.) 

MILITARY  AND  OTHER  MAPS. 

The  follawing  maps  and  plans  have  been  i>hotolithographed  and  an 
edition  printed : 

Map  of  pier  head  and  bnlkhead  lines  for  the  wegt  shore  of  Upper 
New  York  Bay  from  Jersey  City  to  Constables  Point,  N.  J. 

Map  of  pier  head  and  bulkhead  lines  for  the  south  shores  of  Bari- 
tan  and  Sandy  Hook  bays  from  the  mouth  of  Cheesequake  Creek  to 
Highland  Bridge  across  Shrewsbury  Eiver,  New  Jersey. 

Map  of  pier  head  and  bulkhead  lines  for  Gravesend  Bay,  New  York 
Harbor,  from  Fort  Hamilton  to  western  end  of  Coney  Island,  New 
York. 

Map  of  pier  head  and  bulkhead  lines  for  Great  and  Little  Mill  rocks 
and  the  Government  dike  connecting  them,  Hell  Gate,  New  York. 

Map  of  Boston  Harbor,  Massachusetts.  Charles  River  from  Market 
Street  bridge  to  the  Watertown  dam.  Boston  Harbor  Line  Board, 
sheet  N. 

Map  of  Boston  Harbor,  Massachusetts.  South  Boston  Flats.  Bos- 
ton Harbor  Line  Board,  Sheet  O. 

Davis  Island  lock  and  dam,  Ohio  River,  in  12  sheets. 

Detail  drawings  of  lock  and  dam.  No.  7,  Great  Kanawha  River, 
West  Virginia,  in  15  sheets. 

Detail  drawings  of  Kampsville  lock  and  dam,  Illinois  River,  Illinois, 
in  14  sheets. 

Map  of  the  Department  of  the  Columbia,  4th  edition,  1892. 

Map  of  the  Department  of  Dakota,  1891. 
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RECONNAISSANCES  AND  EXPLORATIONS. 

The  following  officers  have  been  on  duty  at  the  headquarters  of  the 
military  departments  engaged  in  preparbig  such  maps  and  making  such 
surveys  as  were  required  by  their  respective  commanding  officers: 

Capt.  William  L.  Marshall,  Corps  of  Engineers,  at  headquarters  De- 
partment of  the  Missouri  until  April  23, 1892,  since  which  date  Lieut. 
Cassius  E.  Gillette,  Corps  of  Engineers. 

Capt.  Charles  H.  Clark,  Ordnance  Department,  at  headquarters  De- 
partment of  the  Columbia  until  September  4, 1892,  since  wluch  date 
Maj.  Tully  McCrea,  Fifth  U.  S.  ArtiUery. 

Capt.  Charles  A.  Worden,  Seventh  U.  S.  Infantry,  at  headquarters 
Department  of  the  Platte. 

Lieut.  James  B,  Euncie,  First  U.  S.  Artillery,  at  headquarters  De- 
partment of  California  until  April  3, 1892;  Lieut.  Leonard  A.  Lovering, 
Fourth  U.  S.  Infantry,  until  May  16, 1892;  since  which  date  Lieut. 
Charles  G.  Lyman,  Second  U.  S.  Cavalry. 

Lieut.  Cassius  E.  Gillette,  Corps  of  Engineers,  engineer  officer  De- 
partment of  the  Missouri,  reports  that  no  fieldwork  has  been  done  dur- 
ing the  year,  and  that  the  office  work  has  consisted  in  the  preparation 
of  maps,  tracings,  reproductions,  etc.,  for  use  of  the  department  com- 
mander and  other  officers  connected  with  department  headquarters,  the 
most  important  of  the  work  having  been  in  connection  with  the  cam- 
paign against  hostile  Sioux  of  Dakota,  1890-'91. 

(See  Appendix  E  E  E  1.) 

Maj.  Tully  M^Crea,  Fifth  U.  S.  Artillery,  acting  engineer  officer  De- 
I)artmeut  of  the  Columbia,  reports  that  operations  included  minor  sur- 
veys on  the  Vancouver  Barracks  military  reservation,  having  refer- 
ence to  the  location  of  roads  and  fences,  and  the  preparation  of  plans 
for  the  extension  of  the  sewerage  system.  Maps,  tracings,  and  solar 
prints  have  been  prepared  and  issued  as  required  for  official  purposes, 
and  additions  have  been  made  to  the  military  maps  of  the  department 
as  new  information  became  available. 

(See  Appendix  E  E  E  2.) 

Capt.  Charles  A.  Worden,  Seventh  U.  S.  Infantry,  acting  engineer 
officer  Dei)artment  of  the  Platte,  reports  that  a  survey  was  made  in 
October,  1891,  of  the  northern,  eastern,  and  southern  boundary  lines  of 
the  Fort  Omaha  military  reservation.  Work  ha«  been  continued  on 
the  compilation  of  the  map  of  the  department  east  of  the  103d  meridian, 
which  will  be  completed  for  reproduction  and  publication  in  a  few  weeks. 
Instruments  have  been  received  Irom  the  engineer  depot,  Willets  Point, 
N.  Y.,  and  instruments,  note  books,  maps,  tracings,  and  blue  prints 
have  been  supplied  to  the  various  posts  from  time  to  time.  Maps  of 
the  department  west  of  the  103d  meridian,  and  large-scale  blue  print 
mai)s  of  northwestern  Wyoming  have  also  been  issued  to  troops  in  the 
Held. 

(See  Ap|)endix  E  E  E  3.) 

Lieut.  Charles  G.  Lyman,  Second  U.  S.  Cavalry,  in  charge  of  engi- 
neer office  Dei)artment  of  California,  rei>orts  that  the  office  work  in- 
volved the  prei)aration  of  original  drawings,  tracings,  and  blue  prints, 
coloring,  mounting,  and  distribution  of  maps,  the  care  and  preservation 
of  surveying  and  other  instruments  in  store  and  issuing  the  same  for 
use  at  the  different  posts  and  to  the  quartermaster's  department.  No 
fieldwork  of  any  importance  has  been  entered  into  during  the  year. 


(See  Appendix  E  E  E  4.) 
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ESTIMATES  FOR  AMOUNTS  REQUIRED  FOE  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE 
OP  WAR  MAPS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  $2,142.86  for  each  of 
seven  military  departments  west  of  the  Mississippi  Eiver,  $15,000;  lor 
publication  of  maps  for  use  of  the  War  Department,  inclusive  of  war 
maps,  $10,000;  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and'to 
the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi River  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  conse- 
quently these  officers  have  been  very  much  cramped  from  lack  of  tlie 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence. '  The  maps  of  these  departments  are  constMitly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as  pos- 
sible, but  with  no  means  even  for  the  purchase  of  paper  their  efforts  are 
limited  in  results. 

Paragraph  383  of  the  Army  Regulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
be  honored  from  lack  of  means. 

Maps  of  certain  military  departments  are  now  being  prepared  and 
should  be  published. 

Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to, 
all  those  not  printed  in  this  office  (47  sheets)  have  been  exhausted  for 
some  time,  and  the  calls  for  them  can  only  be  honored  with  sets  deficient 
in  that  number  of  sheets. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to  mili- 
tary geography  which  could  with  little  expense  be  made  available  for 
the  information  of  officers  of  the  Army;  for  instance,  there  are  on  the 
office  files  detailed  maps  of  regions  of  Europe  which  may  become  at  an 
early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage  to  the 
service  if  such  information  as  these  maps  give  could  be  made  available 
for  the  study  of  officers,  especially  on  the  outbreak  of  hostilities.  Were 
the  means  provided,  this  office  would  be  glad  to  compile  and  to  dissem- 
inate the  information  on  its  files. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a\iighly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps  of 
certain  regions  of  Europe,  and  it  was  with  great  regret  that  this  office 
could  not  render  this  assistance  to  officers  desirous  of  improving  them- 
selves professionally,  especially  when  the  material  was  on  its  flies. 

OFFICE  OF  THE  CHIEF  OF   ENGINEERS. 

During  the  fiscal  year  ending  June  30, 1892,  the  following-named  offi- 
cers were  in  charge  of  the  several  divisions  of  the  office  of  the  Chief  of 
Engineers: 

First  Division. — Fortifications  and  Surveys  renting  tJtereto — Anna- 
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ment  of  Fortifications — Sites  for  Engineer  Defenses — Boards  of  Ihigineers 
for  Defenses — Military  Reservations — Laiid  JiUs — Public  Buildings  and 
Grounds —  Washington  Aqueduct — Hoods  and  Bridges  in  Yellowstone  Jfor 
tional  FarJc, 

Second  Division. — Battalion  of  Engineers — United  States  Engineer 
Scliool  and  Engineer  Depot  and  Post — Professional  Papers  and  Informa- 
tion— Personnel—Orders, 

Capt.  John  G.  D.  Knight. 

Third  Division. — Improvement  of  Rivers  and  Harbors  and  Surveys 
relating  thereto — Bridging  Navigable  Waters  of  the  United  States-^-The 
removal  of  Wrecks  Obstructing  Navigation. 

Maj.  Henry  M.  Adams. 

Fourth  Division. — Accounts  for  Disbursements — Contracts — Returns 
of  Engineer  Property  and  Instruments — Application  for  Remittances — 
Appropriations  and  Estimates — Blank  Forms, 

Fifth  Division. — Survey  of  the  Lakes— Explorations  and  Surveys — 
Reconnaissances — Maps — Instruments — Claims. 

Capt.  Thomas  Turtle. 

Very  re&pectfiilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineers. 

Bon.  S.  B.  Elkins, 

Secretary  of  War. 
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STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OF 
THE  CORPS  OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1892. 


RA19K  AND  NAME. 


BKIGADIBR  OENKRAL 
AND  CHIKF  OF  ENGI- 
NEERS. 

Thos.  Lincoln  Casey 


COLONELS. 

George  H.  MendeU 


DUTIES. 


In  command  of  the  Corps  of  Engineers  and  in  charge  of 
the  Engineer  Department.  Charged  with  the  super- 
vision of  such  matters  connected  with  construction  of 
jetties  and  otlier  works  at  South  Pass,  Mississippi  River, 
as  require  the  action  of  the  Secretary  of  War.  In  charge 
of  the  construction  of  the  hnilding  for  Library  of  Con- 
gress under  act  of  October  2,  1888.  Member  of  Rock 
Creek  Park 
approved 
house  Board.' 


rk  Commission  by  virtue  of  act  of  Congress 
September  27,  1890.    Member  of  the  Light- 


Division  Engineer  of  the  Pacific  Division.  Member  of  The 
Board  of  Engineers  when  it  is  acting  upon  matters  per- 
taining to  the  defensive  works  of  the  Pacific  coast.  In 
charge  of  the  defensive  works  at  Alcatraz  Island,  at  Lime 
Point,  Fort  Winfield  Scott,  and  Battery  at  Fort  Mason, 
in  San  Francisco  Bay ;  and  of  the  Battery  at  San  Diego, 
Cal.  In  charge  of  construction  of  gun  and  mortar  bat- 
teries for  defense  of  San  Francisco,  and  of  a  torpedo 
slied  at  Yerba  Buena  Island,  San  Francisco  Harbor,  Cal. 
In  charge  of  the  improvement  of  Oakland  Harbor ,  Cal. 
In  charge  of  survey  of  San  Francisco  Harbor,  San  Pablo 
and  Suisun  bays.  Strait  of  Carquinez,  and  mouths  of  San 
Joaquin  and  Sacramento  rivers^  Cal.  To  act  as  a  judge 
of  the  character  of  the  earth  discovered  by  borings 
being  made  by  the  Treasury  Department  at  San  Fran- 
cisco, Cal.  Member  of  Boards  of  Engineer  Officers  to 
consider  and  report  upon  the  subject  of  the  harbor  lines 
of  San  Francisco  and  San  Diego  harbors  and  adjacent 
waters,  and  at  San  Pedro,  Cal. ;  and  at  Portland,  Oregon ; 
on  deep-water  harbor  on  the  Pacific  coast,  between  points 
Duma  and  Capistrano,  and  on  ship  canal  to  connect  lakes 
Union,  Washington,  and  Samamish  with  Puget  Sound ;  to 
consider  and  rei)ort  upon  the  subject  of  the  harbor  lines 
of  Olympia,  Vancouver,  and  Bellingham  Bay,  and  at  Port 
Townsend,  Port  Angeles,  Auacortes,  Aberdeen,  Ocosta, 
Ballard,  Seattle,  Edmonds,  Sidney,  Hoqniam,  South 
Bend,  Tacoma,  Steilacoom,  Blaine.  Cosmopolis,  Hwaco, 
and  La  Conner,  Wash.  Member  or  Board  of  Officers  for 
tlie  examination  for  promotion  of  certain  officers  of  the 
Corps  of  Engineers;  and  to  report  on  a  site  for  a  mili- 
tary post  and  harbor  defenses  at  or  near  San  Diego,  Cal. 
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RANK   AND  NAME. 


COLONELS. 

(continued.)- 


Henry  L.  Abbot 

Jivt.  Brig.  General 


William  P.  Craighill  . . 


DUTIES. 


Cyrns  B.  CometocTc 

lict.  Brig.  Genera  J. 


Orlando  M.  Poe 

Bvt.  Brig.  General. 


Division  Engineer  of  the  Northeaat  Division.  Member  and 
president  of  the  Board  of  Engineers.  In  charge  of  cer- 
tain experiments  with  torpedoes.  Member  of  Board  of 
Ordnance  and  Fortification.  Member  of  Boards  of  Engi- 
neer Officers  to  consider  and  report  upon  the  subject  of 
the  harbor  lines  of  the  port  of  Boston,  of  New  York 
Harbor  and  its  adjacent  waters,  and  at  Oswego,  N.  Y, 
Member  of  Hoard  of  Officers  for  the  examination  for  pro- 
motion of  certain  officers  of  the  Corps  of  Engineers. 

Division  Engineer  of  the  Sontheast  Division.  In  eharge 
of  the  defensive  works  at  Forts  Carroll  and  McHenry^ 
Baltimore,  Md.  In  charge  of  the  improvement  of  the 
harbor  at  Baltimore,  Md.  In  charge  of  the  improvement 
of  James  River,  Va.,  New  River,  Va.  and  W.  Va^  and 
Gauley,  Great  Kanawha,  and  Elk  rivers,  W.  Va.  Mem- 
ber of  Boards  of  Engineer  Officers  to  consider  and  report 
upon  the  subject  of  the  harbor  lines  of  New  York  Harbor 
and  it8adja<!ent  waters;  of  the  port  of  Philadelphia:  in 
James  River  from  Richmond  to  City  Point,  Ya. ;  the  aam 
to  be  built  in  the  Big  Sandy  River  near  Louisa,  Ky. ; 
and  a  project  for  a  lock  at  the  mouth  of  Bayou  Plaque- 
mine,  La. ;  to  consider  and  report  upon  plan  for  super- 
structure of  the  breakwat<er  for  a  national  harbor  of 
refuge  at  Sandy  Bay,  Ca^e  Ann,  Mass.;  and  to  consider 
and  report  upon  the  subject  of  the  harbor  lines  in  the 
Anacostia  River,  from  its  mouth  to  Bennings  Bridge. 
Member  of  Commission  of  Engineer  Officers  on  national 
harbor  of  refuge  near  the  mouth  of  Delaware  Bay. 
Member  of  the  Light- house  Board. 

Division  Engineer  ol  the  Southwest  Division.  Member  of 
The  Board  of  Engineers.  Member  of  Board  of  Visitors 
for  U.  S.  Engineer  School.  Member  and  president  of 
the  Mississippi  River  Commission,  created  by  act  of  Con- 
grcHs  approved  June  28,  1879.  Member  of  Boards  of  En- 
gineer Officers  to  consider  and  report  upon  the  subject 
of  the  harbor  lines  of  Now  York  Harbor  and  its  adja- 
cent waters,  and  of  the  port  of  Philadelphia.  Member 
of  Board  of  Officers  for  the  examination  for  promotion 
of  certain  officers  of  the  Corps  of  Engineers.  To  repre- 
sent the  War  Department  at  the  Finn  Congress  or  In- 
ternal Navigation,  to  be  held  in  Paris.  France,  in  July, 
1892. 

Division  Engineer  of  the  Northwest  Division.  In  charge 
of  the  defensive  works  at  Fort  Wayne,  Mich.  In  charge 
of  the  improvement  of  the  harbors  at  Cheboygan.  Au 
Sable,  and  at  Thunder  Bay;  harbor  of  refuge  at  Sand 
Beach;  of  the  St.  Marys  River  at  the  Falls;  of  the  St. 
Clair  Flats  Ship  Canal;  and  of  the  rivers  Detroit,  Sagi- 
naw, Clinton,  and  Rouge,  Thunder  Bay  River,  Alpena, 
Black  River  at  Port  Huron,  and  mouth  of  Black  Kiver, 
Mich.,  and  Hay  Lake  Channel  of  the  St.  Marys  River: 
construction  of  dry  dock.  St.  Marys  Falls  Canal,  and  of 
dredging  at  Grosse  Pointe  Channel.  In  charge  of  St. 
Clair  Flats  Ship  Canal  and  St.  Marys  Falls  Caiml,  Mich. 
In  charge  of  issuing  charts  of  Northern  and  Northwest- 
ern Lakes,  and  of  water-level  observations  on  Lake 
Huron.  In  charge  of  survey  of  shoal  off  Littles  Point, 
and  shoal  off  Pel^e  Spit  Light,  Lake  Erie.  In  charge  of 
removal  of  wreck  of  coal  vessel  M.  E,  JYemhle  in  the 
rapids  of  St.  Clair  River  at  Fort  Gratiot,  Mich.,  and  of 
wreck  of  scow  Hannah  Moore  at  mouth  of  Black  River, 
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Statement  showingrank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


RAmC  AND  NAME. 


COLONELS. 

(continued.) 

Orlando  M.Poe 

Bxt,  Brig.  General. 


DUTIES. 


David  C.  Houston . 


UEXmnfANT-COLOXELS. 

George  H.  Elliot 


Henry  M.  Robert . 


Ohio.  Member  of  BoardB  of  Enfipneer  OflBcers  to  con- 
sider and  report  upon  the  Bubject  of  harbor  lines  at 
Cleveland,  Ohio ;  at  Detroit.  Mich. ;  to  examine  and  re- 

fjort  upon  the  plans  of  a  bridge  over  the  entrance  to  Dn- 
nth  Harbor,  Minn. ;  and  to  consider  and  report  upon  the 
location  of  the  western  terminus  of  the  Illinois  and  Mis- 
sissippi Canal.  Engineer  Ninth  and  Eleventh  Light- 
house districts.  Member  of  (lenoral  Court-Martial  con- 
vened at  Cleveland,  Ohio,  February  3,  1892. 
Member  of  The  Board  of  Engineers,  In  charge  of  the  de- 
fensive works  at  forts  Griswold,  Trumbull,  and  Hale, 
Conn.,  Colitmbns,  Wood,Wad8worth,  and  Tompkins,  and 
its  batteries,  N.  Y. ;  Castle  Williams,  South  Battery,  new 
Barbette  Battery  at  Governors  Island,  N.  Y. :  of  Sea  wall 
at  same ;  of  Sea  wall  at  Davids  Island,  N.  Y. ;  and  of 
permanent  platforms  for  modem  cannon  of  large  caliber. 
In  charge  of  construction  of  gun  batteries  on  Staten 
Island  for  defense  of  Now  York.    In  charge  of  the  im- 

Srovement  of  the  harbors  of  New  London,  Clinton,  New 
[aven,  Milford,  Bridgeport,  Black  Rock,  Stamford,  Nor- 
walk,  Five  Mile  River,  and  Wilsons  Point,  Conn.,  and 
Greenport,  Port  Chester,  Glen  Cove,  Echo  Harbor,  Flush- 
in  Bay,  Port  Jefferson  Inlet,  Larchmont,  and  Hunting- 
ton, N.  Y. ;  of  the  construction  of  breakwaters  at  New 
Haven,  and  harbor  of  refuge,  Duck  Island  Harbor,  Conn. 
In  charge  of  the  improvement  of  the  Plousatonic  River 
and  for  breakwater,  Thaii\es  and  Mystic  rivers.  Conn., 
Connecticut,  Mass.,  Jind  Conn.,  East  Chester  Creek,  Pat- 
chogue  River,  and  Browns  Creek,  N.  Y.  In  charge  of 
survey  of  Sag  Harbor  and  Peconic  River,  N.  Y.,  Stam- 
ford Harbor,  and  Cos  Cob  or  Miamus  River,  Conn.,  and 
examination  of  Mattituck  Bay,  N.  Y.  Member  of  Boards 
of  Engineer  Officers  to  consider  and  report  upon  the  sub- 
ject ot  the  harbor  lines  of  New  York  Harbor  and  its  ad- 
jacent waters;  of  Stamford  Harbor;  at  Norwalk,  and  at 
Bridgeport,  Conn.  Mem!)er  of  Board  of  Officers  for  the 
examination  for  promotion  of  certain  officers  of  the 
Corps  of  Engineers.  Member  of  Board  of  Visitors  for 
U.  S.  Engineer  School. 


In  charge  of  the  Washington  Aqueduct;  increasinjc^  water 
supply  of  the  city  of  Washington,  and  of  the  disburse- 
ment of  the  funds  pertaining  to  the  erection  of  fish-ways 
at  Great  Falls  of  tiie  Potomac.  Member  of  Board  of  En- 
gineer Officers  to  consider  and  report  upon  the  subject 
of  the  harbor  lines  in  the  Anacostia  River  from  its 
month  to  Bennings  Bridge.  Member  of  the  Light-house 
Board. 

Detached;  Engineer  Commissioner  of  the  District  of  Col- 
umbia. In  charge  of  the  improvement  of  the  rivers  Ten- 
nessee above  Chattanooga,  Tenn.,  and  below  Bee  Tree 
Shoals,  Cumberland  above  and  below  Nashville,  Ky.,  and 
Tenn.,  Hiawa^ssee,  Caney  Fork,  French  Broad,  and  Clinch, 
Tenn.,  and  South  Fork  of  the  Cumberland,  Kjr.  To  exer- 
cise supervision  over  the  construction  of  bridges  across 
the  Tennessee  River  at  or  near  Chattanooga;  at  Knox- 
ville;  at  or  near  Knoxville;  at  Perry  ville;  and  at  John- 
eonville,  Tenn, 
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RAinC  A3XD  NAME. 


DUTIES. 


LIE  UTEN  ANT-COLONELS. 

(continned.) 

William  E.  Merrill 

BvU  Colonel, 


John  M.Wilson  \ 

BvU  Colonel. 
Ex  officio  Colonel  of  En- 
gineers. 


John  W.  Barlow. 


Peter  C.  Hains 


In  charge  of  the  improvement  of  the  Ohio  River,  Monou" 
gahela  and  Cheat  rivers,  W.  Va.,  Allegheny  River,  Pa., 
and  of  the  Muskingnm  River,  Ohio.  In  charge  of  tho 
constractioo  of  harbor  of  refuge  at  month  of  Muskingnm 
River,  of  a  dam  at  Herrs  Island,  and  of  a  movahle  dam 
at  or  below  the  month  of  Beaver  River,  Pa.  In  charge 
of  operating  snag  boats  on  the  Ohio  River.  To  exercise 
supervision  over  the  construction  of  bridges  across  Ohio 
River  between  CincinDati  and  Newport;  near  Ceredo, 
W.  Va. ;  at  Wheeling,  W.  Va. ;  over  Muskingnm  River, 
at  Stockport;  at  Zanesville;  above  the  mouth  of  Brush 
Creek,  Ohio^  over  the  Allegheny  River  at  Pittsburg 
over  Yonghioglieny  River  at  McKeesport,  and  over 
Monongaliela  Kiver  near  Pittsburff,  Pa.  Member  of 
Boards  of  Engineer  Officers  to  consider  and  report  upon 
the  subject  of  the  harbor  lines  at  Pittsburg,  Pa.,  and  on 
the  Ohio  to  Davis  Island  Dam;  on  both  sides  of  the  Ohio 
River  from  the  upper  end  of  Martins  Ferry  to  the  lower 
end  of  the  lity  of  Bellaire,  Ohio;  and  at  Cincinnati,  in- 
cluding the  Licking  River  between  its  mouth  and  the 
bridge  of  the  Louisville  and  Nashville  Railroad.  Engi- 
neer Fourteenth  Light-house  District.  His  death,  Decem- 
ber 14,  1891,  announced  in  General  Orders,  No.  9,  Head- 
quarters Corps  of  Engineers,  December  17, 1891. 

Detached;  Superintendent  of  the  U.  S.  Militarv  Academy. 
Member  of  Board  of  Officers  to  witness  the  hnal  exami- 
nations and  exercisofl  of  the  class  of  officers  which  will 
liave  completed  the  two  years'  course  of  instruction  at 
the  U.  S.  Artillery  School  on  June  21,  1892. 

In  charge  of  the  improvement  of  the  rivers  Tennessee  above 
Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Cum- 
berland above  and  below  Ntishvi lie,  Ky.,  and  Tenn.,  Hia- 
wassee,  Caney  Fork,  French  Broad,  and  Clinch,  Tenn., 
and  South  Fork  of  the  Cumberland,  Ky.  In  charge  of 
the  survey  of  Obion  River,  Tenn.  To  exercise  supervi- 
sion over  the  construction  of  bridges  across  the  Tennes- 
see River  at  or  near  Chattanooga;  at  Knoxville;  at  or 
near  KnoxviUe,  and  at  Perry ville,  Tenn.  Detached; 
member  and  disbursing  officer  of  the  Int>emational  Bonn- 

.  dary  Commission  for  the  location  and  marking  of  the 
boundary  between  the  United  States  and  Mexico,  under 
the  direction  of  the  Secretary  of  State. 

In  charge  of  the  defensive  works  at  forts  Foote  and  Wash- 
ington, Md.,  Wool  and  Monroe,  Va.  In  charge  of  the 
improvement  of  the  Potomac  River  in  the  vicinity  of 
Washington,  and  of  channel  in  the  East-em  Branch,  Po- 
tomac Kiver.  In  cliarge  of  the  improvement  of  the  har- 
bor at  Breton  Bay,  Leonardtown,  Md.  In  charge  of  the 
improvement  of  Putuxent  River,  Md. ;  of  the  rivers  Rap- 
pahannock, Mattaponi,  York,  and  Pamunkey,  and  of 
Nomiui,  Urbana,  Occoquan,  and  Aquia  creeks,  Va.  In 
(charge  of  survey  of  Eastern  Branch  of  Potomac  River, 
Md.  and  I).  C,  and  of  Potomac  River,  Va.  andMd.,  and 
examination  and  survey  of  a  breakwater  for  harbor  of 
refuge  in  Lynn  Haven  Bay,  Va.  In  charge  of  the  con- 
struction ot*  the  sewerage  system  at  Fort  Monroe,  Va. 
to  supervise*  the  reconstruction  of  the  Washington  shore 
end  of  tlie  Long  Bridge  at  Washington,  D.  C,  and 
the  construction  of  a  street  railway,  and  a  bridge  across 
Mill  Creek  at  Fort  Monroe,  Va.  Member  of  Boards  of 
Engineer  Officers  to  consider  and  report  upon  the  subject 
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1AKUTENANT-COLONEL8. 

(continaed.) 


Peter  C.  Hains . 


George  L.  Gillespie. 


DUTIES. 


Charles  B.  Snter 


of  the  harbor  lines  in  James  River  from  Richmond  to  City 
Poiut,  Va.  In  charge  of  the  defeusiye  works  at  forts 
Knox,  Popham,  Gorges,  Scammel,  Preble,  and  McOlary. 
batt-<'rieA  at  Portland  Hea<l  and  GerrisliH  Island,  Me.,  and 
at  Fort  Constitution  and  Jerrys  Point,  N.  H.  In  charge 
of  the  improvement  of  the  harbors  at  Belfast,  Camden, 
Rock  port,  Rockland,  Portland,  York,  and  Back  Cove, 
Portland  Harbor,  Me.;  Portsmouth,  N.  H.,  harbor  of 
refuge  at  Little  Harbor,  N.  H.,  and  the  construction  of 
breakwater  from  Mount  Desert  to  Porcupine  Island,  Me. 
In  charge  of  the  improvement  of  the  rivers  Penobscot, 
Kennebnnk,  Saco,  >\arragangus,  Bagaduce,  Kennebec, 
Harrisseckit,  St.  Croix,  and  Pleasant,  Me.  j  Cocheco  and 
Bellamy,  N.  H. ;  Lubec  Channel  and  Mooseabec  Bar, 
Me.  In  charge  of  survey  of  Kennebec  River  from  Water- 
ville  to  the  steamboat  wharf  at  Augnsta,  Me.  In  charge 
of  the  removal  of  wreck  of  schooner  Isabel  Alberto  in 
Rockland  Harbor,  and  part  of  wreck  of  schooner  Huntress 
off  Browneys  Island,  Me. 

Member  of  The  Board  of  Engineers.  In  charge  of  the  de- 
fensive works  at  Forts  Hamilton  and  Lafayette,  N.  Y., 
and  fort  at  Sandy  Hook,  N.  J.  In  charge  of  construc- 
tion of  gun  and  mortar  batteries  for  defense  of  New  York. 
In  charge  of  the  improvement  of  the  harbors  of  New 
York,  Rondout,  and  Saugerties,  N.  Y.,  and  Raritan  Bay, 
N.  J.  In  charge  of  the  improvemcut  of  the  Hndson  and 
Harlem  rivers,  N.  Y. ;  channel  in  Gowanus  Bay,  Bay 
Ridge  Channel  in  Gowanns  Bay,  and  Buttermilk  Chan- 
nel ;  deepening  Gedneys  Channel,  and  Newtown  Creek 
and  Bay,  and  VVappiugers  Creek,  N.  Y.  In  charge  of 
survey  of  Bushwick  Creek,  Hudson  River  at  Cornwall, 
western  part  of  route  from  main  channel  from  Jamaica 
Bay  eaHterly  to  I^ong  Beach  Inlet  for  canal,  Bronx  River, 
and  Westchester  Creek,  N.  Y.  In  charge  of  the  removal 
of  obstructions  in  East  River  and  Hell  Gat>e,  N.  Y.  In 
charge  of  removal  of  wrecks  of  canal  boat  in  Gravesend 
Bay ;  of  canal  boat  in  Raritan  Bay,  near  Sonth  Amboy, 
N.  J.,  and  of  canal  boat  in  Staten  Island  Sound,  at  Tot- 
tenville,  N.  Y.     To  supervise  the  work  of  making  an 

•  opening  in  the  United  States  dike  on  the  right  bank  of 
the  Hudson  River.  To  exoroise  supervision  over  con- 
struction of  proposed  bridge  across  the  East  River  be- 
tween the  city  of  New  York  and  Long  Island ;  of  bridge 
across  Harlem  River  at  One  hundred  and  fifty-fifth  street, 
New  York  City ;  of  bridge  across  Hudson  Kiver  in  and 
between  the  city  of  New  York  and  the  Stateof  New  Jer- 
sey ;  of  a  temporary  bridge  across  Harlem  River  at  Fourth 
avenue,  New  York  City ;"  of  certain  work  of  the  Hudson 
Tunnel  Railway  Company,  and  of  two  yiiers  on  the  Jer- 
sey Flats,  New  York  Bay,  at  Bayonne,  N.  J.  Member  of 
Board  of  Visitors  for  U.  S.  Engineer  School.  Member  of 
Boards  of  Engineer  Ofticers  to  consider  and  report  upon 
the  subject  of  the  harbor  lines  of  the  port  of  Boston:  of 
New  York  Harbor  and  its  adjacent  waters;  of  Stamford 
Harbor;  at  Norwalk,  and  at  Bridgeport,  Conn;  on  ob- 
structions to  navigation  in  the  Hudson  River;  and  on 
deep-water  harbor  on  the  Pacific  coast  between  Points 
Duma  and  Capistrano. 

Member  of  the  Mississippi  River  Commission  created  by 
act  of  Congress  approved  June  28,  1879.  Member  and 
president  ol  the  Missouri  River  Commission  created  by 
act  of  Congress  approved  July  5,  1884.    To  exercise  ja- 
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LIBUTBN  ANT-COLONELS. 

(coTitinuod.) 
Charles  R.  Suter 


Jared  A.  Smit]i. 


Samuel  M.  Mansfield . 


pervision  over  the  construction  of  two  bridges  across  the 
Missouri  River  at  or  near  Sioux  City,  lowa^  and  of 
bridees  opposite  to  or  within  the  corporate  limits  of  Ne- 
braska City,  Nebr. ;  at  or  near  Nebraska  City,  Nebr. ;  at 
Omaha,  Nebr.;  between  Omaha,  Nebr.,  and  Council 
Bluffs,  Iowa ;  near  Council  Bluffs,  Iowa,  and  East  Omaha, 
Nebr. ;  between  Kansas  City  and  Sibley,  Mo. ;  between 
Leavenworth,  Kans.,  and  Platte  County,  Mo. ;  between 
Wyandotte  County,  Kans.,  and  Clay  County,  Mo. ;  be- 
tween Clay  and  Jackson  counties;  between  St.  Charles 
and  the  mouth  of  Missouri  River,  Mo. ;  and  near  Quin- 
daro,  Kans.;  Engineer  fifteenth  and  sixteenth  light-house 
districts. 

In  charge  of  the  defensive  works  at  Forts  Knox,  Popham, 
Gorges,  Scammel,  Preble,  and  McCliury,  Batteries  at 
Portland  Head  and  Gerrisbs  Island,  Me.,  and  at  Fort  Con- 
stitution and  Jerrys  Point,  N.  H.  In  charge  of  the  im- 
provement of  the  harbors  at  Belfast,  Camden,  Rockport, 
Rockland,  Portland,  and  York,  and  Back  Cove,  Portland 
Harbor,  Me.,  Portsmouth,  N.  H.,  harbor  of  refuge  at  Lit- 
tle Harbor,  N.  H.,  and  tne  cojustruction  of  breakwater 
from  Mount  Desert  to  Porcupine  Island,  Me.  In  charge 
of  the  improvement  of  the  rivers  Penobscot,  KennebunK, 
Saco,  NarragauguB,  Bagadnce,  Kennebec,  Hanisseckit, 
St.  Croix,  andP&asant,  Me.,  Cocheco  and  Bellamy,  N.  H., 
Lubec  Channel  and  Mooscabec  Bar,  Me.  In  charge  of 
survey  of  Kennebec  River  from  WatervUle  to  the  steam- 
boat wharf  at  Augusta,  and  Penobscot  River,  and  survey 
and  location  of  harbor  lines  at  Bath,  Me.  In  charge  of 
removal  of  wrecks  of  schooners  Golden  Eagle  and  Cerulenj& 
in  Pleasant  River,  Me.,  and  of  steam  tug  Wilcox  and  of 
sailboat  Resou-e  in  the  harbor  of  Port  Clinton,  Ohio.  In. 
charge  of  the  improvement  of  harbors  at  Monroe,  Mich. ; 
Toledo,  Port  Clinton,  Sandusky,  Vermillion,  Huron, 
Cleveland,  Fairport,  Ashtabula,  and  mouth  of  Black 
River,  and  of  Sandusky  River,  Ohio.  In  charge  of 
water-level  observations  on  Lake  Erie,  To  supervise 
the  construction  of  bridges  across  Sandusky  Bay  and 
across  Huron  River  at  Huron,  Ohio.  Engineer  tenth 
light-house  district. 

In  charge  of  the  defensive  works  at  Forts  Warren,  Win- 
throp,  Standish,  Andrew,  Independence,  and  on  Long 
Island  Head ,  Mass.  In  charge  of  construction  of  gun  and 
mortar  batteries  for  defense  of  Boston  Harbor.  In  charge 
of  the  improvement  of  the  harbors  at  Newburyxwrt, 
I^yim,  Boston  (including  sea  walls  on  Point  Allerton, 
Great  Brewster  Island,  Lovells  Island,  Gallops  Island, 
Long  Island  Head,  Rainsford  Island,  and  Deer  Island : 
Mystic  and  Charles  rivers ;  Fort  Point  Channel,  channel 
leading  to  Nantasket  Beach  and  Main  Ship  Channel), 
Provincetown,  Plymouth,  Scituate,  Hingham,  Glouces- 
ter, Winthrop,  Wellfleet,  and  Manchester;  Salem,  in- 
cluding South  River,  and  'Stage  Harbor  at  Chatham, 
Mass.  In  charge  of  construction  of  a  national  harbor  of 
refuge  (of  the  nrst  class)  at  Siuidy  Bay,  Cape  Ann,  Mam. 
Ill  charge  of  the  improvement  of  the  Mcmmac  River  at 
Mitchells  Falls,  I])8wic.h,  Powow,  and  Weymouth  rivers, 
M  ass.  Member  of  Boards  of  Engineer  Oflioers  to  consider 
and  i-eport  upon  the  subject  of  the  harbor  lines  of  the 
j)ort  of  Boston ;  and  upon  plan  for  superstructure  of  the 
breakwater  for  a  national  harbor  of  refuge  at  Sandy  Baj^, 
Cape  Ann,  Mass, 
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DUT1F.8. 


UKUTKNANT-COLONRLS. 

(continned.) 
William  E.  King 


William  H.H.  Beuyaurd 


Garrett  J.  Ly decker  . . 


MAJORS. 

Amos  Stickney  . . 


ENG92 


Commanding  post  and  IT.  S.  Engineer  School  atWillets 
Point,  N.  Y.,  and  the  Battalion  of  Engineers.  In  charge 
of  tlie  defensive  works  at  Fort  Schuyler  and  Wiliots 
Point ;  of  the  engineer  depot  at  Willets  Point ;  torpedoes 
for  harbor  defense,  and  experiments  with  the  same.  In 
charge  of  construction  of  gun  and  mortar  batteries  for 
defense  of  New  York  at  eastern  entrance  of  harbor.  In 
charjge  of  funds  pertaining  to  the  library  of  the  U.  S. 
Engineer  School. 

In  charge  of  the  defensive  works  of  Alcatraz  and  Angel 
islands^  and  at  Lime  Point,  Cal.  In  charge  of  construc- 
tion of  a  torpedo  station  at  Yerba  Buena  Island,  San 
Francisco  Harbor,  Cal.  In  charge  of  the  improvement 
of  the  harbors  at  Wilmington  and  San  Diego ;  and  con- 
struction of  breakwater  at  San  Luis  Obispo  Harbor,  Cal. 
In  charge  of  the  improvement  of  Napa  Kiver  and  Red- 

'  wood  Creek^  Cal.  Member  of.  Boards  of  Engineer  Offi- 
cers to  consider  and  report  upon  the  subject  of  the  har- 
bor lines  of  San  Francisco  and  San  Diego  harbors  and 
adjacent  waters,  and  at  San  Pedro,  CaL,  and  on  deep- 
water  harbor  on  the  Pacific  coast  between  Points  Duma 
and  Capistrano.  Member  of  Board  of  Officers  for  the 
examination  for  promotion  of  certain  officers  of  the  Corps 
of  Engineers. 

In  charge  of  the  Lonisville  and  Portland  Canal.  In  charge 
of  the  improvement  of  the  Falls  of  the  Ohio  River,  the 
Indiana  Cnute  Fall,  Ohio  Eiver,  Wabash  River,  Ind.  and 
111.,  and  White  River,  Ind.  To  exercise  supervision  over 
the  construction  of  bridge  across  the  Ohio  River  at  Lou- 
isville, Ky.  Member  of  Board  of  Engineer  Officers  to 
examine  and  report  upon  plans  of  a  oridge  across  the 
Ohio  River  between  Covington,  Ky.,  and  Cincinnati, 
Ohio. 


In  charge  of  the  improvement  of  the  harbors  at  Erie,  Pa., 
and  Buffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  charge  of  improvement  of  Tonawanda  Harbor 
and  Niagara  River,  N.  Y.  In  charge  of  the  preservation 
and  protection  of  the  peninsula  of  Presque  Isle,  Erie 
Harbor,  Pa.  In  charge  of  survey  of  Port  Day  above 
Niagara  Falls,  N.  Y.  In  charge  of  survey  of  Waverly 
Shoal,  Lake  Erie,  and  of  measurement  of  tlie  discharge 
of  Niagara  River.  Member  of  Boards  of  Jingineer  Offi- 
cers on  obstructions  to  navigation  in  the  Hu^on  River ; 
and  to  consider  and  report  upon  the  subject  of  harbor 
Hues  at  Cleveland,  Ohio.  Member  of  general  court-mar- 
tial convened  at  Cleveland,  Ohio,  February  3,  1892.  In 
charge  of  the  improvement  of  the  Ohio  River,  Mononga- 
hela  and  Cheat  rivers,  W.  Va.,  Allegheny  River,  Pa.,  and 
of  the  Muskingum  River,  Ohio.  In  charge  of  the  con- 
strnction  of  harbor  of  refuge  at  mouth  of  Muskingum 
River,  of  a  dam  at  Herrs  Island,  and  of  a  movable  dam 
at  or  below  the  month  of  Beaver  River,  Pa.  In  charge 
of  operating  snag-boats  on  the  Ohio  River.  To  exercise 
8Ui>ervision  over  the  construction  of  bridges  across 
Ohio  River  near  Ceredo,  W.  Va. ;  over  Muskingum 
River  at  Zanesville ;  above  the  mouth  of  Brush  Creek, 
Ohio ;  over  the  Allegheny  River  at  Pittsburg ;  over  the 
Monongahela  River  at  Pittsburg ;  near  Pittsburg;  over 
Youghiogheny  River  at  McKeospoit,  Pa.,   and  across 
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.DUTIES. 


MAJORS. 

(coutinued.) 


Amos  Stickney  . 


Alexander  Mackenzie. 


Oswald  H.  Ernst 


David  P.  Heap 

William  Lndlow 

£vU  Lieut,  Colonel, 


Licking  River  between  Newport  and  Covington,  Ky. 
Member  of  Boards  of  Engineer  Officers  to  consider  and 
report  upon  the  subjectr  of  harbor  lines  at  Pittsburg,  Pa., 
and  on  tiie  Ohio  to  Davis  Island  Dam ;  on  both  sides  of 
tha  Ohio  River  from  the  npper  end  of  Martins  Ferry  tio 
the  lower  end  of  the  city  or  Bellaire,  Ohio;  and  at  Cin- 
cinnati, including  the  Licking  River  between  its  mouth 
and  the  bridge  of  the  Louisville  and  Nashville  Railroal; 
and  upon  plans  of  bridge  across  the  Ohio  River  between 
Covington,  Ky.,  and  Cincinnati,  Ohig.  Engineer  four- 
teenth light-house  district. 

In  charge  of  the  improvement  of  the  Mississippi  River 
from  Minneapolis  to  Des  Moines  Rapids,  and  at  Rock 
Island  and  Des  Moines  Rapids.  In  charge  of  operating 
the  dry  dock  at  the  Des  Moines  Rapids  Canal :  the  Des 
Moines  Rapids  Canal  and  snag-boats  and  dredge-boats 
on  Upper  Mississippi  River.  ^In  temporary  charge  of  the 
improvement  of  the  Mississippi  River  between  Des 
Moines  Rapids  and  the  mouth  of  the  Illinois  River.  To 
supervise  tue  construction  of  bridges  across  the  Missis- 
sippi River  at  Muscatine,  at  Lyons,  at  or  near  Clinton, 
Iowa;  at  La  Crosse,  Wis.;  at  St.  Paul;  at  Winona, 
Minn.,  and  from  Winona,  Minn.,  to  the  opposite  shore  in 
Wisconsin.  Member  of  Board  of  Engineer  Officers  to 
consider  and  report  upon  a  project  tor  a  lock  at  the 
mouth  of  Bayou  rlac^uemine.  La. ;  and  upon  the  location 
of  the  western  terminus  of  the  Illinois  and  Mississippi 
Canal.  Member  of  the  Missouri  River  Commission  cre- 
ated by  act  of  Consrress  approved  July  5,  1884. 

In  charge  of  Public  Huildings  and  Grounds  in  the  District 
of  Columbia,  with  the  rank  of  colonel.  In  charge  of 
the  improvements  over  the  grave  of  Thomas  Jefferson  at 
Monticello,  Va.,  and  oC  the  erection  of  a  monument  to 
mark  the  birthplace  of  George  Washington.  In  charge 
of  the  care  and  maintenance  of  the  Washington  Monu- 
ment. Member  of  the  Mississippi  River  Commission, 
created  by  act  of  Congress  approved  June  28,  187U. 
Member  of  the  Missouri  River  Commission,  created  by 
act  of  Congress  approved  July  5, 1884.  Member  of  the 
Light-House  Board. 

Detached ;  engineer  third  light-house  district. 

In  charge  of  the  improvement  of  the  harbors  at  Frankfort^ 
Manistee,  Pent  water,  White  River,  Muskegon,  Grand 
Haven,  Black  Lake,  Saugatuck,  South  Haven,  St, 
Joseph,  and  Charlevoix,  and  entrance  to  Pine  Lake  and 
harbors  of  refuge  at  Ludington  and  Portage  Lake ;  break- 
water and  harbor  of  refuge,  Petoskey  Harbor,  Mich., 
and  harbor  at  Michigan  City,  Ind.,  and  of  St.  Joseph 
River,  Mich.  In  charge  of  survey^  of  Grand  River,  below 
Grand  Rapids,  Mich.  To  supervise  the  construction  of 
bridg  across  Pine  Lake,  near  Charlevoix,  Mich.  Member 
of  Boards  of  Engineer  Officers  to  investigate  and  report 
upon  the  allegea  obstruction  of  navigation  by  a  bridge 
over  the  Chicago  River  at  Chicago,  111. ;  to  consider  and 
rei)ort  upon  the  subject  of  harbor  lines  at  Detroit,  Micb. ; 
and  to  examine  and  report  upon  the  plans  of  a  bridge  over 
the  entrance  to  Dulu  th  Harbor,  Minn.  Engineer nin  th  and 
eleventh  light-house  districts.  Member  of  general  court- 
martial  convened  at  Cleveland,  Ohio,  February  3,  1892. 
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William  A.  Jones. . 


Andrew  N.  Damrell. 


Cliatles  J.  Allen . 


Charles  W.  Raymond. 


In  charge  of  the  improvement  of  the  Chippewa  River,  and 
protection  of  Yellow  Banks  on  the  same;  of  the  Minne- 
sota and  St.  Croix  rivers,  and  the  Red  River  of  the  North ; 
and  of  the  Mississippi  River  ahove  the  Falls  of  St.  An- 
thony. In  charge  of  conHtruction  and  improvement  of 
roads  and  hridges  in  Yellowstone  National  Park.  In 
charse  of  the  construction  of  reservoirs  at  headwaters  of 
the  Mississippi  River  and  its  tributaries.  In  charge  of 
ganging  the  waters  of  the  Mississippi  River  and  its  tribu- 
taries at  or  near  St.  Paul,  Minn.  In  charge  of  the  exam- 
ination and  surveys  of  the  sources  of  the  Mississippi,  St. 
Croix,  Chippewa,*  and  Wisconsin  rivers,  with  the  view 

*  to  ascertaining  the  practicability  and  cost  of  creating  and 
maintaining  reservoirs,  etc.  In  charge  of  survey  of  Red 
River,  Minn.,  and  tributaries  above  Fergus  Falls  and 
Crookston,  and  Big  Stone  Lake.  To  exercise  supervi- 
sion over  construction  of  bridges  across  Red  River  of  the 
North  at  Alpha,  Do  Mers,  and  Minnesota  avenues,  Grand 
Forks,  N.  Dak. ;  and  across  Chippewa  River  near  Red 
Cedar,  Wis.  Member  of  Board  of  Engineer  Officers  to 
examine  and  report  upon  the  plans  of  a  bridge  over  the 
entrance  to  Dnluth  Harbor,  Minn. 

In  charge  of  the  defensive  works  at  Forts  Morgan  and 
Gaines,  Ala.,  and  fort  rni  Ship  Island,  Miss.  In  charge 
of  the  improvement  of  the  harbors  at  Mobile,  Ala.,  and 
Biloxi,  Miss.  In  charge  of  the  improvement  of  the  rivers 
Warrior  and  Black  Warrior,  Ala. ;  Tombigbee,  Ala.  and 
Miss.;  Pascagoula,  Pearl,  Noxubee,  Chiekasahay,  and 
lioaf,  and  Bluff  Crt'ck,  Miss.^  and  Bogne  Chitto,  La. 
To  supervise  the  construction  of  bridge  across  Fort 
Bayou  at  Ocean  Springs,  Miss. 

In  charge  of  the  improvement  of  the  entrance  to  Galveston 
Harbor  and  of  the  harbor  at  Brazos  Santiago,  Tex.  In 
charge  of  the  improvement  of  ship-channel  in  Galveston 
Bay,  Buffalo  Bayou,  Trinity  River,  and  month  of  Cedar 
Bayou,  Tex.  In  charge  of  survey  of  West  Galveston 
Bay,  and  examination  of  Brazos  River,  Tex. 

In  charge  of  the  defensive  works  at  Fort  Mifflin,  Pa. ;  Fort 
Delaware,  and  fort  opposite  Fort  Delaware,  Del.;  at 
Finns  Point,  and  site  for  defenses  at  Red  Bank,  N.  J.  In 
charge  of  the  improvement  of  the  harbors  at  Philadel- 
phia, Pa.,  and  Delaware  Breakwater,  Del.;  ice-harbors 
at  Marcus  Hook,  Pa.,  and  the  head  of  Delaware  Bay, 
Del. ;  of  the  Schuylkill  River,  Pa. :  Delaware  River,  from 
Trenton  to  its  mouth,  including  Rancocas  River;  Mau- 
rice River  and  AUoway  Creek,  N.  J.,  and  of  the  construc- 
tion of  pier  near  Lewos,  Del.  In  charge  of  removal  of 
wreck  of  steamer  Nuphar  in  Townsend  Inlet,  N.  J. ;  of 
wreck  of  canal  boat  Agatha  Brady  opposite  Fainnount 
Avenue  Wharf,  Delaware  River,  Philadelphia,  Pa. ;  and 
of  wrecks  of  steamer  Gaudaloup  and  steam-tug  Starlight 
in  Barnegat  Inlet,  N.  J.  In  charge  of  disbursement  of 
funds  appropriated  for  the  Trenton  Battle  Monument. 
MenilMT  of  Boards  of  Engineer  Officers  to  consider  and 
report  upon  the  subject  of  the  harbor  lines  of  the  port 
of  Philadelphia  and  on  obstructions  to  navigation  in  the 
Hndson  River;  and  to  consider  and  report  upon  plan  for 
superstructure  of  the  breakwater  for  a  national  harbor 
of  refuge  at  Sandy  Bay,  Cape  Ann,  Mass.  Member  of 
Commission  of  Engineer  Officers  on  national  harbor  of 
refuge  near  the  mouth  of  Delaware  Bay. 
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RANK  AND  NAME. 


MAJORS. 

(contiuued.) 
Ii.  Cooper  Overman. 


Alexander  M.  Miller . 


Milton  B.  Adams  . 


Wm.  R.  Livermore . 


DUTIES. 


In  charge  of  the  improvement  of  harhors  at  Monroe,  Mich., 
Toledo,  Port  Clinton,  Sandnsky,  Vermillion,  Huron, 
Cleveland,  Fairport,  Ashtabula,  and  mouth  of  Black 
River;  and  of  Sandusky  River,  Ohio.  In  charge  of  wa- 
ter-level observations  on  Lake  Erie.  In  charge  of  sur- 
vey of  Conneaut  Harbor,  and  Grand  River  between 
Richmond  and  the  mouth,  Ohio.  Member  of  Board  of 
Kn^neer  Officers  to  consider  and'report  upon  the  subject 
of  harbor  lines  at  Cleveland,  Ohio.  Engineer  tenth 
light-hoQse  district.  In  charge  of  the  defensive  works 
at  forts  Foote  and  Washington,  Md. ;  Wool  and  Monroe, 
Va.  In  charj^e  of  the  imi>rovement  of  the  Potomac  River 
in  the  vicinity  of  Washington,  and  of  channel  in  the 
eastern  branch,  Potomac  River.    In  charge  of  the  im- 

grovement  of  Patuxent  River,  Md.,  of  the  rivers  Rappa- 
annock,  Mattaponi,  York,  and  Pamimkey,  and  of  No- 
mini,  Urbana,  Occoquan,  and  Aqula  creeks,  Ya.  In 
charge  of  the  construction  of  the  sewerage  system  at 
Fort  Monroe,  Va.  To  supervise  the  reconstruction  of  the 
Washington  shore  end  or  the  "Long  Bridge"  at  Washing- 
ton, D.  C.,  and  the  construction  of  a  street  railway,  and 
a  bridge  across  Mill  Creek,  at  Fort  Monroe,  Va.  Await- 
ing orders  December  8,  1891,  June  23, 1892.  On  leave  of 
absence. 

In  charge  of  the  improvement  of  the  Mississippi  River — 
removal  of  sna^,  etc. ;  Mississippi  River  between  the 
months  of  the  Illinois  and  Ohio  rivers;  and  harbor  at  St. 
Louib,  Mo.,  Osage  River,  Mo.  and  Kans.,  Gasconade 
River,  Mo.,  and  Kaskaskia  River,  111.  To  exercise  su- 
pervision over  the  construction  of  bridges  across  the 
Mississippi  River  at  St.  Louis,  Mo.,  and  at  Alton,  111. 

In  charge  of  the  defensive  works  at  Fort  Montgomei^,  N.  Y. 
In  charge  of  the  improvement  of  the  harbors  at  Ogdens- 
burg  and  Plattsburg,  N.  Y.,  and  Burlington,  Vt.,  and 
construction  of  breakwaters  at  Rouses  Point,  N.  Y.,  and 
Gordons  Landing,  Lake  Champlain,  Vt.  In  cnarge  of  the 
improvement  of  St.  Lawrence,  Ticonderoga,  Grass,  and 
Great  Chazy  rivers ;  of  narrows  at  Lake  Champlain,  N.  Y., 
and  of  Otter  Creek,  Vt.  In  charge  of  survey  of  shoal  in 
St.  Lawrence  River,  NN W.  of  Haskells  Shoal. 

In  charge  of  the  defensive  works  of  forts  at  Clarks  Point, 
Mass.,  Dutch  Island,  and  Fort  Adams,  R.  I.  In  charge 
of  the  improvement  of  the  harbors  of  Nantucket,  Wooos 
Holl,  Wareham,  Hyannis,  New  Bedford,  Vineyard  Haven, 
Marthas  Vineyard  inner  harbor  at  Edgartown,  and  West- 
port  and  East  and  West  Branch  of  Westport  River,  Ma«s., 
Newport,  Block  Island,  and  Greenwich  Bay,  R.  I.,  ana 
Stonington,  Conn.,  cove  near  Coasters  Harbor  Island, 
and  water  way  between  said  island  and  Rhode  Island, 
and  construction  of  harbor  of  refuge  at  or  near  Point 
Judith.  In  charge  of  the  improvement  of  the  rivers 
Taunton,  Mass..  Paw  tucket,  Providence,  Warren,  and 
Pawcatuck,  ana  Narragansett  Bay,  R.  I.,  and  removal  of 
Green  Jacket  Shoal,  Providence  River,  R.  I.  In  charge 
of  Hurvey  of  Canapitsit  Channel  between  Cnttyhunk  and 
Nc»hawana  islands,  and  Menemsha  Bite,  Mai».  In  charge 
of  removal  of  wrecks  of  schooners  Benjamin  Oartgide, 
Josiak  WhUelioueCf  and  Allie  Oak9  in  Hyannis  Harbor; 
Andrew  J.  York  in  Nantucket  Sound;  Edith  T,  Gnndy  on 
Nantucket  Shoals ;  Python  on  Pollock  Rip  Shoal;  Flor- 
etice  Nowell  near  Pollock  Rip  Light-ship,  and  Mary  E, 
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RANK  AND  NAMB. 


DUTIES. 


MAJORS. 

(continued.) 
VbTm.  R.  Livermore . 


William  H.  Heuer 


William  S.  Stanton . 


Thomas  H.  Handbury 


Oliver  in  Vineyard  Haven  Sonnd,  Mass.  In  charge  of 
construction  of  draw  protection  at  the  bridge  across 
Taunton  River,  Somerset,  Mass.  To  supervise  the  con- 
struction of  bridge  ut  Osterville,  Mass.  Member  of 
Board  of  Engineer  Officers  to  consider  and  report  upon 
the  subject  of  the  harbor  lines  of  the  Port  of  Boston. 
Detached;  engineer  first  and  second  Light-house  dis- 
tricts. 

In  charge  of  hnprovement  of  Humboldt  Harbor  and  Bay, 
Cal.  In  charge  of  the  improvement  of  the  Sacramento, 
Feather,  San  Joaquin,  and  Mokelumne  rivers,  and  Peta- 
luma  Creek,  Cal.  In  charge  of  removal  of  wreck  of 
barge  Philip  in  San  Joaquin  River,  below  Stockton,  Cal. 
Member  of^ Boards  of  Engineer  Officers  to  consider  and 
report  upon  the  subject  of  the  harbor  lines  of  San  Fran- 
cisco and  San  Diego  harbors  and  adjacent  waters,  and 
at  San  Pedro,  Cal.  Member  of  Board  of  Officers  for  the 
examination  for  promotion  of  certain  officers  of  the  Corps 
of  Engineers.    Engineer  twelfth  Light-house  district. 

Detached;  Engineer  first  and  second  light-house  districts. 
In  charge  of  the  defensive  works  at  Forts  Macon  and  Cas- 
well, N.  C.  In  charge  of  the  improvement  of  Beaufort 
Harborj  N.  C,  and  Georgetown  Harbor,  S.  C.  In  charge 
of  the  improvement  of  Staunton  River,  Va. ;  Cape  Fear 
River  above  and  below  Wilmington,  Roanoke,  Neuse, 
Pamlico,  Tar,  Yadkin,  Black,  l?ent.  New,  North  East 
(Cape  J'ear),  Lockwoods  Folly,  and  Pasquotank  rivers, 
Contentnia,  Mackeys,  and  Fishing  creeks,  Ocracoke  In- 
let, and  inland  water  way  from  Newbem  to  Beaufort, 
inland  water  way  between  Beaufort  Harbor  and  New 
River,  and  water  way  between  New  River  and  Swans- 
boro,  N.  C,  and  WiByaw  Bay,  S.  C.  To  exercite  supervi- 
sion over  the  construction  of  bridge  across  the  Cape  Fear 
River  at  Fayetteville^  N.  C. 

In  charge  of  the  defensive  works  at  Forts  Stevens,  Oregon, 
and  Canby,  Wash.  In  charge  of  the  improvement  of  the 
canal  at  the  Cascades,  Oregon,  mouth  of  the  Columbia 
River,  the  Lower  Columbia  River,  Oregon,  and  Wash., 
Willamette  River  above  Portland,  and  Lower  Willamette 
River  below  Portland,  and  Youngs  and  Klaskuine  rivers, 
Oregon,  and  of  the  Cowlitz  River,  Wash.  In  charge  of 
survey  of  Willamette  River  at  Clackamas  Rapids,  Ross 
Island,  and  Corvallis,  Lower  Willamette  and  Columbia 
rivers,  Yamhill  River  from  month  to  McMinnville,  and 
Lewis  and  Clarks  River,  Oregon,  Columbia  River  from 
mouth  of  W^illamette  to  Vancouver,  and  Grays  River, 
for  snagging,  Wash.  In  charge  of  water  gauges  on  the 
Columbia  lliver  from  Astoria  to  the  bar.  In  charge  of 
removal  of  wreck  of  the  Sylvia  de  Grouse  Arom  the  chan- 
nel of  the  Columbia  River,  Oregon .  To  supervise  the  con- 
struction of  bridges  across  the  Willamette  River  oppo- 
site  Albany :  across  the  Yamhill  River  near  Lafayette ; 
across  the  Walluski  River,  Clatsop  County,  Oregon; 
across  the  Columbia  River  near  Vancouver,  and  across  the 
Cowlitz  River  at  Toledo,  Wash.  Member  of  Boards  of 
Engineer  Officers  to  consider  and  report  on  the  subject  of 
the  harbor  lines  at  Portland;  on  snip  canal  to  connect 
lakes  Union,  Washington,  and  Samamish  with  Puget 
Sound;  to  consider  and  report  on  the  subject  of  the 
harbor  lines  at  Olympia,  Vancouver,  and  Bellingham 
Bay ;  and  at  Port  Townsend,  Port  Angeles,  Anacortes, 
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RANK  AND  NAME. 


DUTIES. 


MAJORS. 

(coutiuued.) 
Thomas  H.  Handbury . . 


Jame«  C.  Post 

James  F.  Gregory  . 


Henry  M,  Adams 

Chas.  £.  L.  B.  Davis 


Aberdeen,  Ocosta,  Ballard,  Seattle,  Edmomls,  Sidney, 
Hoqiiiani,  South  Bend,  Tacoma,  Steilacoom,  Blaine,  Cos- 
moi)oli8,  llwacO;  and  La  Conner,  Wash.;  and  to  examine 
and  report  upon  the  plans  of  two  bridges  over  the  Will- 
amette River,  and  within  the  corporate  limits  of  Port* 
land,  Oregon.    Engineer  thirteen tn  light-house  district. 

Detached;  Military  attaohi^  to  the  United  States  legation 
at  London.  Delegate)  to  the  International  Geographical 
Congress  at  Berne,  Switzerland,  August  10-15,  1891. 

Detached ;  Engineer  Secretary  of  the  Light-house  Board. 
In  chArge  of  the  improvement  of  the  harbors  at  Manis- 
ti<ine  and  Cedar  River,  Mich. ;  Menomonee,  Oconto,  Pen- 
saukee,  Green  Bay,  Ahnapee,  Kew^aunee,  Two  Rivers, 
Manitowoc,  Sheboygan,  Port  Washington,  Milwaukee, 
Racine,  and  Kenosha,  Wis.,  and  Waukegan,  111.  In 
charge  of  harl>ors  of  refuge  at  Milwaukee  Bay,  and  at  en- 
trance to  Sturgeon  Bay  Canal,  Lake  Michigan,  Wis.  In 
charge  of  Portage  Lake  and  Lake  Superior  ship  canals. 
In  charge  of  uie  improvement  of  Menomonee  River, 
Mich,  and  Wis.,  south  outlet  of  Lake  Winnebago,  and 
removing  sandbar  at  outlet  of  Fond  du  Lac  River,  and 
of  the  Fox  River,  Wis.  In  charge  of  water-level  obser- 
vations on  Lake  Michigan.  To  supervise  the  constrnc- 
tipn  of  bridges  acroHs  tlie  Sheboygan  River  at  Sheboygan ; 
acrofls  the  Portage  Canal  near  Portage  City;  across  Fox 
River  at  Oshkosh;  across  Manitowoc  River  at  Mani- 
towoc, and  across  Wolf  River  at  New  London,  Wis. 

In  charge  of  the  Third  Division,  Office  of  the  Chief  of  En- 
gineers. 

In  charge  of  the  improvement  of  the  harbors  at  Manis- 
tique  and  ^.'edar  River,  Mich. ;  Menomonee,  Oconto,  Pen- 
,  saukee,  Green  Bay,  Ahnapee,  Kewaunee,  Two  Rivers, 
Manitowoc,  Sheboygan,  Port  Washington,  Milwaukee, 
Racine,  and  Kenonha,  Wis.,  and  Waukegan,  111.  In 
charge  of  harbors  of  refuge  at  Milwaukee  Bay,  and  at 
entrance  to  Sturgeon  Bay  Canal,  Lake  Michigan,  Wis. 
In  charge  of  Portage  Lake  and  Lake  Superior  ship 
canals.  In  charge  of  the  improvement  of  Menomonee 
River,  Mich,  and  Wis.,  south  outlet  of  Lake  Winnebago, 
and  removing  sand-bar  at  outlet  of  Fond  du  Lac  River, 
and  of  the  rivers  Fox  and  Wiwconsin,  Wis.  In  charge  of 
water-level  observatiiuis  on  Lake  Michigan.  To  super- 
vise the  construction  of  bridge  across  the  Sheboygan 
River  at  Sheboygan,  Wis.  Member  of  Board  of  Engineer 
Oihcers  to  in  vestigate  and  report  upon  the  alleged  obstruc- 
tion of  navigation  by  a  bridge  over  the  Chicago  River  at 
Chicago,  III.  Jn  cliarge  of  the  defensive  works  at  Forts 
Foote  and  Washington,  Md. :  Wool  and  Monroe,  Va.  In 
charge  of  the  improvement  of  the  Potomac  River  in  the  vi- 
cinity of  WaHhiugton,  and  of  channel  in  the  Eastern 
Branch,  Potomac  Kiver.  In  charge  of  the  improvement  of 
Patuxcnt  River,  Md.,  of  the  rivers  Rappahannock,  Matta- 
poni,  York,  and  Pamunkey,  andof  Nomini,  Urbaua,Occo- 
qitan,  and  Atpiia  creeks,  Va.  In  charge  of  the  construction 
of  the  sewerage  Bystemat  FortMonrot^  Va.  To  supervise 
the  reconstruction  of  the  Washington  shore  end  of  the 
*'  Long  Bridge"  at  Washington,  D.  C. ;  the  construction 
of  bridge  across  Potomac  River  at  "The  Three  Sisters," 
1).  ('.;  of  bridge  across  Patuxont  River  at  Mt.  Calvert. 
Md. ;  and  of  a  street  railway  and  a  bridge  across  Mill 
Creek,  at  Fort  Monroe,  Va.  Member  of  I^ard  of^ngi* 
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RAXK  AND  NAME. 


MAJORS. 

(continued.) 
Cliae.  E.  L.  B.  Davis 


James  B:  Qaiun  . 


Daniel  W.  Lockwooil 


DUTIES. 


neer  Officers  to  consider  and  report  npon  the  subject  of 
the  harlfor  lines  in  the  Anacostia  River,  from  its  month 
to  Beunings  Bridge.  Member  of  general  court-martial 
convened  at  /[Cleveland,  Ohio,  February  3, 1^2, 

In  charge  of  the  defensive  works  at  Forts  Jackson,  St, 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Dupr^, 
Batteiy  Bien venue,  and  Tower  at  Proctoraville.  La.  In 
charge  of  the  improvement  of  the  Amite  River  and 
Bayou  Manchac,  Tickfaw,  Tchefuncte,  and  Bogue  Falia 
rivers,  month  and  passes  of  Calcasieu  River,  bayous 
Terrebonne  and  Conrtableau,  and  Bayou  Teche  from 
mouth  to  St.  Martinsville,  La.,  harbor  at  Sabine  Pass, 
Blue  Buck  Bar,  and  Neches  River,  Tex.,  and  Sabine 
River,  La.  and  Tex..  Bayou  Plaquemine,  for  securing 
a  navifi^able  channel  up  to  Plaquemine  Dike,  and  of 
Bayou  La  Fourche,  La.  In  charge  of  survey  of  Mermentau 
River,  including  its  tributaries  and  course  through  Lake 
Arthur  and  Grand  Lake  to  the  Gulf  of  Mexico,  La.,  and 
examination  of  Bayou  Carlin,  La.,  and  Sabind  River, 
Tex.  In  charge  of  removal  of  wreck  of  bark  Bruee  in 
the  harbor  of  Ship  Island,  Miss.,  and  of  wreck  of  a  coal 
barge  in  Bayou  Teche,  near  Franklin,  La.  To  report 
upon  the  depth  and  width  of  a  channel  secured  and 
maintained  by  jetties  at  the  mouth  of  the  Mississippi 
River.  Member  of  Board  of  Engineer  Officers  to  consider 
and  report  upon  a  project  for  a  lock  at  the  mouth  of 
Bayou  Plaquemine,  La.  Engineer  seventh  and  eighth 
Ught-houee  districts. 

In  charge  of  the  improvement  of  Little  Kanawha,  Gnvan- 
dotte,  and  Buckhannon  rivers,  W.  Va.,  Big  Sandy  River, 
and  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky. ;  of 
the  Kentucky,  Tradewater,  Green,  and  Barren  nvers ; 
Levisa  Fork  of  Big  Sandy  River,  and  Rough  River  from 
mouth  to  Hartford,  and  of  Licking  river  from  Farmers 
to  West  Liberty,  Ky.  In  charge  of  examination  of 
Green  River  above  the  mouth  of  Big  Barren  River,  Ky. 
and  Tenn.  To  exercise  supervision  over  the  construction 
of  the  proposed  road  of  the  Carrollton,  or  Lock  No.  1, 
Turnpike  Company,  through  the  land  of  the  Unitea 
States  at  Lock  No.  1,  Kentucky  River;  of  bridge  across 
the  Kentucky  River  near  the  mouth  of  Tates  Creek,  and 
of  two  bridges  across  the  Tug  Fork  of  the  Big  Sandy 
River  above  Catlettsburg,  Ky.  In  temporary  charge  of 
the  improvement  of  the  Ohio  River,  Monongahela  and 
Cheat  rivers,  W.  Va.,  Allegheny  River,  Pa.,  and  of  the 
Muskingum  River,  Ohio.  In  temporary  charge  of  the 
construction  of  harbor  of  refuge  at  mouth  of  Muskingum 
River;  of  a  dam  at  Herrs  Island,  and  of  a  movable  dam 
at  or  below  the  mouth  of  Beaver  River,  Pa.  In  tem- 
porary charge  of  operating  snag-boats  on  the  Ohio 
River.  To  exercise  supervision,  temporarily,  over  the 
construction  of  bridges  across  Ohio  River  near  Ceredo, 
W.  Va. ;  over  Muskingum  River  at  Zanesville;  above 
the  mouth  of  Brush  Creek,  Ohio;  over  the  Allegheny 
River  at  Pittsburg;  over  the  Mouongahela  River  at 
Pittsburg;  near  Pittsburg;  and  over  Yonghiogheny 
River  at  McKeesport,  Pa.  Member  of  Boards  of  Engi- 
neer Officers  to  consider  and  report  npon  the  subject  of 
harbor  lines  at  Pittsburg,  l*a.,  and  on  the  Ohio  to  Davis 
Island  Dam ;  on  both  sides  of  the  Ohio  River  from  the 
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RANK  AND  NAME. 


DUTIK8. 


MAJORS. 

(coiitinued.) 
Daniel  W.  Lock  wood. .. 


Ernest  H.  Rafi&ier . 


John  C.  MaUery. 


CAPTAINS. 

Clinton  B.  Sears.. 


Thomas  Turtle 


Edward  Magnire 

Frederick  A.  Malian  . . 


upper  end  of  Martins  Ferry  to  the  lower  end  of  the  city 
of  Bellaire,  Ohio;  and  at  Cincinnati,  including  the 
Licking  River  between  its  mouth  and  the  bridge  of  the 
Louisville  and  Nashville  Railroad;  the  dam  to  be  built 
in  the  Big  Sandy  River  near  Louisa,  Ky. ;  and  upon 
plans  of  a  bridge  across  the  Ohio  River  between  Cov- 
ington, Ky.,  and  Cincinnati,  Ohio. 

In  charge  of  the  improvement  of  the  Mississippi  River  be- 
tween Des  Moines  Rapids  and  the  mouth  of  the  Illinois 
River.  In  charge  of  the  improvement  of  the  harbors  at 
Erie,  Pa.,  and  Buffalo,  Wilson,  Oloott,  Oak  Orchard, 
and  Dunkirk,  N.  Y.  In  charge  of  improvement  of  Tona- 
wanda  Harbor  and  Niagara  Kiver,  N.  T.  In  charge  of 
measurement  of  the  discharge  of  Niagara  Rfver.  Mem- 
ber of  Board  of  Engineer  Officers  to  consider  and  report 
upon  the  subject  of  harbor  lines  at  Oswego,  N.  Y. 

Detached ;  Engineer  fifth  and  sixth  light-house  districts. 
In  charge  of  the  defensive  works  at  Forts  Marion  and 
Taylor,  Fla.  In  charge  of  the  improvement  of  the  har- 
bors at  Key  West,  including  entrance  thereto,  Tampa 
Bay,  Cedar  Keys,  and  St.  Augustine,  Fla.  In  charge  of 
the  improvement  of  the  St.  Johns  River,  Volusia  Bar, 
Caloosabatchee,  Manatee,  Withlacoochee,  Suwanee,  and 
Pease  rivers,  channel  of  Charlotte  Harbor  and  Pease 
Creek,  Ocklawaha  River,  and  Sarasota  Bay,  Fla. 


Commanding  Company  A,  Battalion  of  Engineers.  In- 
structor in  submarine  mining  at  the  U.  S.  Engineer 
School.  Member  of  general  court  martial  convened  at 
Willets  Point  November  11,  1891. 

In  charj^o  of  the  fourth  and  fifth  divisions,  Office  of  the 
Chief  of  En^neers.  Disbursing  officer.  Office  of  the 
Chief  of  Engineers.  In  charge  of  the  defensive  works  at 
Forts  Foote  and  Washin^^n,  Md.,  Wool  and  Monroe, 
Va.  In  chari^e  of  the  improvement  of  the  Potomac 
River  in  the  vicinity  of  Washington,  and  of  channel  in 
the  Eastern  Branch,  Potomac  River.  In  charge  of  the 
improvement  of  Patuxent  River,  Md. ;  of  the  rivers  Rap- 

Sahanuock,  Mattaponi,  York,  and  Pamuukey,  and  of 
omini,  Urbana,  Occoquan,  and  Aquia  creeks,  Va.  In 
charge  of  the  construction  of  the  sewerage  system  at 
Fort  Monroe,  Va.  To  supervise  the  reconstruction  of 
tlie  Waflliington  shore  end  of  the  Long  Bridge  at  Wash- 
ington, D.  C.,  and  the  construction  of  a  street  railway, 
and  a  bridge  aiTos-s  Mill  Creek,  at  Fort  Monroe,  Va. 
Member  of  the  Board  of  Engineer  Officers  to  consider 
and  report  upon  the  subject  of  the  dam  to  be  built  in 
the  Big  Sandy  River  near  Louisa,  Ky.  Member  of  the 
United  States  Board  on  Geographic  names.  Member  of 
Board  of  Officers  to  consider  the  matter  of  bonds  given 
by  disbursing  officers,  contractors,  and  others,  and  to 
prepare  suitable  regulations  and  requirements  for  the 
acceptance  of  bonds  that  may  be  ofiered  by  surety  com- 
panies. 

Detached;  Engineer  fourth  light-house  district. 

Detached ;  Engineer  fourth  lignt-house  district ;  Engineer- 
secretary  of  the  Light- House  Board,  temporarily.  De- 
tached ;  Engineer-secretary  of  the  Light-House  Board. 
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RANK  AND  NAMJB. 


CAPTAINS. 

(continned.) 
Charles  F.  Powell . 


John  G.  D.  Knight . 
Richard  L.  Hoxie . . 


William  L.  Marshall . 


Joseph  H.Willard. 


Philip  M.  Trice. 


In  charge  of  the  improTement  of  Misssonri  River  from  the 
Great  Falls  to  Sioux  City.  In  charge  of  the  improve- 
ment of  the  Yellowstone  River,  Mont,  and  N.  Dak.  In 
charge  of  eorvey  of  Missouri  River  hetweeu  Sioux  City 
and  Fort  Benton;  and  between  Great  Falls  and  canyon 
next  below  Stubbs  Ferry^  Mont. ;  and  from  the  Big  Sioux 
River  to  the  north  line  of  the  State  of  South  Dakota. 

In  charge  of  the  iirst  and  second  diyisions,  Office  of  the 
Chief  of  Engineers;  Member  of  Board  of  Officers  to  test 
range  and  position  linders. 

Commanding  Company  B,  Battalion  of  Engineers;  in- 
structor in  military  engineering  at  the  U.  S.  Engineer 
School ;  member  of  general  courts-martiaJ  convened  at 
Willets  Point  June  8,  1891,  and  March  24,  1892. 

In  charge  of  the  improvement  of  the  harbors  at  Chicago 
and  Calumet,  111.  In  charge  of  the  improvement  of  the 
Illinois  and  Calumet  rivers.  In  charge  of  the  construc- 
tion of  the  Illinois  and  Mississippi  Canal.  In  charge  of 
the  surveiy  of  the  Illinois  River  from  Lasalle  to  the  Mis- 
sissippi River ;  to  supervise  the  construction  of  bridge 
across  the  Illinois  River  at  Kaoipsville  or  Columbiana, 
111.,  and  of  bridge  across  the  Chicago  River  in  West 
Chicaj|;o,  111. ;  Member  of  Board  of  Engineer  Officers  to 
'investigate  aud  report  upon  the  alleg^  obstructions  of 
navigation  by  a  .bridge  over  the  Chicago  River  at  Chi- 
cago, 111. ;  and  to  consider  and  report  upon  the  location 
of  the  western  terminus  of  the  Illinois  and  Mississippi 
Canal;  Member  of  Board  of  Officers  on  World's  Colum- 
bian Exposition ;  Engineer  officer,  Department  of  the 
Missouri. 

In  charge  of  the  improvement  of  Tensas  River  and  Bayou 
Macou,  La.',  Ouachita  and  Black  rivers  and  Bayou  Bar- 
tholomew in  La.  and  Ark.,  Boenf  River,  bayous  D'Ar- 
bonne,  Rondeway,  and  Vidal,  La. ;  Cynress  Bayou,  La. 
and  Tex. ;  Red  River,  La.  and  Ark.,  Red  River  above  the 
Atchafalaya  River,  Ouachita  River  above  Camden,  Ark. ; 
North  Fork  and  main  river  of  the  Forked  Deer  River, 
South  Forked  Deer  River,  and.  the  Big  Hatchie  River, 
TeiiD.;  of  the  rivers  Big  Sunflower,  l^zoo,  Big  Black, 
and  Tallahatchie,  Tchu&b  Lake,  and  Steeles  and  Wash- 
ington bayous,  Miss.  In  charge  of  survey  of  Yazoo 
River,  Miss.,  Red  River  ftom  Fulton,  Ark.,  to  the  Atcha- 
falaya River,  La.,  and  Cypress  Bayou,  and  the  lakes  be- 
tween Jefferson,  Tex.,  and  Shreveport,  La.  In  charge 
of  the  water  gauges  on  the  Lower  Mississippi  River  and 
its  priuci))al  tributaries.  To  supervise  the  construction  of 
the  bridges  across  the  Tensas  River  at  Claytons  Planta- 
tion; across  Little  River;  across  Boeuf  River  near  Ray- 
ville;  across  Red  River  at  Upper  Falls  near  Alexandria; 
across  Ouachita  River  near  Columbia,  La.,  and  of  bridge 
across  Big  Black  River  at  Baldwins  Ferry ;  and  to  super- 
vise changes  and  alterations  in  the  bridge  across  Big 
Black  River  at  Aliens  Station,  Miss. 

In  charge  of  the  defensive  works  at  Forts  McRee,  Pickens, 
and  Barrancas,  Fla.  In  charge  of  the  improvement  of 
Pcnsacola  and  Apalachicola  harbors,  Fla.  In  charge  of 
the  improvement  of  the  rivers  Coosa  and  Chattahoochee, 
Ua.  and  Ala.,  Flint,  6a.,  Ckoctawhatchee,  Escambia, 
and  Conecuh,  Fla.  and  Ala^  Alabama,  Cahaba,  and  Talla- 
poosa, Ala.,  Apalachicola  Kiver  and  La  Grange  Bayou — 
improving  Holmes  River^  Fla.    To  supervise  the  con- 
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RANK  AND  NAME. 


CAPTAINS. 

(continued.) 


Philip  M.  Price. 
Carl F.  Palfrey. 


William  H.  Bixby 


DUTIES. 


Henry  S.  Tabor . 


strnction  of  bridge  acrosa  the  Alabama  River  near  Mont- 
gomery, Ala.  Member  of  Board  of  Engineer  Officers  on 
improvement  of  Pensacola  Harbor,  Fla. 

Secretary  and  disbursing  officer  of  the  Mississippi  River 
Commission  created  by,  act  of  Congress  approved  June 
28,  1879.  Secretary  and  assistant  to  the  constrnction 
committee  of  the  Mississippi  River  Commission  and  dis- 
bursing officer  for  works  carried  on  by  the  Commission. 

In  charge  of  the  defensive  works  at  Forts  Macon  and  Cas- 
well, N.  C.  In  charge  of  the  improvement  of  Beaufort 
Harbor^  N.  C,  and  Georgetown  Harbor,  8.  C.  In  charge 
of  the  improvement  of  Staunton  River,  Va, ;  Cape  Fear 
River  above  and  below  Wilmington,  Roanoke,  Neuse^ 
Pamlico,  Tar,  Yadkin,  Black,  Trent,  New,  North  East 
(Cape  Fear),  Lockwoods  Folly,  and  Pasquotank  rivers, 
Contentnia,  l^ackeys,  and  Fishing  creeks,  Ocracoke  In- 
let, and  inland  water  way  from  Newbem  to  Beaufort, 
inland  water  way  between  Beaufort  Harbor  and  New 
River,  and  water  way  between  New  River  and  Swans- 
boro,  N.  C,  and  Winyaw  Bay,  S.  C.  In  charge  of  re- 
moval of  wreck  of  a  schooner  in  Pamlico  River,  N.  C. 
To  exercise  supervision  over  the  construction  of  bridge 
across  the  Cape  Fear  River  at  Fayetteville,  N.  C.  Mem- 
ber of  Commission  of  Engineer  Officers  on  national 
harbor  of  refuge  near  the  mouth  of  Delaware  Bay. 
In  charge  of  the  defensive  works  of  forts  at  Clarks 
Point,  Mass.,  Dutch  Island,  and  Fort  Adams,  R.  I.  In 
charge  of  the  improvement  of  the  harbors  of  Nantucket, 
AVareham,  Hyannis,  New  Bedford,  Vineyard  Haven. 
Marthas  Vineyard,  inner  harbor  at  Edgartown,  and 
Westport  and  East  and  West  Branch  of  Westport  Kiver, 
Mass. ;  Newport,  Block  Island,  and  Greenwich  Bay,  R. 
I.,  and  Stonington,  Conn.;  cove  near  Coaster»  Harbor 
Islaud,  and  water  way  between  said  island  and  Rhode 
Island,  and  construction  of  harbor  of  refuge  at  or  near 
Point  Judith.  In  charge  of  the  improvement  of  the 
rivers  Taunton,  Mass. ;  Pawtucket,  Providence,  and 
Pawcatuck,  and  Narragansett  Bay,  R.  I.,  and  removal  of 
Green  Jacket  Shoal,  Providence  River,  R.  I.  ^  In  charg^e 
of  removal  of  wrecks  of  schooners  Allie  Oak9f  in  Hyannis 
Harbor;  Andrew  J.  York,  in  Nantucket  Sound:  Edith  T. 
Gnndiff  on  Nantucket  Shoals ;  Python,  on  Pouock  Rip 
Shoal;  Florence  Nowell,  near  Pollock  Rip  Light-Ship; 
Mary  E.  Oliver,  in  Vineyard  Haven  Sound;  Btrrtka  J. 
Fellows  and  J.  B,  Woodbury,  Chatham  Bay,  Cape  Cod, 
and  part  of  wreck  of  schooner  Lucy  Jones,  near  Cross 
Rip  Light-Ship,  Mass.  To  supervise  the  construction 
of  bridge  at  Osterville,  and  of  bridge  across  Cohasset 
Narrows  between  Wareham  and  Bourne,  Mass.  ^ 

In  charge  of  the  improvement  of  the  Arkansas  River— re- 
moval of  snags,  etc. ;  Arkansas  River,  from  Wichita, 
Kans.,  to  mouth,  and  of  rivers  White,  St.  Francis,  Little 
Rod,  and  Petit  Jean,  Ark.,  Black,  Mo.  and  Ark.,  Little 
River  and  St.  Francis  River,  Mo. ;  and  of  removal  of 
rock  shoals  in  Fonrche  River,  Ark.  In  charge  of  sur- 
vey of  Clarendon  and  Lower  White  River,  ana  examina- 
tion of  Red  River  at  railroad  bridge,  Fulton,  Ark.  To 
supervise  the  construction  of  bridges  across  the  Poteau 
River,  in  the  Choctaw  Nation, near  Fort  Smith;  across 
the  Arkansas  River,  in  the  Indian  Territory:  at  CuiB- 
mings  Landing,  at  Rob  Roy,  and  at  Dardanelie,  Ark. 
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RAKK  AND  NAMB. 


CAPTAINS. 

(continued.) 


£iic  Bergland 

WiUiam  T.  Roesell . . 
Tbomaa  W.  Symons 


DUTIES. 


Smith  S.  Leach  . . 
Dan  C«  Kingman . 


William  M.  Black 


Commanding  Company  C,  Battalion  of  Engineers.  In- 
structor in  civil  engineering  at  the  U.  S.  Engineer  School. 
Detached ;  Engineer  fifth  and  sixth  light-house  districts. 

Detached ;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia.  Detached;  Engineer  Commis- 
sioner of  the  District  of  Columbia. 

In  charge  of  the  improvement  of  harbor  at  Tillamook 
Bay,  harbor  at  Yaquina  Bay,  entrance  to  harbor  at  Coos 
Bay,  entrance  to  harbor  at  Nehalem  Bay,  mouth  of  Sins- 
law  River,  and  of  Umpqua  and  Coquille  rivers,  Oregon: 
the  Upper  Columbia  and  Snake  rivers,  Oreeon  and 
Wash.,tne  Columbia  River  from  the  head  of  Rock  Island 
Rapids  to  the  foot  of  Priest  Rapids,  and  of  the  rivers 
Chehalis,  Skagit,  Stielaquamish,  Nootsack,  Snohomish, 
and  Snoqualmie,  Wash.  In  charge  of  survey  of  the  Co- 
lumbia River  from  the  international  boundary  to  Rook 
Island  Rapids,  Tillamook  Bay  and  Bar,  Coqmlle  River 
from  CoquiUe  City  to  Myrtle  Point,  Oregon,  Olympia 
Harbor,  and  Swinomish  »Slough,  Wash.  In  charge  of 
the  removal  of  wreck  of  bark  Charles  Devens  in  Coos 
Bay,  Oregon.  To  supervise  the  construction  of  bridges 
.  across  Coal  Bank  Slough,  Oregon ;  across  Johns  River 
near  Gravs  Harbor,  across  Chenalis  River  (two),  across 
ly  Wamish  River  (two),  across  Snohomish  River  (three), 
across  Ebey  Slough,  across  Swinomish  Slough,  across 
Algers  Slough,  Wash.,  and  across  Clearwater  River 
above  Lewiston,  Idaho.  Member  of  Boards  of  Engineer- 
Officers  to  consider  and  report  on  the  subject  of  the  har- 
bor lines  at  Portland;  on  ship  canal  to  connect  Lakes 
Union,  Washington,  and  Samamish  with  Pu^et  Sound ;  to 
examine  aild  report  upon  the  plans  of  two  bridges  over  the 
Willamette  River,  and  within  the  corporate  limits  of 
Portland,  Oregon ;  to  consider  and  report  on  the  subject 
of  the  harbor  lines  at  Olympia,  Vancouver,  and  Belling- 
ham  Bay;  and  at  Port  Townsend,  Port  Angeles,  Ana- 
cortes,  Aberdeen,  OcoRta,  Ballard,  Seattle,  Edmonds, 
Sidney,  Hoquiam,  South  Bend,  Tacoma,  Steilacoom, 
Blaine,  Cosmopolis,  Ilwaco,  and  La  Conner,  Wash. 

On  duty  under  the  immediate  orders  of  Lieut.  Col.  Mans- 
field upon  tlie  fortifications  of  Boston  Harbor. 

In  charge  of  the  defensive  works  at  Forts  Niagara,  Porter, 
and  Ontario,  N.  Y.  In  charge  of  the  improvement  of 
the  harbors  at  Charlotte,  Great  Sodus  Bay,  Little  Sodus 
Bay.  Oswego,  Sacketts  Harbor,  and  PultneyviUe,  N.  Y. 
In  charge  of  water-level  observations  on  Lake  Ontario. 
Member  of  Board  of  Engineer  Officers  to  consider  and 
report  upon  the  subject  of  harbor  lines  at  Oswego,  N.  Y. 

In  charge  of  the  defensive  works  at  Forts  Marion  and  Tay- 
lor, Fla.  In  charge  of  the  improvement  of  the  harbors 
at  Key  West,  including  entrance  thereto,  Tampa  Bay, 
Cedar  Keys,  and  St.  Augustine,  Fla.  In  charge  of  the 
improvement  of  the  St.  Johns  River,  Volusia  Bar,  Caloos- 
ahatchee,  Manatee,  Withlacoochee,  Suwanee,  and  Pease 
rivers,  channel  of  Charlotte  Harbor  and  Pease  Creek, 
Ocklawaha  River,  and  Sarasota  Bay,  Fla.  Member  of 
Board  of  Engineer  Officers  on  improvement  of  Pensacola 
Harbor,  Fla.  Commanding  Companj;  C,  Battalion  of  En- 
gineers. Instructor  in  civQ  engineering  at  the  U.  S.  En- 
gineer School.  Member  of  general  court-martial  con- 
vened at  Willets  Point,  March  24, 1892. 
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RANK  AND  NAMB. 


DUTIES. 


CAPTAINS. 

(coutiiined.) 


Walter  L.  Fisk. 


Solomon  W.  Roessler. 


George  McC.  Derby. 


James  L.  Lnslc . ... 
Frederic  V.  Abbot. 


Thomas  L.  Casey . 


In  charge  of  the  improvement  of  the  harbors  of  Daluth, 
Grand  Marais.  A^ate  Bay,  Minn. ;  Superior  Bay  on  Lake 
Superior,  St.  Louis  Bay,  and  Ashland,  Wis. :  Ontonagon, 
Kajr^le  Harbor,  and  Marq^nette,  harbor  of  renige  at  Grand 
Marais,  Mich.,  and  of  Minnesota  Point  at  Superior,  Wis. 
In  rbarge  of  survey  of  St.  Louis  River,  Minn.,  and  resur- 
vey  of  Marquette  Harbor,  Mich.  In  charge  of  water- 
level  observutioDS  on  Lake  Superior.  In  charge  of  the 
estabUshmeut  of  reference  marks  for  harbor  lines  in 
Portage  Lake,  Mich.  To  exercise  super\^i8ion  over  con- 
Ktruction  of  two  bridges  across  the  St.  Louis  River  be- 
tween the  States  of  Minnesota  and  Wisconsin. 

In  charge  of  first  district  of  the  Mississippi  River  from 
Cairo  to  foot  of  Island  No.  40,  and  of  second  district  from 
foot  of  Island  No.  40  to  mouth  of  White  River,  for  the 
purpose  of  improvement  aiid  the  construction  and  repair 
of  levees.  To  exercise  supervision  over  construction  of 
bridge  across  the  Mississippi  River  at  Memphis,  Tenu. 
Member  of  Boai'd  of  Enjpneer  Officers  on  building  and 
repair  of  levees  on  the  Mississippi  River. 

Detached;  on  duty  at  the  Military  Academy  as  instructor 
in  practical  military  engineering,  and  in  command  of 
Company  E,  Battalion  of  Engineers.  In  charge  of  the 
preservation  and  repairs  of  Fort  Clinton  and  the  batter- 
ies at  the  Military  Academy.  In  charge  of  waterworks 
and  supply  line,  officer  in  charge  of  post  school  for  en- 
listed men,  recruiting  officer  for  Company  E,  Battalion 
of  Engineers,  and  acting  signal  officer  at  West  Point,  N. 
Y.  In  charge  of  the  construction  of  a  new  gymnaaium 
at  West  Point,  N.  Y.  Member  of  board  to  make  certain 
inventories  conceiming  a  gymnasium  building  at  the 
United  States  Military  Academy.  Member  of  general 
court>8-martial  convened  at  West  Point,  N.  Y.,  Jaly2, 1881, 
and  April  5,  1892. 

Detached;  ai^si^tant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia. 

In  charge  of  the  defensive  works  at  Forts  Moultrie,  Sum- 
ter, and  Johnson,  and  Castle  Pinckney,*S.  C.  In  charge 
of  the  improvement  of  the  harbor  at  Charleston^  S.  C. 
In  charge  of  the  improvement  of  Lumber  River,  and  of 
Waocaniaw  River  to  Waccamaw  Lake,  N.  C.  and  S.  C. ; 
of  the  Ashley,  Edisto,  Salkiehatchie,  Little  Peedee, 
Great  Peedee,  San  tee,  Wateree,  Congaree,  Clark  and 
Beaufort  rivers,  Mingo  Creek,  and  Wappoo  Cut,  S.'C. 

In  charge  of  the  improvement  of  Keyport  Harbor,  N.  J*, 
and  harbor  at  Canarsie  Bay,  N.  Y.  In  charge  of  the 
improvement  of  Arthur  Kill  between  Staten  iSland  and 
the  New  Jersey  shore,  N.  Y.  and  N.  J.  In  charge  of  the 
improvement  of  the  rivers  Shrewsbury,  Rahway,  Eliia- 
T>eth,  South,  Raritan,  and  Passaio,  mouth  of  Squan 
River,  Shoal  Harbor,  and  Comptons  Creek,  and  Matta* 
wan  Creek,  N.  J. ;  Sheepshead  Bay,  and  Snmpawanua 
Inlet,  N.  Y. ;  and  channel  between  Staten  Island  and 
Now  Jersey.  In  charge  of  survey  of  Hackensack  River, 
from  below  the  Newark  and  New  York  Railroad  Bridge, 
on  Newark  Bay,  to  the  town  of  Hackensack,  N.  J.  fo 
supervise  the  use  of  the  United  States  dike  on  Newark 
Bny  front;  the  construction  of  bridge  across  Newark 
Bay  at  Newark,  and  of  bridge  across  Shrewsbury  River 
at  Highland  Beach,  N.  J.    Member  of  Boards  of  Engineer 
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Statementshowing  rank  amd  duties  of  officer  a  of  Corps  of  Engineers — Conf  d. 


RANK  AND  NABfB. 


CAPTAINS. 

«     (oontinned.) 
Thomas  L.  Casey.  . 


Theodore  A.  Bingham  . 
Cartis  McD.  Townseud 


Gastav  J.  Fiebeger . 


Oberlln  M.  Carter. 


George  W.  Goethals 

FIRST  LIEUTENANTS. 

John  MilUs , 


Officers  to  consider  and  report  upon  the  snbjeot  of  the 
harbor  lines  in  Stamford  Harbor;  at  Norwalk,  and  at 
Bridgeport,  Conn. 

Detached;  military  attach6  to  the  United  States  legation 
at  Berlin. 

In  charge  of  third  district  of  the  Mississippi  River,  from 
mouth  of  White  River  to  Warrenton,  for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees, 
to  include  the  improvement  of  the  harbor  at  Vicksburg, 
Miss.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River. 

In  charge  of  the  improvement  of  the  harbor  at  Norfolk, 
and  tne  approach  to  Norfolk  Harbor  and  the  United 
States  Navy  Yard,  Va.  In  charge  of  the  improvement 
of  the  Appomattox,  Chickahominy,  and  Nansemond 
rivers,  including  mouths  of  Bennett  and  Chuckatuck 
creeks,  and  of  Hampton  Creek  and  Bar,  Va.,' North 
Landing  River,  and  inland  water  route  from  Norfolk 
Harbor,  Va.,  to  Albemarle  Sound,  N.  C,  through  Curri- 
tuck Sound,  Va.  and  N.  C,  Currituck  Sound,  Coanjok 
Bay  and  North  River  Bar,  N.  C.     Member  of  Board  of 

'  Engineer  Officers  to  consider  and  report  ui>on  the  subject 
of  harbor  lines  in  James  i?iver  from  Richmond  to  City 
Point,  Va.  Detached ;  Aisijtant  to  the  Engineer  Com- 
missioner of  the  District  of  Columbia. 

In  charge  of  the  defensive  works  at  Forts  Oglethorpe  and 
Pulaski,  Ga.,  and  Clinch,  Fla.  In  charge  of  the  im- 
provement of  the  harbors  at  Savannah,  Brunswick,  and 
Darien,  Ga.  In  charge  of  the  improvement  of  Cumber- 
land Sound,  Ga.[andFla.,  Savannah,  Altamaha,  Ocmul- 

■  gee,  and  Oconee  rivers,  and  Jekyl  Creek^  Ga.  In  charge 
of  survey  of  Brunswick  Outer  Bar,  and  inside  routes  be- 
tween Doboy  and  Sopolo,  Ga.,  and  between  Savannah, Ga., 
and  Femandina,  Fla.  In  charge  of  removal  of  wrecks  of 
steam  flat  Molton,  in  Darien  River,  near  Darien,  and  of 
steamboat  near  mouth  of  Three-Mile  Cut,  and  of  sailing 
vessel  in  Savannah  Harbor,  Ga.  To  exercise  supervision 
over  the  construction  of  two  bridges  across  the  Oconee 
River  at  or  near  Dublin,  of  bridge  at  Dublin,  aud  of 
bridge  across  Savannah  River  at  or  near  "Sisters  Ferry," 
Ga.  Member  of  Board  of  Engineer  Officers  on  improve- 
ment of  Pensacola  Harbor,  Fla. 

In  charge  of  the  improvement  of  Tennessee  River  from 
Chattanooga  to  the  foot  of  Bee  Tree  Shoals.  To  super- 
vise the  construction  of  bridge  across  Elk  River  at  Elk 
River  Mills,  Ala. 


In  charge  of  fourth  district  of  the  Mississippi  River  from 
Warrenton  to  head  of  the  passes,  for  the  purpose  of  im- 
provement and  the  construction  and  repair  of  levees,  to 
include  levees  and  special  work  on  the  river,  the  im- 
provement of  the  harbor  at  Now  Orleans,  the  Mississippi 
Kiver  at  Natchez  and  Vidalia,  the  month  of  Red  River, 
and  at  the  mouth  of  Bayou  Plaqueniine,  aud  the  rectifi- 
cation of  the  Red  and  Atchafalaya  rivers  at  mouth  of  Red 
River  J  member  of  Board  of  Engineer  Officers  on  build- 
ing and  repair  of  levees  on  the  Aiississippi  River, 
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RANK  AMB  NAME. 


DUTnCS. 


FIRST  LIEUTENANTS. 

(contiimed.) 


John  Biddle. 


Harry  F.  Ilodgcs . 


Jaoies  G.  Warren. 


Edward  Burr. 


Lansing  H.  Beach . 


Graham  D.  Fitch. 
George  A.  Ziun... 


William  C.  Langfitt . 
Henry  E.  Wat«*rman. 

James  C.  Sanford... 


Hiram  M.  Chittenden. 
Cassius  E.  Gillette  ... 


David  DuB.  Gaillnnl 


On  dnty  under  the  immediate  orders  of  Lieutenant-Colonel 
Barlow.  On  duty  under  the  immediate  orders  of  Lient. 
Col.  Robert. 

Detached;  on  dnty  at  the  Military  Academy  as  Assistant 
ProfcHSor  of  Civil  and  Military  Engineering;  member  of 
Board  to  make  certain  inventories  concerning  a  gymna- 
Blum  building  at  the  United  States  Military  Academy; 
member  of  general  courts-martial  convened  at  West 
Point,  N.  Y.,  July  2  and  December  22,  1891,  and  April  5, 
1892. 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers  and 
Post  of  Willets  Point,  and  Signal  Officer  and  Recruiting 
Officer,  Post  of  Willets  Point.  Commanding  Company 
D,  Battalion  of  En^iueers.  Inspector  of  small-arms 
practice,  Battalion  ot  Engineers.  In  charge  of  propertv 
pertaining  to  the  library  of  the  U.  S.  Engineer  School. 
On  duty  under  the  immediate  orders  of  Lieut.  Col.  Gil- 
lespie. 

On  duty  under  the  immediate  orders  of  Mi^.  Handbnrr. 
In  charge  of  the  improvement  of  the  harbor  at  Norfolk, 
and  the  approach  to  Norfolk  Harbor  and  the  United 
States  Navy  Yard,  Va.  In  charge  of  the  improvement  of 
the  Appomattox,  Chickahominy,  and  Nansemond  rivers, 
includini^  mouths  of  Bennett  and  Chuckatuck  creeks, 
and  of  Hampton  Creek  and  Bar,  Va.,  North  Lauding 
River,  and  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C. 

Detached;  on  duty  at  the  Military  Academy  in  Depart- 
ment of  Civil  and  Military  Engineering.  In  charge  of 
superviBiou  of  construction  of  Battle  Monument  at  West 
Point,  N.  Y.  Judge  Advocate  of  general  court-martial 
convened  at  West  Point,  N.  Y.,  December  22, 1891. 

On  duty  under  the  immediate  orders  of  Capt.  Symons. 

Ou  duty  under  the  immediate  orders  of  Lieut.  Col.  Hains. 
On  duty  under  the  immediate  orders  of  J^ig.  Overman. 
On  duty  under  the  immediate  orders  of  Capt.  Tnrtle. 
On  duty  under  the  immediate  orders  of  Maj.  Davis. 

On  duty  under  the  immediate  orders  of  Maj.  Allen. 

Ou  duty  under  the  immediate  orders  of  Maj.  Davis.  On 
duty  under  the  immediate  orders  of  Maj.  Gregory. 

Secretary  and  disbursing  officer  of  the  Missouri  River 
Commission  created  by  act  of  Congress  approved  July 
5,  1884. 

On  duty  under  the  immediate  orders  of  Mi^.  Jones. 

On  duty  under  the  immediate  orders  of  Lieut.  Col.  Merrill. 
On  duty  under  the  immediate  orders  of  Maj.  Lock  wood. 
Ou  duty  under  the  immediate  orders  of  Maj.  Stiokney. 
Member  of  Boards  of  Engineer  Officers-  to  consider  and 
report  upon  the  subject  of  the  harbor  lines  at  Pittsburg, 
Pa.,  and  on  the  Ohio  to  Davis  Island  Dam:  on  both  sides 
of  the  Ohio  Kivor  from  the  upper  end  of  Martins  Ferry 
to  the. lower  cud  of  the  city  of  Bellaire,  Ohio;  and  at 
Cincinnati,  including  the  Lickiuja;  River  between  its 
nioutli  and  the  bridge  of  the  Louisville  and  Nashville 
Railroad;  and  uymn  plans  of  a  bridge  across  Ohio  River 
between  Covington,  Ky.,  and  Cincinnati,  Ohio.  De- 
tached; EngineiT  Officer  Department  of  the  Misaouri. 

On  duty  under  the  immediate  ordera  of  Capt.  Black.  De- 
tached; member  of  International  Boundary  Commission 
for  the  location  and  marking  of  the  boundary  between 
the  United  States  and  Mexico,  under  the  direction  of  the 
Secretary  of  State. 
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BANK  AND  NAME. 


V1B8T  UEUTENANTS. 

(continued.) 


Harry  Taylor 


William  L.  Sibert . 
Joseph  £.  Knhn... 


DUTIES. 


William  £.  Craighill . 
Henry  C.  Newcomer . . 
Maaon  M.  Patrick  . . . . 


Charles  S.Rich^.. 

Thomas  H.  Rees  . . 
Charles  L.  Potter. 

Francis  R.  Shunk 


Eugene  W.  VanC.  Lucas. 


On  duty  uuder  the  immediate  orders  of  Lieut.  Col.  Gilles- 
pie. On  duty  under  the  immediate  orders  of  Maj.  Hand- 
bury.  Member  of  Board  of  Engineer  Officers  to  examine 
and  report  upon  the  plans  of  two  bridges  over  the  Will- 
amette River,  and  within  the  corporate  limits  of  Port- 
land, Oregon. 

On  duty  uncler  the  immediate  orders  of  Afaj.  Lockwood. 

.'  Detached;  on  duty  at  the  Military  Academy  in  Depart- 

1      ment  of  Civil  and  Military  Engineering.    To  supervise 

I      the  erection  of  a  new  academic  building  at  West  Point. 

t      N.  Y. 

.  On  duty  under  the  immediate  orders  of  Cant.  Price. 
.  On  duty  under  the  inmiediate  orders  of  Col.  Mendell. 
.  i  On  duty  under  the  immediate  orders  of  Capt.  Bixby.  In 
I  temporary  charge  of  the  defensive  works  at  Forts  Macon 
and  Caswell,  N.  0.  In  temporary  charge  of  the  improve- 
ment of  Beaufort  Harbor,  N.  C,  and  Georgetown  Harbor, 
S.  C.  In  temporary  charge  of  the  improvement  of  Staunton 
River,  Va. ;  Cape  Fear  River  above  and  below  Wilming- 
ton, Roanoke,  Neuse,  Pamlico,  Tar,  Yadkin,  Black, 
Trent,  New,  North  East  (Cape  Fear),  Lock  woods  Folly, 
and  Pasquotank  rivers,  Coutentnia,  Mackeys,  and  Fish- 
ing creeks,  Ocracoke  Inlet,  and  inland  water  way  from 
New  Berne  to  Beaufort,  inland  water  way  between  Beau- 
fort Harbor  and  New  Riyer,  and  water  way  between 
New  River  and  Swansboro,  N.  C,  and  Winy  aw  Bay,  8. 
C .  To  exercise  supervision  temporarily  over  the  construc- 
tion of  bridge  across  the  Cape  Fear  River  at  Fayette- 
ville,  S.  C.  On  duty  under  the  immediate  orders  of  Maj. 
Stanton.  Detached ;  on  duty  at  the  Military  Academy 
as  assistant  instructor  in  practical:  military  engineer- 
ing, and  with  Company  E,  Battalion  of  Engineers.  Re- 
cruiting officer  for  Company  E,  Battalion  of  Engineers. 
In  charge  of  post  school  for  soldiers'  children  at  West 
Point,  nT  Y.  Member  of  general  court-martial  convened 
at  West  Point,  N.  Y.,  May  23,  1892. 

On  duty  under  the  immediate  orders  of  Col.  Poe.  Mem- 
ber of  Board  of  Engineer  Officers  to  consider  and  report 
upon  the  subject  of  harbor  lines  at  Detroit,  Mich. 

On  duty  under  the  immediate  orders  of  Capt.  Carter. 

On  duty  under  the  immediate  orders  of  Col.  Mendell.  On 
duty  under  the  immediate  orders  of  Lieut.  Col.  Ben- 
yaurd. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Mem- 
ber of  Electrical  Board  for  the  District  of  Columbia. 
Assistant  instructor  in  civil  engineering  at  the  U.  S. 
Engineer  School.  Judge-advocate  of  general  court-mar- 
tial convenetl  at  Willets  Point  November  11, 1891.  On 
duty  under  the  immediate  orders  of  Capt.  Sj'mons. 

Detaehed ;  on  duty  at  the  Military  Academy  as  Assistant 
Instruotor  in  Practical  Military  Engineering,  and  with 
Company  K,  Battalion  of  Engineers.  Recruiting  Officer 
for  Company  E,  Battalion  of  Engineers.  In  temporary 
command  of  Company  E,  Battalion  of  Engineers.  In 
temporary  charge  of  water  works  and  supply  line,  and 
of  Post  School  for  enlisted  men  at  West  Point,  N.  Y. 
Member  of  general  court-martial  convened  at  We^t 
Point,  N.  Y.,  July  24,  1891.  On  duty  under  the  imme- 
diate orders  of  Maj.  -Stanton. 
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RANK  AND  MAMK. 


DUTIIE6. 


FIRST  LIEUTENANTS. 

(continued.) 
Henry  Jervey • 


SECOND  LIEUTENANTS. 

James  J.  Meyler 

Charles  H.  McKinstry  . . 


William  Y.  Jndson . 


EbenE.Winslow. 


Albert  M.D'Armit. 


Clement  A.  F.  Flagler. 


Chester  Harding 


William  W.  Harts. 


Robert  McGregor. 


Q.  M.  Battalion  of  Engineers.  A.  A.  Q.  M.,  and  A.  C.  S., 
Post  of  Willets  Point.  Instrnctor  in  Military  Photog- 
raphy at  the  U.  S.  Engineer  School.  Inspector  of  smaQ- 
arms  practice,  Battalion  of  Engineers.  • 


On  duty  under  the  immediate  orders  of  Lieut.  Col.  Ben- 
yaurd. 

Detached;  on  duty  with  Company  £,  Battalion  of  Engi- 
neers, at  the  Military  Academy.  Member  of  general 
courts-martial  convened  at  West  Point,  N.  Y.,  July  2, 
1891,  and  February  29,  1892. 

On  duty  under  the  immediate  orders  of  Maj.  Overman.  In 
temporary  charge  of  the  improvement  of  harbors  at 
Monroe,  Mich.;  Toledo,  Port  Clinton,  Sandusky,  Ver- 
million, Huron,  Cleveland,  Fairport,  Ashtabula,  and 
mouth  of  Black  River,  and  of  Sandusky  River,  Ohio. 
In  temporary  charge  of  water-level  observations  on  Lake 
Erie.  On  duty  under  the  immediate  orders  of  Lieut. 
Col.  Smith. 

On  duty  with  Company  B,  Battalion  of  Engineers.  OflScer 
in  charge  of  Post  Schools,  Post  of  Willete  Point,  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  courts-martial  convened  at  Willets  Point 
June  8  and  November  11,  1891.  On  duty  under  the  im- 
mediate orders  of  Maj.  Damrell. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Libra- 
rian of  the  Post  and  U.  S.  Engineer  School  libraries  at 
Willets  Point,  N.  Y.,  and  in  charge  of  the  property  per- 
taining thereto.  Under  instruction  at  the  U.  S.  Engineer 
School.  Member  of  general  court-martial  convened  at 
at  Willets  Point  November  11, 1891.  On  duty  under  the 
immediate  orders  of  Maj.  Raymond. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  U."  S.  Engineer  School.  Judge-advo- 
cate of  general  court-martial  convened  at  Willets  Point 
June  8,  1891.  Member  of  general  court-martial  con- 
vened at  Willets  Point  Maroli  24, 1892.  On  duty  under 
the  immediate  orders  of  Col.  Mendell. 

On  duty  with  Company  B,  Battalion  of  Engineers.  In 
•harge  of  Post  Exchange,  Post  of  Willets  Point,  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  court-martial  convened  at  Willets  Point 
November  11, 1891.  On  duty  under  the  immediate  orders 
of  Capt.  Marshall. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  tlie  U.  S.  Engineer  School.  Member  of 
general  courts-martial  convened  at  Willets  Point  June 
8, 1891,  and  March  24, 1892.  On  duty  under  the  immedi- 
ate orders  of  Capt.  Bixby. 
I  On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  U.  S:  Engineer  School.  Adjutant  and 
Treasurer  of  the  Batt<alion  of  Engineers.  A<^}utant, 
Signal  Officer,  and  Recruiting  Officer,  Post  of  Willet« 
Point.  Commanding  Company  D,  Battalion  of  En- 
gineers. Member  of  general  court-martial  convened  at 
WiUets  Point  June  8, 1891. 
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RANK  AND  NAME. 


SECOND  LIEUTENANTS. 

(oontinued.) 
Edgar  Jadwin 


▲DDITIONAI.  SECOND 
LIEUTENANTS. 

Charles  Keller 


Herbert  Dealcyne. 


Charles  S.  Bromwell . . . 


Spencer  Cosby. 


John  S.  Sewell . 


Charles  P.  Echols  . 


James  F.  Mclndoe . 


Jay  J.  Morrow  . 


n.  8.  AQENT. 

William  F.  Smith,  Major 
of  JSgineers,  U,  S,  A., 
ieUred. 


BNO  92 ^29 


DUTIES. 


On  daty  with  Company  B,  Battalion  of  Engineers.  Post 
Treasurer  and  Mess  Officer,  Post  of  Willets  Point,  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  courts-martial  convened  at  Willets  Point 
June  8;  1891,  and  March  24, 1892. 


On  duty  with  Company  C,  Battalion  of  Engineers.  Act- 
ing Ordnance  Officer,  Post  of  Willets  Point,  N.  Y.  Under 
instruction  at  the  U.  S.  Engineer  School.    Member  of 

Seneral  court-martial  convened  at  Willets  Point  Novem- 
er  11, 1891. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Libra- 
rian of  the  Post  and  U.  8.  Engineer  School  libraries  at 
Willets  Point,  N.  Y.,  and  in  charge  of  the  property  per- 
taining thereto.  Assistant  to  the  Post  Quartermaster 
at  WiUets  Point,  N.  Y.  Under  instruction  at.  the  U.  S. 
Engineer  School.    Member  of  general  court-martial  con- 

-   vened  at  Willets  Point  November  11,  1891. 

On  duty  with  Companv  B,  Battalion  of  Engineers.  On 
duty  with  Company  A,  Battalion  of  Engii\eers.  ^Under 
instruction  at  the  U.  S.  Engineer  School.  Member  of 
general  court-martial  convened  at  Willets  Point  Novem- 
ber 11, 1891.  . 

On  duty  with  Company  B,  Battalion  of  Engineers.  In  charge 
of  Post  Exohanpe,  Post  of  Willets  Point,  N.  Y.  Under 
instruction  at  the  U.  S.  Engineer  School.  Member  of 
general  courts-martial  convened  at  Willets  Point  No- 
vember 11,  1891,  and  March  24,  1892. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Officer 
in  charge  of  Post  Schools,  Post  of  Willets  Point,  N.*  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  courts-martial  convened  at  Willets  Point 
November  11, 1891,  and  March  24, 1892. 

On  duty  with  Company  A.  Battalion  of  Engineers.  Under 
instruction  at  the  U.  S.  Engineer  School.  Member  of 
general  court-martial  convened  at  Willets  Point  Novem- 
ber 11,  1891. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Under 
instruction  at  the  U.  8.  Engineer  School.  Member  of 
general  court-martial  convened  at  Willets  Point  Novem- 
ber 11, 1891. 

On  duty  with  Company  C,  Battalion  of  Engineers.  On 
duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  U.  S.  Engineer  School.  Member  of 
general  court-martial  convened  at  Willets  Point  Novem- 
ber 11,  1891. 


In  charge  of  the  improvement  of  the  harbors  at  Wilming- 
ton, Del.,  Cambridge,  Md.,  Onancock.  and.  Cape  Charles 
City  and  Chen  ton  Inlet.,  Va.,  and  loe-harbor  at  New 
Castle.  Del.  In  charge  of  the  improvement  of  the 
Broadkiln,  Appoquinnimink,  and  Smyrna  rivers,  and 
Duck  and  Mispillion  creeks^  Del.,  Susquehanna  River, 
Md.  and  Pa..  Choptank,  Wicomico,  Manokin,  Chester, 
£lk,andNortn  East  rivers,  and  of  Fairlee  Creek  or  Inlet, 
Md.y  and  inland  waterway  from  Chincoteagtie  Bay,  Va., 
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Statement  showing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


RANK  AND  NAME. 


U.  8.  AGENT. 

(continned.) 

William  F.  Smith,  Major 
(^Engineers,  U,  S.  A,, 
Metired 


U.  8.  CIVIL  ENGINEER. 

M.  Meigs 


DUTIES. 


to  Delaware  Bay  at  or  near  Lewes,  Del.  In  charge  of  sur- 
vey of  Murderkill  and  Mispillion  rivers,  Del.,  Rock  Hall 
Harbor,  Susquehanna  River  above  Havre  de  Grace,  La 
Trappe  and  Warwick  rivers,  and  Broad  and  Tamers 
creeks,  Md. ;  and  of  survey  to  locate  the  canal  between 
Rehoboth  Bay  and  Delaware  Bay — ^a  part  of  the  pro- 
posed waterway  from  Chincoteague  Bay,  Ya.,  to  Dela- 
ware Bay.  To  supervise  the  construction  of  bridges 
across  Brandywine  Creek  at  Wilmington,  and  across 
Christiana  River  in  New  Castle  County,  Del.  In  charge 
of  removal  of  wrecks  of  schooners  Harvey  W.  Anderson 
off  Hog  Island,  and  Ann  B.  Sogers  off  Cobbs  Island,  Ya. 


On  duty  under  the  immediate  orders  of  Migor  Mackenzie. 


Digitized  by 


Google 


APPENDIXES 


TO  THB 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

UNITED    STATESAEMT. 


451 


Digitized  by  VjOOQIC 


Digitized  by 


Google 


APPENDIXES 

TO  THK 

REPORT  OF  THE  CHIEF  OF  ENGINEERS, 

•   UNITED  STATES  ARMY. 


FORTIFICATIONS,  ETO. 


APPENDIX  No,  i. 


PROTECTION  OF  SITE  OF  FORT  NIAGARA,  NEW  YORK. 


'  BEPOST  OF  CAPTAIN  DaN  C.  KINGMAN,  CORPS  OF  ENQINEEUS,  OFFICER 
IN  CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING  JUNE  SO,  189£. 


United  States  ENaiNEEE  Office, 

Oswegoj  JT.  T.,  July  9, 189:^. 
General  ^  I  have  the  honor  to  transmit  herewith  annnal  reports  for 
the  fiscal  year  ending  June  30,  1892,  for  the  following  works  in  my 
charge: 
•    •    •    Protection  of  the  site  of  Fort  Niagara,  New  York. 
Very  respectfiilly,  your  obedient  servant,  ^ 

Dan  C.  Kingman, 
Captaifiy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineevHj  TI.  8.  A. 


protection  op  the  site  op  fort  NIAGARA,  NEW  YORK. 

Operations  have  been  in  progress  for  the  protection  of  the  site  of 
Fort  Niagara,  New  York,  under  an  allotment  from  the  appropriations 
for  ^^sea  walls  and  embankments,"  and  ^^preservation  and  repair  of 
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fortificatioBS.'^  The  project  for  this  work  was  approved  November, 
1888,  and  is  briefly  as  follows: 

First.  To  build  a^ike  of  stakes  and  fascines,  paved  on  the  top  with 
stone,  and  held  at  a  reference  2.0  feet,  Lake  Ontario  gtiuge,  from  the 
northwest  bastion  of  Fort  Niagara  to  the  northerly  angle  of  the  wharf, 
and  to  demolish  the  wall  that  makes  the  western  front  of  the  fort  and 
use  its  material  as  a  riprap  and  filling  behind  the  dike. 

Second.  To  build  a  similar  dike  from  the  southern  end  of  the  light- 
house reservation  towards  the  southern  end  of  the  military  reservation 
of  Fort  Niagara,  as  far  as  the  means  available  will  i>ermit,  and  to  fiU 
in  behind  the  dike,  a  bank  of  low  slope  to  a  reference  6.0  feet.  Lake 
Ontario  gauge;  to  grade  the  bank  above  to  a  sloi)e  of  1  on  2  down 
from  the  general  level  of  the  parade,  leaving  between  the  two  slopes 
such  a  roadway  as  may  be  desirable  for  the  use  of  the  post;  to  plant 
the  lower  slope  with  willows  and  the  upper  one  with  grass.  Subse- 
quently this  project  was  modified  by  substituting  iron  pipes  for  the 
wooden  stakes  used  to  secure  the  fascines.  This  change  increased  the 
durability  of  the  work,  but  it  also  increased  its  cost  nearly  50  per  cent. 
The  project  was  extended  to  include  the  repair  of  the  retaining  wall 
at  the  noirthwest  angle  of  the  fort,  and  all  other  necessary  repairs  to 
the  same  along  the  lake  front. 

The  amount  expended  under  this  project  to  June  30, 1892,i8  J|29,449.38, 
and  has  resulted  in  the  rebuilding  of  a  i>ortion  of  the  retaining  wall  40 
feet  long  and  39j^  feet  high,  bonded  into  the  old  work,  and  in  the  repair 
of  nijmerous  breaks  in  the  face  of  the  wall  along  the  lake  front  (over 
50  cubic  yards  of  dimension  stone  being  used  for  the  latter  purpose 
alone),  in  a  pretty  general  pointing  of  this  wall,  and  in  the  construc- 
tion of  a  concrete  breakwater  70  feet  long  to  protect  the  exposed  north- 
west angle.  It  has  also  resulted  in  the  construction  of  770  feet  dike 
work  along  the  lake  front,  and  941  feet  along  the  river  front — ^1,711  feet 
in  all — and  in  the  filling  in  and  grading  behmd  941  feet  along  the  river 
front  according  to  the  project.    Sodding  the  slopes  is  now  in.progress. 

OPERATIONS. 

The  work  of  repairing  the  sea  wall  was  resumed  Au^st  4, 1891.  and 
continued  until  December  14, 1891.  The  coping  was  laid  on  the  relmilt 
angle  of  the  wall,  a  large  amount  of  grouting  and  pointing  was  done 
to  the  wall  generally,  and  a  number  of  very  large  cavities  in  the  wall 
were  carefolly  and  thoroughly  repaired.  Some  of  the  holes  extended 
nearly  through  the  backing,  and  the  largest  was  about  54  feet  long  and 
4  feet  high.  They  were  all  near  the  mean-water  line.  The  water  was 
from  1  to  4  feet  deep  along  the  base  of  the  wall,  and  the  slightest  on- 
shore wind  caused  the  waves  to  dash  violently  into  the  breaks.  The 
bottom  was  very  hard,  and  it  would  have  been  difftcult  and  expensive 
to  build  cofferdams  that  would  stand.  I  accordingly  caused  a  strong 
crib  to  be  built  in  the  form  of  a  scow,  20  feet  long,  12  feet  wide,  and  6 
feet  high.  It  had  a  strong  tight  deck^  and  a  bottom  made  of  4-inch  oak 
plank.  The  whole  was  calk^  and  pitched  and  made  water-tight  It 
was  intended  to  load  it  with  a  sufficient  quantity  of  stone  to  hold  it 
firmly  on  the  bottom  when  filled  with  water;  then  to  float  it  to  the  de- 
scribed position,  open  valves  which  were  provided,  and  allow  it  to  sink. 
Its  deck  would  then  be  2  or  3  feet  above  the  surface  of  the  water  and 
would  serve  as  a  platform  for  the  masons,  while  the  side  of  the  crib 
would  protect  the  work  from  small  waves  which  would  tend  to  wash  the 
mortar  out  of  the  joints  before  it  had  time  to  set.    When  it  became  nee- 
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essary  to  move  the  crib,  the  valves  could  be  closed,  the  water  pumped 
out,  and  it  could  easily  be  floated  to  the  new  position. 

The  crib  cost  about  $530  for  labor  and  materials;  but  it  was  not 
needed,  for  the  lake  fell  with  unusual  rapidity  and  attained  an  excep- 
tionally low  stage  early  in  the  season,  so  that  by  rolling  up  stones  near 
the  base  of  the  wall  a  beach  was  caused  to  form,  upon  which  the  men 
could  stand  and  work  when  the  lake  was  smooth.  A  concrete  break- 
water, 70  feet  long,  8  feet  high,  13  feet  thick  at  the  base  and  6  feet  on 
top,  with  a  batter  towards  the  lake,  was  built  to  protect  the  northwest 
angle  of  the  wall.  It  rested  on  a  submerged  timber  crib  that  had  been 
built  for  this  purpose  during  the  previous  year.  The  bottom  in  front  of 
this  structure  was  covered  with  heavy  bowlders.  The  stone  needed 
for  the  repairs  to'the  wall  and  for  a  belt  course  for  the  concrete  break- 
water was  brought  from  the  limestone  quarries  at  Chaumont,  N.  Y. 

The  fascine  breakwater  had  been  damaged  at  two  or  three  points 
along  the  lake  front,  and  it  was  repaired  using  large  bowlders  from  the 
lake. 

The  total  cost  of  all  this  work  was  $6,256.35,  including  $530  for  the 
movable  crib.    The  expenditure  was  divided  as  follows: 

Labor $3,932.20 

Building  stone 918.88 

Cement 805.70 

Lumber j 254. 18 

Other  material  and  tools 153. 10 

Kngineering  and  office  expenses ^ * 192. 29 

Total 6,256.35 

In  addition,  the  work  of  grading  the  bank  along  the  river  front  was 
begun  October  8, 1891,  and  the  earthwork  was  completed  December 
10, 1891.  Fine  hundred  and  forty-one  feet,  of  bank  was  graded.  The 
bank  was  given  a  slope  of  two  on  one,  anil  the  fill  was  made  behind  the 
stake  and  fascine  breakwater  as  described  in  the  project.  Fourteen 
thousand  one  hundred  and  ninety- nine  cubic  yards  of  earth  was  moved 
to  accomplish  this  work.  The  bank  was  very  hard  in  places,  and  ex- 
plosives were  tried,  with  indifferent  success,  to  break  it  up. 

The  project  provides  for  the  protection  of  the  lower  flat  slope  next  to  the 
water  by  a  growth  of  willows.  As  the  work  was  finished  in  December 
it  was  obviously  impossible  to  secure  a  growth  that  would  afford  the 
,  slightest  protection  during  the  coming  spring  freshets.  This  slope 
was  therefore  covered  with  a  rough  pavement  of  stone.  The  drains 
from  the  quarters  near  this  work  were  permitted  to  discharge  over  the 
bank.  To  prevent  this  water  from  injuring  the  slope,  open  wooden 
drains  were  built  to  carry  it  to  the  river,  till  such  time  as  the  houses 
are  connected  with  a  proper  sewer  which  is  now  in  progress  of  con- 
struction. 

The  total  cost  of  this  work  was  $4,981.98,  which  was  divided  as  fol- 
lows: 

Labor $4,237.96 

Stone 1^. 540.00 

Lumber ^ 47.98 

Other  materials 17. 28 

Engineering  and  office  expenses 38. 76 

Total 4,981.98 

Work  was  susi)ended  January  18,  1892.  It  was  resumed  June  24, 
with  the  object  of  redressing  the  slopes  and  securing  a  growth  of  grass 
upon  them. 


Digitized  by 


Google 


456         REPORT  OF.THE   CHIEF   OF   ENGINEERS,  U/S.  ARMY. 

REMARKS. 

"So  othBT  work  than  that  of  protecting  the  slope  can  be  nndertaken 
with  the  funds  now  available.  The  sea  wall  is  now  in  good  condition 
for  work  of  this  kind.  It  was  never  anything  more  than  eonrsed  rubble 
of  rather  soft  stone.  The  bank  protection  might  be  extended  up  the 
river  to  good  advantage. 

In  pursuance  of  the  project  of  November,  1888,  some  154  linear  feet 
of  the  detached  wall  that  forms  the  western  front  of  the  work  was 
torn  down  and  the  stone  used  to  fill  in  behind  the  dike.  This  was  done 
during  the  ftrst  season's  work.  It  makes  a  very  conspicuous  and  un- 
sightly breach  and  leaves  the  work  entirely  open  and  easy  of  entrance 
on  this  side. 

There  is  plenty  of  other  stone  available  for  filling  behind  the  dike, 
and  I  would  recommend  that  this  wall  be  restored.  The  cost  would 
not  exceed  $3,000;  $10,000  in  addition,  if  that  sum  were  available, 
could  Jje  advantageously  applied  to  the  continuation  of  the  work  or 
protecting  the  site  during  the  fiscal  year  ending  June  30, 1893. 

Money  statement, 

July  1, 1891,  balance  unexpended $11,688.95 

June  30;  1892,  amoant  expended  during  fiscal  year 11, 138. 33 

July  1, 1892,  balance  unexpended 550.62 

July  1, 1892,  outstanding  liabilities 30.00 

July  1, 1892,  balance  available 520.62 

Amoant  (estimated)  required  for  completion  of  existing  project 26, 105. 30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894 .  13, 000.  OU 
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SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR, 
SEA  WALL  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 


REPORT  OF  COLONEL  DAVID  C,  HOUSTON,  CORPS  OF  ENGINEERS,  OFFI^ 
CER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  lS9i. 

IMPROVEMENTS. 

a.  Sea  wall  at  Davids  Island,  New  York  I  h.  Sea  wall   at  Governors  Island,  New 
Harbor.  York  Harbor. 


Engineer  Office,  U.  S.  Army, 

New  Yorkj  July  9, 1892. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1892,  upon    •    •    •    sea  walls  at  Davids 
and  Governors  islands,  New  York  Harbor. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 
Colonel^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


2  A. 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

This  island,  which  is  occupied  by  the  recruiting  service  of  the  Army, 
lies  at  the  head  of  Long  Island  Sound,  about  opposite  Kew  Eochelle, 
and  is  21  miles  distant  by  water  from  the  battery.  New  York  City. 

In  1883,  upon  recommendation  of  the  depot  surgeon,  an  estimate  for 
a  sea  wall  was  transmitted  to  Congress,  papers  concerning  which  were 
printed  in  House  Ex.  Doc.  No.  205,  Forty-eighth  Congress,  second  ses- 
sion.   The  recommendation  was  renewed  in  1884. 

The  object  first  stated  was  to  prevent  the  collection  of  garbage  and 
refhse  matter  upon  the  shores;  the  second  recommendation  stated,  as 
an  additional  and  important  object,  the  preservation  of  a  fresh- water 
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I>oiid  from  overflow  by  the  sea  at  high  tides.  The  pond  was  separated 
froid  the  sound  by  a  narrow  beach  which  was  not  high  enoagh  to  pre- 
vent waves  breaking  over.  This  pond,  formefly  used  as  a  tv^ater  sup- 
ply, is  now  used  chiefly  for  obtaining  ice.  An  additional  object  of  the 
sea  wall  is  the  reclamation  of  about  2  acres  of  low  marshy  land,  which 
the  embankment  was  intended  to  fill  up. 
*In  1886  a  revised  estimate  of  cost  was  presented,  as  follows: 

l,0001mear  feet  of  wall,  at  $35  per  foot $35,000 

40,000  cabic  yards  of  earth  embankment  at  30  cents  per  cubic  yard 12, 000 

Total 47,000 

The  plan  then  was  to  build  the  wall  of  masonry  and  carry  it  to  12  feefc 
above  mean  low-water  level.    The  mean  rise  of  tide  is  7.3  feet. 

Under  the  appropriation  for  sea  walls  and  embankments,  made  by 
act  of  Congress  approved  September  22, 1888,  an  allotment  of  $47,000 
was  made  for  the  above  work.  The  plan  of  construction  of  sea  wall  was 
modified  to  one  for  a  riprap  wall  with  out-er  slope  1  on  2,  inner  slope  1 
on  1,  to  be  built  to  10  feet  above  low  water  and  capped  with  a  course 
of  dimension  stone  2  feet  thick  and  6  feet  wide.  The  originaUy  designed 
vertical  masonry  wall  was  intended  to  prevent  the  lodgment  of  garbage, 
etc.,  but  the  stringent  regulations  concerning  the  disposal  of  such  mat- 
ter now  being  enforced  in  the  harbor  of  New  York  and  adjacent  waters 
will  prevent  any  nuisances  of  that  kind,  and  the  riprap  wall  was  con- 
sidered equally  efficient  for  every  other  purpose  and  more  economicaL 
The  sea  wall  was  completed  in  April,  1890. 

OPERATIONS  DURING  THE  FISCAIi  YEAR  ENDING  JUNE  30,  1892. 

No  work  upon  the  sea  wall  has  been  done. 

A  survey  of  the  island  in  connection  with  desired  sea  walls  was  made 
in  June,  1891.  The  map  of  this  survey  was  made  and  transmitted  to 
the  Chief  of  Engineers  with  final  report  dated  May  20,  1892. 

PRESENT  CONDITION. 

The  sea  wall  is  954  feet  long  and  contains  9,008  tons  of  riprap  and 
953.7  linear  feet  of  capping  stones  2  feet  thick  and  6  feet  long,  stretch- 
ing across  the  wallj  its  height  is  12  feet  above  mean  low  water,  about 
4|  feet  above  mean  high  water.  The  wall  is  in  good  condition;  it  has 
settled  slightly  in  places,  owing  to  the  softness  of  the  found^on  on 
which  it  rests,  but  not  enough  to  need  repair.  The  embankment  cou- 
tains  31,836  cubic  yards  of  filling. 

The  embankment  close  to  the  wall  has  been  cut  out  to  depths  of  from 
one-half  foot  to  1^  feet  in  places  by  seas  breaking  over  the  wall  at  ex- 
tremely high  tides.  It  will  require  about  1,000  cubic  yards  of  filling  to 
repair  the  bank. 

PROPOSED  OPERATIONS. 

Nothing  further  is  contemplated  except  to  repair  the  damage  to  the 
embankment  above  described,  and  such  other  slight  repairs  as  may 
from  time  to  time  be  needed.        * 

Tlie  report  on  the  survey  referred  to  mentions  a  wall  on  the  west  side 
of  the  island,  north  of  the  coal  wharf,  as  necessary  to  check  the  con- 
tinning  erosion  of  the  shore;  the  estimated  cost  of  this  waU  and  of  em- 
bankment behind  it  is  $30,000. 


Digitized  by 


Google 


APPENDIX  2 — ItEPOM   Ot*   COLONEL   HOUSTON.  459 

Money  statement 

Jnly  1, 1891,  balance  nnexponded $11,597.86 

Amoant  transferred  to  allotment  for  sea  wall,  Governors  Island 6, 597. 86 

Jnly  1, 1892,  balance  unexpended 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    30, 000. 00 

KEPORT  OP  8UEVEY  OF  DAVIDS  ISLAND,  NEW  YORK  HARBOR,  FOR  SEA 

wall  on  the  west  side  and  at  other  points. 

Engineer  Office,  TJ.  S.  Army, 

Neio  York,  May  ^0, 1892. 

Oeneral:  I  have  the  honor  to  transmit  by  mail  to-day,  in  separate 
package,  a  tracing  •  of  the  survey  of  Davids  Island,  made  in  June,  1891, 
in  couDection  with  consideration  of  plans  for  sea  walls  at  several  points 
on  the  island.  A  preliminary  report  on  this  survey  was  transmitted 
with  the  Annual  Report  for  1891,  before  the  map  was  platted.  Com- 
pletion of  the  map  has  been  delayed  until  opportunity  afforded  to  cor- 
rectly locate  ui)on  it  the  new  mortar  battery,  in  process  of  construc- 
tion, and  the  several  permanent  buildings  on  the  island. 

The  map  shows  in  red  the  positions  of  the  sea  walls  mentioned  in  the 
Annual  Report  for  1891,  for  which  fipproximate  estimates  of  cost  were 
submitted. 

The  soil  of  the  island  consists  of  alluvial  sand  and  gravel,  with  vary- 
ing proportions  of  clay  and,  in  a  few  low  places  on  the  south  and  east 
sides,  of  salt  marsh  mud.  The  underlying  rock  (a  very  much  metamor- 
phosed granite,  showing  in  close  proximity  a  fair  grade  of  granite, 
quartz  veins,  and  soft  schist)  outcrops  in  many  places  at  the  exposed 
parts  of  Ihe  island  on  the  north,  east,  and  south  shores,  leaving  bays 
between  the  ledges,  where  the  soil  is  easily  eroded  by  wave  action. 
Outlying  rocky  islands  and  shoals  to  the  northeast  afford  some  natural 
protection  to  the  north  and  east  sides,  and  the  south  side  is  generally 
a  high  rocky  bluff;  The  west  or  landward  sid^  is  not  exposed  to  heavy 
seas  except  north  of  the  coal  wharf,  when  the  seas  from  northeast 
storms  roll  around  the  island;  the  northwest  point  of  the  island  and 
about  1,000  feet  of  the  north  part  of  the  west  shore  are  stony— ^-mostly 
bowlders  with  probably  some  low  ledges — and  not  affected  by  the 
waves.  Southward  to  the  coal  dock  the  shore  consisted  of  easily  eroded 
sand  and  gravel,  and  the  waves  striking  this  obliquely  cut  considerable 
gaps  into  the  bank  during  heavy  storms.  Since  the  survey  was  made 
(June,  1891)  this  part  of  the  bank  has  washed  away  from  1  to  4  feet 
and  will  presumably  continue  to  erode  until  protected.  The  sea  wall 
proposed  for  this  location — ^the  west  wall — is  the  only  one  urgently 
needed  at  present.  The  wall  should  be  1,100  feet  long,  extending  from 
the  shor§  end  of  the  coal  wharf  to  a  point  in  the  rear  of  the  blacksmith 
shop,  where  it  should  be  anchored  to  the  high  ground  either  by  pro- 
longing it  or  by  building  a  short  return.  The  embankment  behind  this 
waU  would  cover  and  reclaim  about  1 J  acres  of  land  now  covered  by 
high  water. 

The  north  side  of  the  island  is  protected  by  several  low  ledges  and 
more  or  less  by  compact  shingle  between  high  and  low  water  marks. 
For  a  stretch  of  about  500  feet  the  available  surface' of  the  island  con- 
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sists  of  a  sandy  loam,  rather  shallow,  from  1  to  4  feet  deep,  overlying 
snch  ledges  and  shingle.  This  soil  used  for  gardening,  though  abo^e 
ordinary  high- water  mark,  is  attacked  somewhat  by  waves  in  unusu- 
ally high  tides  and  rough  weather;  the  amount  of  erosion  is  not  great, 
and  none  is  noticeable  since  June,  1891.  The  sewage  from  the  hospital 
and  from  the  newest  barracks  is  carried  down  this  shore  to  or  nearly  to 
low  water;  the  sewers  are  laid  on  the  surface  of  the  shore,  owing  to  the 
difficulty  of  getting  them  down  into  the  shingle  and  ledge,  and  are  often 
broken  and  disarranged  by  storms,  and  during  winter  freeze  up  and  are 
broken  by  drift  ice.  The  north  sea  wall  is  desired  both  to  protect  the 
garden  and  the  sewers.  On  both  these  accounts  it  would  be  a  desira-- 
ble  addition  to  the  Government  property,  but  is  not  nearly  as  important 
as  the  west  wall. 

On  the  northeast  point  of  the  island  is  a  narrow  bay  inclosed  between 
ledges,  where  the  seas  have  evidently  eroded  the  bank  for  some  dis- 
tance. There  is  no  appearance  of  material  erosion  itince  June,  1891, 
and  I  am  inclined  to  believd  it  will  not  continue  much  farther  up  the 
shore.  A  sea  waU  (the  northeast  wall)  will  return  to  high  ground  at 
this  bay,  would  be  about  300  feet  long,  and  with  embankment  was  esti- 
mated in  the  last  Annual  Report  to  cost  $11,000.  Its  construction  could 
properly  be  deferred  until  the  other  two  are  built. 

Besides  these  three  places,  there  are  none  other  on  the  island  where 
a  sea  wall  is  now  needed  for  protection  of  the  shore.  On  the  west  side, 
between  the  wharves,  there  is  a  beach  of  about  400  feet  length,  which 
is  subject  to  slight  erosion;  but  only  such  as  can  be  prevented  by  an 
ordinary  stone  wall  or  by  sheet  piling.  Below  the  landing  wharf  and 
at  the  southeast  end  of  the  island,  sea  walls  may  at  some  future  time 
be  desired  either  to  reclaim  additional  land  and  make  marshy  tracts 
available,  or  for  the  sake  of  appearances.  When  such  need  becomes 
sufficiently  evident,  fairly  approximate  estimates  of  cost  can*be  made 
from  the  map  submitted  herewith. 

DESIGN  POR  CONSTRUCTION  OF  SEA  WALLS  AND  ESTIMATES  OP  COST. 

The  sea  walls  desired  on  the  west  side  of  the  island,  north  of  the 
coal  wharf,  can  best  be  built  on  the  general  plan  of  the  one  built  on  the 
east  side  in  1890-^91,  the  cross-section  being  reduced,  as  the  exposure 
to  violent  storms  is  less. 

For  these  cases  a  riprap  wall  of  5  feet  top  width,  covered  by  a  cop- 
ing of  split  stone  2  feet  high  and  4  feet  wide,  would  undoubtedly  be 
sufficient;  the  top  of  the  coping  to  be  12  feet  above  mean  low  water 
(about  5  feet  above  mean  high  water)  and  the  inner  part  of  the  riprap 
to  be  of  small  stone,  to  prevent  wasting  of  the  filling,  the  embankment 
to  be  graded  back  from  the  wall  to  the  natural  bank,  with  a  rise  of 
about  one  foot  in  tv^enty. 

The  wall  on  the  west  side  would  require  about: 

6,200  tons  ofriprap  at  $1.50 $9,300 

1,100  linear  feet  of  coping  at  $5 5, 500 

Contingencies^  etc.,  about 1, 200 

16,000 
and  the  embankment  behind  it  about: 

28,000  cubic  yards  filling  at  45  cents 12, 600 

Contingencies,  etc.,  sA)out 1,400 

14^000 

Or  the  total  cost  for  west  wall  and  embankment 30,000 
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The  wall  for  the  north  side  would  be  about  500  feet  long,  and  would 
requii'e  for  construction  about: 

2,000  tons  riprap  at  11.60 $3,200 

500  linear  feet  coping  at  $5 .  2,500 

12^000  cubic  yards  embankment  at  55  cento 6,600 

Contingencies  of  wall  and  embankment,  aboat 1,700 

14,000 

The  northeast  wall,  if  pushed  out  as  far  as  practicable,  in  order  to 
gain  the  additional  land,  would  cost,  as  before  estimated,  about  tll«000. 
A  sufficient  protection  to  the  shore  could  be  bjiilt  at  a  cost  of  about 
$3,000.  The  location  shown  on  the  map,  intermediate  between  the  two, 
would  cost  about  $6,000. 

At. all  of  these  points  the'bottom  is  sufficiently  hard  to  support  such 
a  wall  without  sinking,  except  for  part  of  the  length  of  the  west  wall, 
abont  150  feet,  where  it  is  a  rather  light  muddy  sand,  and  from  1  to  o 
feet  of  sinking  may  be  expected. 
The  amount  now  required  is  $30,000. 

Very  resi)ectfully,  your  obedient  servant, 

D.  C.  Houston, 
Colonely  Corps  of  Engineers. 
Brig.  Gen.  Thos.  L.  Casey, 

Chief  of  Engineers  J  u.  8.  A. 


SEA  WALLS  ON  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

The  shores  of  this  island  were  frequently  covered  with  offal  and  gar- 
bage, which,  drifting  up  at  high  water,  and  decaying  in  the  sun  as  the 
tide  fell,  were  (in  summer)  a  source  of  constant  danger  to  the  health  of 
the  garrison. 

In  1865  a  project  was  adopted  providing  for  inclosing  the  entire  is- 
land by  a  masonry  wall,  to  be  built  at  or  near  low-water  line,  in  order 
to  prevent  the  lodging  of  snch  refuse  matter. 

Under  an  allotment  made  in  1865,  700  linear  feet  of  masonry  wall 
was  built  on  the  southwest  side  of  the  island  in  1866,  and  under  other 
smaller  allotments  399  linear  feet,  as  reported,  was  built.  This  would 
miake  a  total  of  1,099  feet,  which,  however,  exceeds  the  present  length 
by  actual  measurement  by  about  350  feet.  This  was  subsequently  ex- 
tended as  a  temporary  dry  wall  nearly  along  high-water  line  to  Castle 
Williams,  covering  the  entire  southwest  side  of  the  island. 

By  act  approved  August  7, 1882,  $39,000  was  appropriated  for  "  com- 
pleting a  sea  wall  already  commenced  on  the  southwest  side  of  Govern- 
ors Island,  ]^ew  York  Harbor,  and  constructing  a  sea  waU  on  its 
southeastern  x>ortion.''  Under  this  appropriation  and  one  of  $15,000 
made  in  the  sundry  civil  bill,  approved  March  3, 1883,  the  wall  was  ex- 
tended 206  feet  along  the  south  side  of  the  island  and  1,502^  feet  along 
the  east  side  of  the  &e  coal  wharves.  In  1884  an  allotment  of  $500  was 
made  jfor  completing  the  filling  and  grading  behind  the  east  wall,  left 
unfinished  on  acount  of  the  exhaustion  of  funds. 

From  the  coal  ntharf  to  the  x>ermanent  stone  wharf^  a  distance  of 
about  326  feet,  the  island  is  inclosed  by  wharf  fronts  and  timber  bulk- 
beads*    On  account  of  the  protection  afforded  by  these  structures,  this 
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portion  of  the  island  has  not  heretofore  been  included  in  the  project  for 
inclosing  the  entire  island  by  a  masonry  wall.  These  wooden  structores 
are  decayed  and  rapidly  deteriorating,  and  shonld  be  replaced  by  a 
permanetit  stone  wa^. 

From  the  permanent  stone  wharf  to  within  1,099  feet  of  Castle  Wil- 
liams wall  the  island  is  inclosed  by  the  Ordnance  waU.  Under  the  ap- 
propriation of  September  22, 1888,  $50,000  were  appropriated  for  the 
construction  of  a  wall  about  1,100  feet  long,  on  the  north  side  of  the 
island,  between  the  Ordnance  waU  and  the  Castle  Williams  walL  This 
wall,  1,099  feet  long,  was  completed  April  4, 1890, 

July  1, 1891,  a  contract  for  construction  of  a  sea  wall  to  connect  the 
Castle  Williams  wall  with  the  wall  around  the  south  side  of  the  island 
'  was  in  progress  under  the  appropriation  of  $50,000,  "  for  completing 
sea  wall  on  Governors  Island,  Few  York  Harbor,"  included  in  the  ap- 
propriation for  preservation  and  repair  of  fortifications,  approved 
August  18, 1890;  144.05  cubic  yards  of  concrete  foundation  and  153.59 
linear  feet  of  masonry  wall  had  been  laid. 

OPERATIONS  DtJRINa  THE  PISOAIi  YEAR    ENDING  JUNE  30,  1892. 

Work  under  the  contract  with  Breuchaud,  Pennell  &  Co.  was  con- 
tinued. 

For  part  of  the  required  embankment,  a  supplementary  contract  was 
entered  into,  which  provides  for  using  earth  on  the  island  to  fiU  behind 
the  sea  wall  at  the  price  of  24  cents  per  cubic  yard.  During  the  fiscal 
year  510.19  cubic  yards  of  concrete  foundation  and  1,345.5  linear  feet 
of  masonry  wall  were  laid.  Under  the  original  contract,  at  29  cents 
per  cubic  yard,  483  cubic  yards  of  embankment  were  placed  behind  the 
north  wall  and  2,403  cubic  yards  behind  the  west  wsSl,  total  2,886  cu- 
bic yards,  and  under  the  supplementary  contract,  at  24  cents,  1,373 
cubic  yards  were  placed  behind  the  north  wall  and  37,141  cubic  yards 
behind  the  west  wall,  total  38,514  cubic  yards. 

The  contract  was  completed  in  March,  1892  j  the  total  amount  of  work 
done  under  it  and  the  supplementary  contract  was  the  laying  of  659.24 
cubic  yards  of  concrete  foundation  and  1,499.14  linear  feet  of  masonry 
wall,  and  the  placing  of  1,856  cubic  yards  of  embankment  behind  the 
nortn  wall  and  39,544  cubic  yards  behind  the  west  wall. 

The  amount  of  concrete  required  lor  the  foundation  was  smaller  than 
had  been  estimated,  and  a  balance  of  the  appropriation  remained. 
After  advertising  by  circular  letter,  with  the  approval  of  the  Chief  of 
Engineers,  a  contract  was  entered  into  with  Michael  Flaherty  for  con- 
structing about  212  linear  feet  of  sea  wall  on  the  east  side  of  the  island 
north  of  the  east  wall,  to  extend  from  that  wall  through  and  under  the 
coal  shed  and  the  Quartermaster's  Wharf  to  replace  the  old  and  decay- 
ing wooden  bulkhead  at  that  place.  The  price  is  $23.38  i)er  linear 
foot  of  waU,  including  foundation  and  embankment  behind  the  walL 
The  wall  is  to  be  9.2  feet  high,  3  feet  wide  at  top,  4  feet  at  bottom,  the 
outer  face  vertical,  and  resting  on  a  concrete  ibundation  6  feet  wide; 
the  stone  taken  from  the  old  dry  waU  on  the  west  side  of  the  island  to 
be  used  in  construction. 

Work  under  this  contract  has  not  yet  been  begun. 

PEESENT  CONDITION  OF  THE  SEA  WALLS  AROUND  THE  ENTIBB  ISLAND. 

For  1,023  feet  west  of  the  permanent  stone  wharf  the  island  is  in- 
closed by  the  Ordnance  wall;  917  linear  feet  of  this  waU^eeds  rexK>int- 
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ing,  the  mortair  being  washed  out  of  most  of  the  joints  to  a  depth  of 
from  2  to  12  inches,  endangering  the  stone  work.  With  this  exception 
the  Ordnance  wall  is  in  good  condition. 

The  next  1,099  feet  is  covered  by  the  sea  wall  on  the,  north  side  of  the 
island,  completed  in  1890.  The  wall  and  foundation  are  in  good  condi- 
tion, but  the  foundation  ought  to  be  protected  with  about  650  cubic 
yards  of  riprap. 

The  next  368  feet  of  the  shore  of  the  island  is  covered  by  the  Castle 
Williams  wall.  This  wall  bears  date  of  1812  and  was  probably  built  in 
that  year.    The  wall  is  in  good  condition. 

The  next  is  the  sea  wall  completed  in  March,  1892;  it  is  in  good  con- 
dition, but  the  foundation  ought  to  be  protected  with  about  460  cubic 
yards  of  riprap. 

From  the  south  end  of  this  section,  around  the  south  and  east  sides 
of  the  island  to  the  coal  wharf,  a  distance  of  about  2,300  feet^  the  wall 
is  in  fair  condition,  but  needs  repointiiig  over  about  an  equivalent  of 
800. feet  length  of  tne  waU,  and  in  places  the  foundation  requires  pro- 
tection with  the  riprap;  about  900  cubic  yards  would  be  needed. 

From  the  coal  shed,  following  practically  the  present  bulkhead  line  to 
the  stone  whar^  is  a  distance  of  397  feet.  About  212  linear  feet  of  this 
distance  is  to  be  covered  by  the  wall  about  to  be  begun.  The  remainder 
is  now  bounded  by  a  decaying  timber  bulkhead,  which  ought  to  be  re- 
placed by  a  permanent  wall,  at  an  estimated  cost  of  $8,000. 

The  amount  thus  required  for  repairs  of  existing  sea  walls  and  for 
completion  of  walls  encircling  the  island,  is: 

Forripra^,  2,000  cubic  yards,  at$2 $4,000 

For  pointing  1,717  linear  feet  of  wall,  estimated  to  cost  $1  per  foot 1, 717 

For  185  linear  feet  of  new  wall 8,000 

Total 13,717 

Money  statement 

Julyl,  1891,  balance  unexpended $53,740.98 

Amount  transferred  from  allotments  for  sea  wall,  Davids  Is- 
land       6,597.86 

$60,338.84 

June  30, 1892,  amount  expended  during  fiscal  year 46,484.70 

July  1,1892,  balance  unexpended 13,854.14 

Julyl,  1892,  outstanding  liabilities $180.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 4, 956. 56 

5, 136. 56 

Julyl,  1892,  balance  available 8,717.58 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894 . .      5, 000. 00 

Ah8tract  of  prapoaah  far  constructing  aea  wall  at  Governors  Island^  New  York,  in  vicinity 
of  wharves  on  east  side  of  island,  received  in  response  iopuhlio  notice  drcular,  dated 
May  26,  189$,  and  opened  June  16, 1802,  by  Col.  D.  C.  Houston,  Corps  of  Engineers, 


Ko. 

Name  and  addreas  of  bidder. 

Rate  per 

linear  foot 

oompleted 

work. 

Amount 

of  bid 

(212Unear 

feet). 

1 

M.  Flaherty,  4U  W.  Thirty-aeventli  stroet,  New  York  City* 

$23.38 
39.60 
87.34 

$4,966.56 

2 

Francis  H.  Smith.  16  Exchange  Place  New  York  Citv 

8,437.60 

a 

John  Cox,  791  Herkimer,  street,  Brookl^'u,  N.Y 

7.916.08 

IfOTs.— Amount  available  for  work,  about  $10,000. 

*  Ijoweat  bid. 
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Abairaci  of  contracts  for  sea  walls  at   Governors  Island,  Kew  York  Harhor,  in  foroe 
during  the  fiscal  year  ending  June  SO,  1892. 


Name  and  address  of  oontraotor. 


Date  of  con- 
tract. 


Subject  of  contract 


Price. 


Breochaod,  Pennell  &  Co.,  Yonk- 
era,  N.  Y.* 


BretLchand,  Pennell  &  Co.,  YonV- 
ers,  K.  Y.,  (sapplementary  to 
above.)* 

M.  Flaherty,  411 W .  Thirty-seventh 
street.  New  York  City.f 


Nov.26, 1890 

Oct.  31,1891 
Jane  17,1892 


Constmction  of  sea 
urall  and  embank- 
ment. 


Snbstitating  material 
taken  from  the  is- 
land, and  placed  in 
embankment. 

Sea-wall  constmction. 


Foundation    per  oabio 
yaid,  %n. 

Masonry  wall  per  linear 

foot,  $19. 
Embankment  per   coble 

yard,  29  cents. 
Crampa  and  dowels  per 

pound,  25  cents. 
Per  cubic  yard,  24  cents. 


Per  linear  foot  of 
pleted  wall,  $23.38. 


*  Contracts  completed  March  10, 1882. 


tin  progress. 
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BEACH  PROTECTION,  WATER  SUPPLY,  AND  SEWERAGE  SYSTEM  AT  FORt 

MONROE,  VIRGINIA. 


REPORT  OF  MAJOR   CffARLES  E.  L.  B,  DAVIS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1892, 

IMPROVEMENTS. 

a  Beach  protection  at  Fort  Monroe,  Vir-  I  c  Sewerage  system  at  Fort  Monroe,  Vir- 
ginia. I         ginia. 
h  Water  supply  at  Fort  Monroe,  Virginia.  | 


United  States  Engineer  Office, 

Washington^  B.  C,  July  P,  1893. 
General:  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  year  ending  June  30, 1892,  on  fortifications  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JSngineerSy  U.  8.  A. 


3  A. 

BEACH  PROTECTION. 

The  beach  forming  the  shore  of  Chesapeake  Bay  to  the  northeastward 
of  Fort  Monroe  has  for  some  years  been  subject  to  erosion  by  tidal  cur- 
rents and  the  action  of  the  waves  during  northeast  storms.  The  erosive 
action  had  progressed  to  such  an  extent  that  there  was  danger  that 
this  narrow  strip  of  land,  which  connects  Fort  Monroe  with  the  main- 
land, would  be  cut  through.  This  strip  of  land,  besides  affording  com- 
munication with  the  cemetery,  is  the  only  area  of  ground  belonging  to 
the  reservation  not  occupied  by  buildings,  and  its  preservation  for  mili- 
tary purposes  is  regarded  as  essential. 

in  order  to  protect  the  beach  from  further  erosion,  a  project  was  sub- 
mitted, for  the  construction  of  jetties  at  suitable  intervals  along  the 
beach,  the  cost  of  which  was  estimated  at  $37,000.  An  allotment  of 
$10,000  for  this  object  was  made  from  the  appropriation  ,for  preserva- 
ENG  92 30  ^€5 
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tion  and  repair  of  fortifications,  and  on  February  24, 1891,  an  appropria- 
tion of  $27,000  was  made  for  this  purpose.  The  jetties  were  at  first 
constructed  of  a  core  of  oyster  shells  covered  with  heavy  riprap  stone. 
In  order  to  diminish  the  cost,  the  cheaper  plan  was  subsequently 
adopted  of  a  pile  jetty  consisting  of  a  continuous  row  of  piles  and  sheet- 
piling,  oyster  shells  and  riprap  in  much  smaller  quantity  being  placed 
on  either  side  of  the  piles. 

Under  this  project  a  contract  had  been  made  March  4, 1891,  with  F. 
J.  Kelly  for  constructing  pile  jetties,  and  at  the  close  of  the  fiscal  year 
ending  June  30, 1891,  work  under  this  contract  was  in  progress.  Opera- 
tions were  continued  by  the  contractor  from  July  to  October,  1891,  and 
closed  during  the  last-named  month;  830.5  lineiix  feet  of  pile  jetty  were 
built  under  the  contract.  The  work  priJueeded  slowly  and  was  greatly 
delayed  by  storms  and  bad  weather.  In  order  to  hasten  the  work  a 
pile-driving  plant  was  erected  by  the  United  States  and  570  linear  feet 
of  pile  breakwater  built  between  the  light- house  wharf  and  Jetty  No.  1. 

A  sea  wall  170  feet  long  was  also  built  near  the  light-house  wharf. 
At  the  close  of  the  last  fiscal  year  a  contract  was  in  force  with  the  Fort 
Dei>o8it  Granite  Company  for  delivering  riprap  stone  for  the  jetties. 
The  contxact  was  entered  into  March  13, 1891,  and  the  price  was  $2  a 
cubic  yard.  Delivery  of  stone  was  to  be  commenced  April  1, 1891,  but 
the  contractors  failed  to  deliver  the  stone  in  accordance  with  the  con- 
tract time,  after  repeats  notification  to  proceed  with  the  work.  Ac- 
cordingly 643  cubic  yards  of  stone  were  purchased  in  open  market  at 
$3  per  cubic  yard.  A  delivery  under  the  contract  was  finally  made 
August  26, 1891,  and  four  cargoes,  aggregating  545  yards  were  deliv- 
ered up  to  October  22,  1891.    Tlie  contract  was  then  closed. 

A  second  contract  for  riprap  stone  was  also  in  force  June  30, 1891, 
made  on  that  date  with  the  Westhara  Granite  Company,  of  Eichmond, 
Va.,  at  $2.97  per  cubic  yard,  under  the  appropriation  of  February  24, 
1891.  Deliveries  under  this  contract  commenced  July  21, 1891,  and  con- 
tinued until  November  19,  1891,  3,687  cubic  yards  having  been  de- 
livered. 

The  stone  and  oyster  shells  were  put  in  place  by  hired  labor. 

Work  has  been  in  progress  on  four  jetties,  numbered  1  to  4  inclusive. 
No.  1  is  about  900  feet  above  the  light-house  wharf  and  the  other  jetties 
are  from  900  to  1,000  feet  apart  to  the  eastward. 

Jetty  No,  1  was  built  of  oyster  shells  and  stone  and  is  165  feet  long. 
An  attempt  to  lengthen  it  was  made,  but  scour  set  in  and  the  work 
was  suspended. 

Jetty  No.  2  is  built  of  oyster  shells  and  riprap  and  is  now  300  feet 
long. 

Jetty  No.  3,  for  a  length  of  127  feet^  is  built  of  oyster  shells  and  rip- 
rap, and  for  a  further  length  of  273  feet  is  built  with  a  pile  center  as 
above  described,  with  shells  and  riprap  piled  on  either  side.  This  jetty 
has  two  wings^  one  21  and  the  other  73  leet  long. 

Jetty  No.  4  is  built  with  the  pile  center.  The  main  jetty  is  271  feet 
long,  with  a  shore  connection  64  feet  long,  built  of  shells  and  stone. 
This  jetty  has  two  wings,  one  45  feet  long  and  the  other  168  feet  long. 
During  the  severe  storm  of  October  11, 12, 1891,  a  part  of  the  pile  center 
of  this  jetty  was  washed  away  before  the  riprap  could  be  put  in.  Some 
of  the  sheet  piling  was  also  eaten  off  by  the  teredo.  Work  on  the  jet- 
ties was  suspended  in  January,  1892,  the  available  funds  having  been 
nearly  exhausted. 

There  has  been  some  fill  on  the  east  side  of  all  the  jetties,  especially 
at  No.  4.    Between  the  jetties  there  has  been  a  slight  scour. 
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Money  statement 

Jaly  1, 1891>  balance  unexpended ^ $23,985.60 

June  30,  1882,  amount  expended  daring  fiscal  year 23, 656. 07 

July  1,  1892,  balance  unexpended 329.53 

Julyl,  1892,  outstanding  liabilities 89.00 

July  1, 1892,  balance  available 240.53 


3B. 

WATER  SUPPLY. 

An  improved  water  supply  at  Fort  Monroe  is  urgently  needed.  At 
tbe  present  time  the  only  potable  water  to  be  obtained  upon  the  reser- 
vation is  rain  water  stored  in  cisterns.  This,  at  the  best,  is  an  unsatis- 
factory source  of  supply,  and  during  a  very  dry  season  is  liable  to  fail 
entirely.  To  this  danger  may  be  added  the  equally  serious  one  of  con- 
tamination of  the  water  so  stored,  resulting  from  the  lack  of  a  proper 
system  of  sewerage.  The  supply  of  fresh  water  is  now  supplemented 
by  water  obtained  from  driven  wells  on  the  west  side  of  JMQU  Creek, 
and  brought  to  the  reservation  in  iron  pipes.  This  water  is  of  an  in- 
ferior quality  and  is  not  fit  for  drinking  purposes.  The  importance  of 
abundant  supply  of  pure  water  for  the  use  of  the  garrison,  the  large  force 
of  employes  ot  the  United  States,  and  citizens  who  visit  the  post,  can 
not  be  overestimated.  From  a  military  point  of  view  it  is  hardly  nec- 
essary to  say  that  is  of  vital  importance  that  an  adequate  supply  of 
good  water,  not  liable  to  be  cut  off  during  time  of  war,  should  be  had 
within  the  limits  of  the  fortification.  Such  9>  supply,  it  has  been 
thought,  could  be  obtained  by  sinking  an  artesian  well  within  the  fort. 

I  subjoin  the  following  summary  of  work  done  in  former  years  in  this 
direction. 

PEEVIOUS  OPERATIONS. 

The  first  effort  to  obtain  water  by  an  artesian  well  at  Fort  Monroe 
was  made  in  1846,  when  the  original  well  was  commenced.  There  were 
225  feet  of  8-inch  -pipe  sunk,  and  inside  of  this  283  feet  of  6-inch  pipe. 
No  record  of  the  exact  depth  reached  has  been  found.  This  well  was 
abandoned  in  1851. 

In  1864-^65  Gen.  B.  F.  Butler  put  down  340  feet  of  12-inch  pipe. 

In  1867  Col.  Henry  Brewerton  commenced  sinking  an  8-inch  pipe 
within  the  12-inch  pipe  of  the  well  of  1864-'65,  and  a  part  of  the  5-nich 
and  8-inch  pipe  of  the  well  of  1845  was  withdrawn  and  used  in  this 
work.  On  June  30, 1868,  a  depth  of  370  feet  had  been  reached.  The 
sinking  of  the  8-inch  pipe  was  continued  until  a  depth  of  517  feet  below 
the  surface  of  the  parade  of  the  fort  was  reached,  when  the  lowest  sec- 
tion of  the  pipe  separated  from  the  rest.  It  was  found  that  a  pipe  5J 
inches  in  exterior  diameter  could  be  passed  through  the  disjointed  pipe, 
and  it  was  decided  to  insert  within  the  8-inch  cast-iron  pipes,  wrought- 
iron  tubes  of  4^  inches  interior  diameter  with  screw  ends,  and  585  feet 
of  this  tubing  were  successfully  inserted.  At  a  depth  or  5S5  feet,  the 
bottom  of  the  clay  stratum  through  which  the  auger  had  been  passing 
was  reached;  and  a  stratum  composed  of  about  90  per  cent  sand  and  10  per 
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cent  of  clay  was  readied.  After  passing  into  tlie  sand,  a  water-bear- 
ing stratum  was  reached  which  yielded  a  limited  amount  of  saline 
water,  which  when  lef(^  undisturbed  for  twenty*four  hours  rose  in  the 
tubing  to  a  height  of  4  feet  6  inches  above  the  level  of  the  parade  of 
the  fort.  On  June  30,'1870,  the  weU  had  been  sunk  900  feet,  and  the  4f 
inch  tubing  sunk  886  feet  below  the  parade.  Work  was  suspended  in 
August,  1870.  at  which  date  the  4J-inch  tubing  had  been  forced  down  to 
a  depth  898  leet  below  the  parade,  while  the  auger  had  penetrated  to 
a  depth  of  906.5  feet  below  the  same  level.  In  November,  1871^ 
oi)erations  were  resumed,  and  a  drill  was  substituted  for  the  auger 
previously  used.  The  4J-inch  tubing  which  had  been  left  projecting 
about  15  feet  above  the  ground  was  found  to  be  full  of  water.  The  tube 
was  tapped  near  the  ground,  and,  on  being  plugged,  the  pipe  was  found 
to  fill  gi*adually.  On  pumping  out  the  water  to  secure  a  dry  tube  for 
drilling,  a  sudden  inrush  of  clay,  coarse  gravel,  and  shell  filled  the  tube 
for  about  120  feet  from  the  bottom.  After  removing  this  with  the  sand 
pump,  and  attempting  to  drill,  it  was  found  that  the  lower  section  of 
the  tubing  was  entirely  detached.  A  passage  for  the  drill  was  then 
cut  through  this  section,  but  another  influx  of  material  moved  the  sec- 
tion, and  but  little  progress  could  be  made.  The  removal  of  the  4^-inch 
tubing  was  then  commenced,  and,  on  June  30, 1872,  664  feet  had  been 
taken  out.  Operations  were  soon  after  suspended  for  want  of  funds, 
and  have  not  since  been  resumed. 

FUTURE  OPERATIONS. 

In  the  annual  report  for  June  30. 1890,  an  appropriation  of  $10,000 
was  recommended  for  the  purpose  of  sinking  a  new  well. 

In  the  act  of  February  24,  1891,  an  appropriation  of  $6,000  was 
made,  but  as  this  was  insufficient  to  cover  the  cost  of  sinking  a  well 
beyond  a  depth  already  demonstrated  to  be  insufficient^  no  work  has 
been  done. 

It  is  the  opinion  of  Prof.  W.  J.  McGee,  of  the  U.  S.  Geological  Sur- 
vey, that  artesian  water  will  probably  be  found  at  Fort  Monroe  at  a 
depth  of  about  1,200  feet. 

In  work  of  this  character  it  is  important  that  all  of  the  funds  needed 
for  the  well  should  be  in  hand  before  operations  are  commenced,  and  it 
is,  therefore,  recommended  that  the  additional  appropriation  of  $4,000 
be  made. 

Money  statement 

July  1, 1891,  balance  unexpended $6,000.00 

July  1,  1892,  balance  unexpended 6, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project i,  000. 00 

Amount  that  can  be  proiitably  expended  i..  liscal  year  ending  June  30, 1894      4, 000. 00 


3C. 

SEWERAGE  SYSTEM. 

The  sewerage  system  of  Fort  Monroe  is  seriously  defective.  It  drains 
only  the  buildings  within  the  walls  of  the  fort,  while  for  the  drainage 
of  the  quarters  outside  there  is  no  provision  whatever.    The  sewers 
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have  not  sufficient  inclination  to  make  them  self-cleansing  and  are  of- 
ten obstructed.  The  main  sewer  alone  is -flashed  by  tidal  water  im- 
pounded in  the  moat^  and  discharges  the  sewage  into  Millpreek,  where 
it  is  often  washed  up  along  the  shore  and  becomes  a  nuisance.  As  a 
result  of  the  existing  conations  the  health  of  the  garrison  suffers,  and 
numerous  cases  of  typhoid  fever  are  reported — a  disease  formerly  un- 
known at  the  post. 

On  July  28, 1888,  LijBut.  Col.  P.  0.  Hains  made  a  report  upon  the  ex- 
isting sewerage  system — which  he  stated  to  be  defective — ^and  sub- 
mitted a  plan  for  a  new  system  for  draining  the  fort  alone,  the  sewage 
to  be  pumped  into  Chesapeake  Bay.  The  estimated  cost  of  this  sys- 
tem was  $33,000. 

On  March  2, 1889,  Congress  made  an  appropriation  of  $25,000  "  for 
the  construction,  complete,  of  a  sewerage  system.^ 

Specifications  for  a  complete  system  were  prepared  and  proposals  in- 
vited by  public  advertisement.  The  lowest  bid  received  was  $35,749.48, 
but  this  did  not  conform  to  the  specifications.  As  all  of  the  bids  ex- 
ceeded the  appropriation  made  by  Congress,  they  were  rejected. 

The  question  of  the  drainage  of  the  quarters  and  buildings  outside 
the  fort,  and  also  of  the  several  hotels  authorized  to  be  bu&t  by  acts 
of  Congress,  has  since  been  the  subject  of  consideration.  Various  plans 
and  projects  looking  either  to  the  construction  of  a  combined  system 
providing  for  the  drainage  of  all  these  buildings  or  of  two  separate  sys- 
tems, one  for  the  hotels  and  one  for  the  quarters,  have  received  attention. 
Tn  the  event  of  the  construction  of  a  combined  system,  the  manner  in 
which  the  cost  of  such  a  system  should  be  met  by  the  several  interests 
involved,  has  likewise  been  considered.  On  October  29, 1891,  the  Sec- 
retary of  W  ar  decided  that  two  separate  systems  should  be  constructed, 
one  by  the  United  States  and  the  other  by  the  hotel  proprietors  and 
others  who  eiijoy  the  privilege  of  residence  on  the  reservation.  The 
existing  appropriation  of  $25,000  would  only  be  sufficient,  it  was  found, 
for  draining  the  fort  proper  and  discharging  the  sewage  into  Mill  Creek 
or  Hampton  Bay,  and  would  not  provide  for  the  drainage  of  the  quar- 
ters outside  the  fort.  Such  a  system  would  be  unsatisfetctory  and  in- 
complete. Estimates  were  there&re  prepared  for  a  system  to  drain 
both  the  quarters  and  public  buildings  within  and  those  without  the 
fort,  the  sewage  to  be  discharged  by  pumping  into  Chesapeake  Bay. 
The  estimated  cost  of  such  a  system  was  $45,000,  and  on  March  12, 
1892,  it  was  recommended  that  an  additional  appropriation  of  $20,000 
be  asked  for  with  such  legislation  as  might  be  necessary  to  render 
available  the  $25,000  appropriated  March  2, 1889,  for  a  "  complete '^ 
system. 

Money  statement 

Joly  1, 1891,  balance  unezpendecl $24,902.10 

Jnly  1, 1892,  balance  unexpended 24,902.10 

Amonnt  (estimated)  reqoired  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  J  une  30, 1894.    20, 000. 00 
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REPAIR  AND  PRESERVATION  OF  FORT  MARION,  ST.  AUGUSTINE,  FLORIDA. 


bepobt  of  major  john  c.  mallery,  corps  of  engineers,  officer 
in  charge,  for  fiscal  year  ending  june  so,  1892. 

United  States  Enghneer  Office, 

St.  Augustine^  Fla.j  July  llj  1892. 
General:  I  have  the  honor  to  transmit  herewith  my  animal  rei)orts 
on  Forts    •    •    and  Marion,  Fla.,  for  the  fiscal  year  ending  June  30, 
1892. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Mallery, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


REPAIR  AND  PRESERVATION  OF  FORT  MARION. 

Fort  Marion,  St.  Augustine,  Fla.,  was  built  during  the  Spanish  pos- 
session. It  was  at  first  named  Fort  San  Augustin  and  later  Fort  San 
Marcos.  For  a  description  and  an  historical  sketch  of  the  work  atten- 
tion is  invited  to  the  annual  report  for  1889. 

The  work  is  not  available  for  defense. 

In  the  act  approved  July  5, 1884,  $5,000  was  appropriated  for  the 
preservation  of  the  fort  and  the  inclosure  of  its  grounds.  With  this 
appropriation  a  picket  fence  was  built  along  a  portion  of  the  reserva- 
tion boundary  line,  the  sea  wall  and  covered  way  breast-height  walls 
repaired,  the  bastion  towers  renewed,  the  interior  walls  refaced  where 
necessary,  the  ramp  rebuilt,  and  a  portion  of  the  terreplein  covered 
with  a  waterproof  pavement  for  the  protection  of  the  casemates.  In 
all  of  the  repairs  the  original  designs  were  followed  as  closely  as  possi- 
ble. 

Under  allotment  from  the  appropriation  for  "  preservation  and  repair 
of  fortifications,"  the  following  repairs  to  the  permanent  work  were 
made,  viz:  A  short  length  of  the  sea  wall  at  the  north  end  of  the  fort 
and  the  north  end  of  the  water  battery,  which  had  been  partly  under- 
mined by  wave  and  current  action,  was  protected;  the  sally  port,  the 
terreplein  of  the  southwest  bastion,  and  about  two-thirds  of  the  terre- 
plein of  the  south  curtain  were  covered  with  a  waterproof  pavement;  a 
concrete  drain  was  constructed  under  the  sally  port;  the  two  sentry 
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towers  on  the  south  face  were  repaired;  a  portion  of  the  inner  parapet 
wall  of  the  ea^  curtain  was  rebuilt;  the  two  bridges  leading  to  the  fort 
were  rebuilt,  and  a  new  floor  was  laid  in  casemate  No.  4. 

In  the  act  of  August  18, 1890,  f  15,000  was  appropriated  for  this  fort 
Work  under  this  appropriation  was  done  by  hired  labor,  using  ma- 
terials i)urchased  by  contract.  It  was  begun  on  October  20, 1890,  and 
continued  to  the  close  of  the  fiscal  year.  For  details  of  the  work  see 
pages  533  and  534  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1891. 

In  order  to  complete  the  work  of  restoration  of  the  fort  and  of  im- 
provement of  the  grounds,  the  recommendation  of  Capt.  W.  M.  Black, 
Corps  of.  Engineers,  is  renewed,  that  the  flimsy  modern  doors  of  the 
casemate  should  be  replaced  by  doors  similar  to  that  in  casemate  "So. 
7;  a  neat  spiral  iron  staircase  should  be  placed  in  thewatehtower; 
the  restoration  of  the  chapel  doorway  should  be  completed  j  the  draw- 
bridge at  the  entrance  should  be  restored ;  the  wooden  picket  fence 
around  the  reservation  should  be  replaced  by  a  concrete  waU;  2^460 
linear  feet  additional  of  concrete  walks  should  be  buQt;  neat  iron 
benches  should  be  placed  at  intervals  in  the  grounds,  and  additional 
shrubbery  should  be  set  out.  If  the  trespassers  on  the  north  boundary 
of  the  reservation  are  removed  the  sea  wall  wiU  have  to  be  extended 
and  a  slight  additional  flU  made.  The  total  estimated  cost  of  these 
improvements  is  $6,500.  Kone  of  these  items,  excepting  the  restoration 
of  the  chapel  doorway,  were  included  in  former  estimates.  The  desira- 
bility of  these  improvements  developed  as  the  work  first  laid  out  pro- 
gressed. It  is  proposed  to  make  a  partial  restoration  of  the  chapel 
door  should  funds  for  the  work  become  available,*  but  the  design  as 
shown  on  the  blue  print  of  the  original  drawing,  dated  1785,  is  too 
elaborate  to  be  reproduced  entirely. 

During  the  fiscal  year  ending  June  30, 1892,  the  entire  terreplein  was 
coated  with  a  mixture  of  paraffin  and  petroleum;  drawings  for  the 
restoration  of  the  chapel  door  were  made;  430  Spanish  bayonets,  105 
myrtles,  20  palmettos,  and  62  elms  were  planted  on  the  reservation. 
A  covered  drain,  6  inches  square  inside,  made  of  2-inch  plank,  was  laid 
for  ajdistance  of  260  feet.  This  drain  empties  into  the  diteh  near  the 
city  gates.  Sixty  feet  of  pavement  on  the  grounds  of  the  reservation 
having  settled,  on  account  of  its  having  been  laid  over  ground  where 
considerable  filling  had  been  done,  was  brought  up  to  its  proper  leveL 
The  fort-keeper  has  been  kept  busy  cutting  grass  and  weeds  on  the 
reservation.  Some  of  the  trees  having  died,  the  dead  ones  have  been 
replaced  by  the  contractor. 

Money  statement 

July  1, 1891, balance  unexpended $1,218.00 

Jane  30, 1892,  amount  expended  during  fiscal  year 1, 171. 47 

July  1, 1892,  balance  unexpended 46,53 

July  1, 1892,  outstanding  liabilities 28. 45 

July  1, 1892,  balance  available 18. 08 

Amount  (estimated)  required  for  completion  of  existing  project 6, 500. 00 

Amount  that  oau  be  profitably  expended  in  fiscal  year  ending  June  30^  1894     6^  600. 00 
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POST    OF   WILLETS    POINT,  NEW    YORK;    UNITED    STATES    ENGINEER 
SCHOOL;  BATfALION  OF  ENGINEERS;  ENGINEER  DEPOT. 


report  of  lieutenant-colonel  w.  r.  king,  corps  of  engineers, 
for  tee  fiscal  year  ending  june  so,  189g. 

United  States  Engineer  School, 
Post  of  Willets  Pointj  New  Yorh  Harbor ^  July  25^  1892. 
General:  I  have  the  honor  to  submit  the  following  annual  report 
on  the  post  of  Willets  Point,  New  York  Harbor;  the  United  States 
Engineer  School,  the  Battalion  of  Engineers,  and  the  Engineer  Depot. 
Very  respectfully,  your  obedient  servant, 

W.  E.  King, 
Lieutenant- Colonel  of  Engineers^  Commanding. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JSngineers,  U.  8.  A. 


L— POST  of  willets  POINT. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  24  commis- 
sioned officers  and  353  enUsted  men,  including  the  following  general 
staff,  and  infantry  officers: 

Maj.  Clarence  Ewen,  surgeon,  U.  S.  Army. 

Capt.  W,  Fitzhugh  Carter,  assistant  surgeon,  U.  S.  Army. " 

First  Lieut.  John  A.  Perry,  Eighth  Infantry. 

Second  Lieut.  William  F.  Martin,  Twonty-hfth  Infantry. 

Second  Lieut.  Charles  G.  D"wyer,  Twenty-fii'st  Infantry. 

Second  Lieut.  Harry  D.  Humphrey^  Twentieth  Infantry. 

Second  Lieut.  Frederic  A.  Tripp,  First  Infantry. 

Second  Lieut.  John  C.  Gregg,  Sixteenth  Infantry. 

Second  Lieut.  Edward  K.  Chxisman,  Second  Infantry. 

The  following-named  officers  were  relieved  from  duty  at  this  post 
(instruction  in  submarine  mining)  on  the  dates  set  opposite  their  re- 
spective names,  viz: 

Class  1890-^91. 

Capt.  Quincy  CM.  Gillmore,  Eighth  Cavalry,  October  1, 1891. 
First  Lieut.  Charles  H.  Cochran,  Seventh  Infantry,  October  1, 1891. 
Second  Lieut.  Samson  L.  Faison,  Thirteenth  Infantrv,  October  1, 1891. 
Second  Lieut.  Herbert  S.  Whipple,  Tenth  Cavalry,  October  1, 1891. 
-   Second  Lieut.  Walter  H.  Goirdon,  Twelfth  Infantry,  October  1, 1891. 
Second  Lieut.  James  H.  Frier,  Seventeenth  Infantry,  October  1, 1891. 
Second  Lieut.  Herman  Hall,  Fourth  Infantry,  October  1, 1891. 
Second  Lieut.  Alfred  M.  Hunter,  Fourth  ArtiUery,  September  25, 1891^^ 
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Seven  infantry  ofiicers  were  assigned  to  duty  at  this  post  in  para- 
graph 30,  Specdal  Orders,  No.  251,  Headqiiai-ters  of  the  Army,  Adjutant- 
Generars\3ffiee,  Wa^nhington,  October  28,  1891. 

Capt.  W.  Fitzhugh  Carter,  assistant  surgeon,  XJ.  S.  Army,  joined  post 
January  30,  1892,  in  compliance  with  Si)ecial  Orders,  No.  12,  Head- 
quarters of  the  Army,  Adjutant-GeneraPs  Office,  Washington,  January 
13, 1892,  and  was  assigned  to  duty  at  post  hospital  in  Orders,  No.  15, 
Post  of  Willets  Point,  January  30,  1892. 

Capt.  Henry  S.  KillKuime,  assistant  surgeon,  U,  S.  Army,  was  re- 
lieved from  duty  at  post  hospital  in  Orders,  No.  12,  Post  of  Willets  Point, 
January  23, 1892,  in  compliance  with  Special  Orders,  No.  10,  Headquar- 
ters of  the  Army,  Adjutant-General's  Office,  Washington,  January  13, 
1892.    Left  post  January  23,  1892. 

The  building  of  two  new  brick  barracks  and  a  guardhouse  by  the 
Quartermaster's  Department,  which  were  well  under  way  at  the  close 
of  the  year,  will  supply  long-felt  needs  of  the  post,  and  it  is  to  be  hoped 
that  provisions  will  be  mjule  for  the  third  barrack  from  funds  now 
available. 

The  new  brick  engine  house  for  lire  engines  and  appliances  is  nearly 
comi)leted  and  will  doubtless  i)rove  well  adapted  to  it«  purpose. 

The  roads  and  sidewalks  of  the  post  have  been  kei)t  in  fair  condition 
.by  adding  broken  trap  rock  to  the  former  and  screenings  to  the  latter. 
About  1,300  feet  of  new  sidewalk  has  been  built,  extending  from  near 
the  officers'  mess  building  to  the  guardhouse.  This  walk  is  partly  of 
brick  and  partly  of  screenings  from  the  stone-crusher. 

A  section  of  the  iron  fence,  received  some  time  ago,  has  been  set  up, 
with  a  solid  concrete  base,  along  the  line  east  from  the  gate  and  extend- 
ing to  the  diteh. 

All  of  the  foregoing  improvements  have  been  made  by  Lieut.  Jervey, 
post  quartermaster,  from  funds  allotted  by  the  Quartermaster's  Depart- 
ment. 

The  lighting  of  the  public  buildings  and  grounds  by  electricity,  the 
cleaning-out  of  the  ditch  which  bounds  the  Government  lands  on  the 
southwest,  the  walling-in  of  the  ice  pond  so  aa  to  exclude  surface  water, 
and  tlie  building  of  a  quartermaster  and  commissary  storehouse  near 
the  wharf,  as  recommended  in  my  last  report  and  for  each  of  which 
items  plans  and  estimates  have  been  made,  are  respectfully  recom- 
mended. 

In  September  last,  on  my  recommendation,  the  honorable  Postmaster- 
General  established  a  post-office  at  this  place,  which  has  been  found  of 
great  convenience  in  the  transaction  of  oflicial  business  and  has  recently 
been  declared  a  money -order  offi<e,  the  amount  of  revenue  from  it  having 
reached  the  necessary  figure  for  that  i)urpose. 

n.— UNITED  STATES  ENGINEER  SCHOOL. 

The  scope  and  object  of  the  school  have  been  fully  set  forth  in  previous 
reports  and  in  the  order  establishing  it  on  its  present  basis;  the  orders 
issued  in  pursuance  of  the  latter,  arranging  the  details  of  the  season's 
work,  are  a])pended,  marked  A,  B,  and  C. 

During  the  present  year  a  class  of  five  engineer  officers  completed  the 
ftiU  course  of  two  and  one-half  years  and  one  officer  of  the  artillery,  two 
officers  of  the  cavalry,  and  five  officers  of  infantry  comi)leted  their  course 
of  torpedo  instruction. 

•  •«•••• 


Digitized  by 


Google 


APPENDIX   5 — REPORT   OF   LIEUT.    COL.   KING. 


475 


III.— BATTALION  OF  ENGINEERS. 

The  law  pr6\d(les  for  five  companies  of  engineer  ti'oops,  having  an 
aggregate  strength  of  753  enlisted  men,  officered  by  detail  fr«n  tlie 
Corps  of  Engineers.'  At  present  only  four  companies,  with  a  totiil 
strength  of  500  enlisted  men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  battalion  on  June  30, 1892,  including 
Company  E,  stationed  at  West  Point,  was  18  commissioned  oflScers 
and  437  enlisted  men. 

During  the  year  Companies  A,  B,  and  C  have  been  stationed  at  Wil- 
lets  Point.  Company  D  exists  in  name  only.  Company  E  has  been 
stationed  at  West  Point  to  assist  in  the  practical  instruction  of  cadets 
of  the  Military  Academy,  in  building  militaiy  bridges,  sapping,  min- 
ing, and  signaling. 

•  •••••• 

Second  Lieutenant  Robert  McGregor,  Corps  of  Engineers,  was  ap- 
pointed acting  battahon  adjutant  August  12,  1891,  in  Orders,  No.  74, 
Battalion  of  Engineers,  August  8, 1891 ;  relieved  from  course  of  instruc- 
tion at  U.  S.  Engineer  School,  August  12, 1891,  in  Orders,  No.  13i),  Post 
of  Willets  Point,  August  13,  1891 ;  appointed  adjutant.  Battalion  of 
Engineers.  October  21, 1891,  in  Orders,  No.  99,  Battalion  of  Engineers, 
October  21, 1891. 

Second  Lieutenant  Jay  J.  Morrow,  Corps  of  Engineers,  was  trans- 
ferred from  Company  C  to  Company  A,  Battalion  of  Engineers,  April 
10, 1892,  in  Orders.  No.  51,  Battalion  of  Engineers,  April  10, 1892. 

The  following  table  shows  the  changes  that  have  taken  place  in  the 
I)ersonnel  of  the  officers  during  the  year,  viz: 


Bank. 

Name. 

Date. 

Relieved 
or  joined. 

Remarks, 

First  lieutenant... 

Second  lieutenant. . 

Do 

Warren,  Jamea  G 

Cosby,  Spencer 

Sewell,  J  ohn  S     

Aug.  12, 1891 
Oct.     1, 1891 
do  . 

Relieved.. 

Joined 

do 

S.  0. 177,  A.  G.  0.,  Ang.3,  '91. 
S.  0.  210,  A.G.O.,Sept.lO,'91. 
Do. 

Do 

Echols,  Chas.  P 

Mclndoo,  James  S  .  - . . 

....do 

....do 

....do    .... 
....do 

Do. 

Do 

Do. 

Do 

IVIorrow,  Jay  tT. .  ^ . . .   r 

do 

do 

Do. 

GftDtaiki 

Borgland,  Eric 

Bmck,  William  M 

Shnnk,  Francis  R 

Patrick.  Mason  M  . . . . 
Lucas,E.W.VnuC.... 

Winslow,  Eben  K 

D'Armit,  Albert  M  .   . 

Nov.  11, 1891 
Nov.  29, 1801 
Feb.  2ft,  1892 
Apr.  25. 1892 
Apr.  27, 1892 
May  16,1892 

Relieve*!.. 

Joinetl 

Relieved.. 

Joined 

Relieved.. 

....do 

..do  .  .. 

S.  0.  247,  A.  G.  0.,  Oct.  23,  '91. 

S^:..:::::.::. 

Do. 

First  lieutenant . . . 
Do 

S.  0.  4.0,  A.  G.  0.,  Feb.  24,  '92. 
S.  0.  8a,  A.  G.  0.,  Apr.  8,  '92. 
Do. 

Do 

Second  lieutenant. . 
Do 

S.  ().  112.  A.  G.  0.,  May  12,  '92. 
Do. 

Do 

HardinfiT,  Chester 

....do 

do 

Do. 

Do 

Harts,  William  W    .  . 

do     . 

do  . 

Do. 

Do 

Flagler,  Clement  A.  F. 

....do 

..do 

Do. 

EECBUITINa,  DISCIPLINE,  ETO. 

During  the  year  recruits  for  the  battalion  have  been  obtained  by  en- 
listments at  Willets  Point  and  West  Point  and  by  assignment  on  their 
own  application  from  recruiting  rendezvous  or  other  branches  of  the 
service. 

An  engineer  sergeant  was  detailed  to  recruit  for  the  Battalion  of 
Engineers  on  September  29, 1891,  under  authority  granted  in  letter 
from  the  Adjutant-General,  U.  S.  Army,  dated  September  15, 1888,  and 
was  attached  by  the  Superintendent  Recruiting  Service  to  rendezvous, 
146  Park  Kow,  New  York  City.  He  was  relieved  from  this  duty  March 
12, 1892,  only  46  recruits  being  at  that  time  required  to  complete  the 
authorized  strength  of  the  companies  at  this  post,  a  number  which  is 
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as  large  as  can  be  quartered  in  the  old  barracks  without  uncomfortable 
crowding. 

The  following  is  a  statement  of  changes  among  the  enlisted  men  of 
the  battalion  during  the  past  year: 

Gain: 

Recruits  from  <lepot ~ ^ 

Enlisted  in  the  battalion  ( WiUets  Point,  61 ;  West  Point,  22) 83 

Reenli8ted(WilletsPoint,  37j  West  Point,  5) 42 

By  transfer ; 4 

From  desertion 4 

Total  gain 168 

Loss: 

Discharged  by  expiration  of  service 67 

Discharged  for  disability 6 

Discharged  by  sentence  of  general  court-s-martial 13 

Discharged  by  order 9 

DiHcliarged  by  order  (General  Orders,  80,  Adjatant-Geaerars  Office,  series 

1890) ' 14 

DiHcharged  by  order  (General  Orders,  81,  Adjutant-General's  Office,  series 

X890) II 

34 

Transferreil  (lioKpital  <'ori>s,  1 ;  other  caiiseM,  7) 8 

Retired 3 

Died 3 

Deserted w 24 

Total  loss 148 

Net  gain 20 

The  following  table  gives  a  conii)arative  statement  of  recruiting,  de- 
sertions, etc.,  during  the  i)ast  eight  ycjars: 


1 
§ 

1 

Recruiting. 

Average  dally 
number. 

1 

TrlaU. 

liacal  year. 

i 

JO 

'a 

1 

i 

1 

1 

Jnne  30. 18A4^nnG  30  1885 

383 
396 
388 
387 
402 
408 
417 
437 

56 
57 
20 
9 
90 
147 
50 
83 

80 
38 
28 
24 
29 
64 
50 
42 

6 
8 
9 
12 
0 
9 
6 
6 

18 
22 
17 
22 
20 
14 
12 
10 

106 
76 
49 
49 
28 
62 
15 
14 

11 

20 
19 
21 
4 
13 
12 
19 

59 
107 
160 
218 
214 
304 

00 
4 

June  30, 1885^une  30, 18S6 

June  30, 1880-June  30, 1 887 

June  30, 1887^une  30, 1888 

June  30, 1888-June  30, 1889 

June  30, 1880-June  30, 1890 

June  30,  ISOO^nne  30, 1891 

138 

June  30. 1881-June  30. 1892 

206 

The  table  shows  that  the  enlisted  strength  of  the  battalion  is  greater 
than  at  any  time  in  the  last  eight  years,  except  in  1890;  that  the  num- 
ber of  enlistments  has  been  about  double  the  average  number;  the 
number  of  reenlistments  has  been  slightly  above  the  average,  while 
the  number  in  arrest  or  confinement  and  the  number  of  sick  are  smaller 
than  at  any  other  time  during  the  period  considered. 

The  number  of  desertions  is  larger  than  last  year,  but  is  still  below 
the  average  and  is  sUghtly  less,  compared  with  the  number  of  recruits, 
than  it  was  last  year. 

The  number  of  trials  by  court-martial  is  a  little  larger  than  it  was 
last  year,  but  it  includes  many  cases  of  trial  for  minor  offenses  which 
were  formerly  punished  by  company  commanders  without  triaL 
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^Fhe  summary  court  continues  to  work  well,  and  it  is  seldom  that  a 
prisoner  demands  a  trial  by  other  courts. 

The  following  statement  shows  the  number  of  different  men  tried  by 
court-martial  and  other  facts  relative  to  the  trials: 

Trials. 

By  genera]  court 19 

By  Bfimmary  court 208 

Objected  to  trial  by  summary  court  and  tried  by  garrison  court 4 

Total ~5l 

No.  of 
trials. 

Tried  oneo 

Tried  tirice 

Tried  three  times. . 
Tried  four  times. . . 
Tried  five  times  ... 
Tried  six  times — 
Tried  seren  times . 


Total. 


Knmber  of  men  who  pleaded  guilty 176 

liumber  of  men  who  pleaded  not  guilty 55  • 

Total "Si 

Kumber  of  acquittals 10 

Kumber  founa  guilty 221 

Total 231 

The  combined  mess  of  the  three  companies  and  band  has  not  only 
been  successfully  operated,  but  has  been  greatly  improved  during  the 
year  by  Lieut.  Jadwin,  who  has  given  it  his  close  personal  attention, 
and  nothing  is  now  required  but  a  suitable  building  to  make  this  im- 
X)ortant  agency  for  the  soldiers'  welfare  all  that  could  be  desired. 

The  Post  Exchange  has  also  improved  during  the  year  and  has  been 
carefhlly  looked  after  by  Lieutenants  Harding  and  Cosby.  The  sug- 
gestions of  the  council  and  of  the  committees  of  enlisted  men  have 
been  carried  out  as  far  as  practicable,  and  it  is  hoped  that  a  more  suit- 
able building  will  be  available  when  the  new  barracks  are  completed. 
Steps  will  be  taken  at  an  early  day  to  fit  up  at  least  a  temporary 
gymnasium  and  a  bowling  alley  for  the  enlisted  men,  as  it  is  believed 
that  a  portion  of  the  proceeds  of  the  post  exchange  can  be  advanta- 
geously applied  in  that  way. 

For  the  reasons  given  in  my  last  report,  which  have  been  confirmed  by 
the  last  year's  experience,  I  would  respectfully  renew  my  recommenda- 
tions that  the  present  complicated  system  of  discharging  good  men 
after  three  years'  service,  while  holding  on  to  the  bad  ones,  be  changed 
by  simply  reducing  the  term  of  enlistment  to  three  years,  and  that  the 
11  c^clock  roll  call  be  changed  to  10  o'clock  or,  still  better,  to  9:30. 
Both  of  these  changes,  it  is  believed,  would  result  in  "the  greatest 
good  to  the  greatest  number"  and  would  prove  a  great  benefit  to  the 
service. 

DRILLS  AND  INSTBTJOTIONS. 

During  the  year  the  Battalion  Of  Engineers  has  been  drilled  and  in- 
structed as  follows :    . 

1.  In  infantry  tactics:  School  of  the  soldier,  company,  and  battalion 
(new  drill  regulations). 

2.  In  target  practice:  The  practice  season  for  the  post  of  Willets 
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Point,  New  York  Harbor,  for  the  past  year  was  from  September  25  to 
October  31,  1891,  and  at  West  Point,  N.  Y.,  during  the  months  July 
and  August,  1891.  Owing  to  objections  by  citizens  living  in  the  neigh- 
borhood to  tlie  use  of  the  rifle  range  at  this  post,  no  regular  target 
imictice  could  be  had. 

A  suitable  butt  with  targets  for  firing  at  short  ranges  and  with  re- 
duced charges  was  built  at  this  post  during  July  iind  August,  1891. 
Target  practice  was  held  daily  by  companies  in  turn,  superintended  by 
the  company  commanders.  The  practice  w^as  limited  to  those  men  who 
had  no  tiring  record  in  their  company. 

3.  In  pontooniering  dunng  the  months  of  October  and  November. 

4.  Military  engineering:  Foot  reconnoissance,  tracing  and  profiling 
field  fortifications,  construction  of  spar  bridges,  double  lock  (including 
knots  and  lashings),  during  the  month  of  November,  1891. 

5.  Torpedo  drills  were  had  throughout  the  year,  the  winter  months 
being  devoted  to  indoor  drills  and  practice  in  the  loading  room  and  the 
sunmier  months  to  outdoor  drills  and  exercises. 

The  following  number  of  men  received  instruction  during  the  w^inter 
months,  viz:  15  sergeants,  32  corporals,  239  privates. 

Qualification  of  privates: 

Flrst-claBS  and  qualified 196 

Second-class 38 

Third-class 5 

239 

Five  men  received  no  instruction  during  indoor  season :  1  post  baker, 
already  rated  qualified;  3  men  on  three  months' furlough 5  1  man  in 
confinement  during  the  entire  season. 

During  the  summer  months  five  grand  groups  were  planted,  which 
required  five  difterent  details  by  roster,  each  detail  consisting  of  3  com- 
missioned oflicers,  3  noncommissioned  ofiicers,  and  12  privates. 

6.  Photography:  Selected  details  of  noncommissioned  officers  have 
been  instructed  in  military  photography. 

7.  In  order  to  facilitate  the  learning  of  the  various  industrial  trades 
by  enlisted  men  and  to  furnish  men  qualified  for  special  duty  as  carpen- 
ti^rs,  blacksmiths,  engine  drivers,  etc.,  a  detail  of  four  men  firom  each 
company  was  employed,  under  super\3sion  of  Lieut.  Sewell,  to  act  as 
assistants  to  the  mechanics  at  work  in  the  diflTerent  shops  on  the  post, 
when  not  on  other  duty.  This  duty  was  voluntary  and  the  men  were 
allowed  to  select  the  traide  they  were  to  learn.  If  they  made  satisfactory 
l)rogre8S,  they  were  considered  eligible  for  special  details  when  vacan- 
cies occur;  but,  if  not,  they  were  replaced  by  others,  and  a  record  was 
kept  of  the  progress  made  by  eaeh  man  for  future  reference. 

8.  In  telegraphy  and  signaling  a  class  of  12  enlisted  men  was  in- 
structed by  Lieut.  Harding,  and  considerable  progress  was  made. 

9.  The  post  schools  for  enlisted  men  and  children  living  on  the  post 
were  under  the  supervision  of  Lieut.  Win  slow  and  have  been  well  con- 
ducted. Sixty  enlisted  men  and  48  children  between  the  ages  of  five 
and  fifteen  have  received  appropriate  instruction. 

I  would  respectfully  renew  my  recommendation  that  the  pay  of  all 
grades  of  noncommissioned  ofiicers  in  the  Battalion  of  Engineers  be 
increased  to  the  following  rates,  viz: 

Sorjreant-major  and  quartcrinaster-sergoant $60. 00 

First  Rcrj;eaut : 50. 00 

Sorgeant 40.00 

Corporal 25.00 
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These  rates  are  not  higher  than  the  increased  skill,  intelliijence,  and 
responsibility  of  the  duties  call  for,  and  they  are  much  less  than  many 
of  these  men  can  readily  obtain  in  civil  life. 

I  would  also  respectfully  recommend  that  the  grade  of  first  sergeant 
of  engineers  be  authorized  by  law  and  that  one  chief  musician  and 
two  principal  musicians  be  authorized  for  the  Battalion  of  Engineers, 
the  same  as  for  other  regimental  organizations. 

Engineer  Depot. 

public  buildings  and  struotuees. 

I.  The  fireproof  storehouse  for  i)ont()on,  siege,  and  torpedo  materials, 
referred  to  in  last  report,  has  been  so  neai-ly  completed  that  the  work 
of  removing  and  placing  in  this  building  the  large  quantities  of  prop- 
erty to  be  stored  in  it  is  now  well  under  way. 

The  building  is  40  by  120  feet  outside,  with  a  dry  and  airy  basement, 
the  walls  being  of  stone  and  brick  with  concrete  floors,  one  of  which 
rests  upon'  soM  ground  and  the  other  upon  hc^vy  steel  girders  and 
brick  arches. 

The  roof  is  covered  with  slate,  supported  upon  strong  iron  trusses, 
the  underside  of  the  purlins,  which  are  of  cypress,  being  sheathed  with 
corrugated  iron,  galvanized,  securely  nailed  to  the  purlins  in  such  a 
manner  as  to  carry  to  the  side  of  the  building  any  water  that  may  pos- 
sibly leak  through  or  be  deposited  from  the  atmosphere  on  the  under- 
side of  the  slate.  The  walls  have  been  thoroughly  i)ainted  on  the  out- 
side, and  during  the  recent  extremely  damp  weather  they  were  per- 
fectly dry  on  the  inside. 

II.  The  small  steam  tug  for  planting  torpedoes,  and  for  which  plans 
were  made  last  year,  has  been  placed  under  contract  with  Messrs.  J.  S. 
Ellis  &  Son  and  is  to  be  completed  by  the  30th  of  September  next. 

III.  The  work  of  gradually  replacing  the  old  and  worn-out  i>ontoon 
materials  has  been  continued  and  a  quantity  of  excellent  pine  and  oak 
lumber  has  been  procured,  which  will  be  sufficient  to  make  twenty 
boats  and  balk  and  chess  for  400  linear  feet  of  bridge,  in  addition  to 
the  300  linear  feet  already  on  hand.  Cordage  and  mooring  rope,  lash- 
ings, etc.,  have  also  been  procured,  and  about  7,500  feet  B.  M.  of  as- 
sorted cedar,  cypress,  and  oak  timber  for  repairing  row  boats. 

rv.  The  buildings  for  boiler,  engine,  and  dynamos  for  the  trials  of 
the  new  Sims-Edison  torpedo  were  completed  and  the  machinery  was 
placed  in  position  and  used  during  the  many  runs  made  with  the  tor- 
pedo. Every  part  of  tins  plant  worked  to  perfection  and  no  difliculty 
whatever  was  encountered  in  using  it. 

V.  A  concrete  tank  for  wet  storage  of  insulated  torpedo  cable  was 
built  between  the  ice  house  and  the  engineer  stables,  and  at  such  a 
level  that  it  can  be  filled  and  emx)tied  by  gravity,  the  water  sui)i)ly 
being  taken  from  the  ice  pond. 

TWrty-four  drums  of  the  multiple  cable,  bought  through  Maj.  Post, 
have  been  placed  in  this  tank  and  a  small  building  for  testing  instru- 
ments has  been  erected  near  the  tank,  so  that  the  cables  can  be  tested 
at  any  time  with  the  greatest  facility. 

VI.  The  usual  work  of  printing,  bookbinding,  drafting,  photograph- 
ing, lithographing,  engine-driving,  repairs  of  depot  buildings  and  boats, 
and  the  general  work  of  kecjnng  property  and  buildings  in  a  proper 
state  of  preservation  have  been  performed,  with  some  few  exceptions, 
by  enlisted  men  of  the  Engineer  Battalion,  detailed  on  extra  duty  for 
the  purpose  at  an  aggregate  cost  of  $3^424.47. 
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DEPOT  PROPERTY. 

The  depot  property  includes  the  pontoon-bridge  equipage  and  tools, 
materials,  and  appliances  required  for  experiments  and  instruction  of 
engineer  troops  in  land  and  submarine  mining,  astronomical  and  sur- 
veying instruments,  and  torpedo  materials  for  seacoast  defense. 

The  various  kinds  of  instruments  on  hand  have  been  proi)erly  cared 
for,  and  the  following  additions  have  been  made  during  the  year  by 
purchase  under  formal  proposals,  viz: 

Three  en^eer  traiiBitSj  20  odometers^  20  binocular  field  glasses,  20  prismatic  com- 
passes, 1  planimeter,  4  clinometers,  10  steel  tapes,  10  engineer  scaleg,  and  2  measur- 
ing instruments. 

All  the  above  at  a  cost  of  $1,247.60. 

The  receipts  and  issues  during  the  past  year  of  instruments  for  the 
use  of  officers  engaged  on  surveys,  reconnoissances,  and  other  public 
works  were  continued,  and  included  quite  a  number  of  instruments 
overhauled  and  issued  for  use  on  the  International  Boundary  Survey, 
now  in  progress  between  the  United  States  and  Mexico. 

The  following  instruipents  were  issued,  upon  requisitions,  duly  author- 
ized  by  the  Chief  of  Engineers,  U.  S.  Army,  viz.  : 

One  astronomical  transit  and  zenith  telescope  combined,  2  astronomical  transits,  3 
zenith  telescopes,  2  artifical  horizons,  2  heliotropes,  5  engineer  transits,  1  fthronograph, 
3  theodolites,  3  surveyors'  levels,  2  sextants,  7  chronometers,  21  prismatic  compasseSy 
13  odometers,  11  aneroid  barometers,  2  barometers,  mercury  cistern,  1  case  of  in- 
stmments  for  repairs  of  barometers,  2  level  rods,  4  binocular  field  ghisses,  1  planim- 
eter,  10  steel  tapes,  10  engineer  scales,  4  clinometers,  6  protractors,  1  rain-gange,  1 
thermometer,  1  psychrometer,  and  a  number  of  other  instruments  which  were  tempo- 
rarily issued  to  surveying  parties  for  surveying  portions  of  Long  Island  and  for 
hydrographic  surveys  of  the  Long  Island  Sound  m  the  vicinity  of  tnis  post. 

The  following  instruments  were  received  during  the  year  from  officers 
on  surveys  and  public  works,  viz: 

Five  theodolites,  1  theodolite-transit,  3  transits,  1  telescope,!  watch, 4  aneroid 
barometers,  4  surveyors'  compasses,  1  surveyors'  level.  19  odometers,  10  prismatic  com- 
passes, 5  sets  drawing  instruments,  3  chains,  3  sots  or  pins,  and  1  chronometer. 

These  instruments,  when  returned  to  the  depot  from  field  service, 
usually  require  considerable  repairs  before  they  are  fit  for  reissue,  and 
some  of  them  are  so  much  worn  that  they  are  not  worth  repairing,  in 
which  case  they  are  inspected  and  condemned  and  useful  parts  of  the 
same  are  used  for  repairing  other  instruments. 

Most  of  the  repairing  to  instruments  during  the  past  year  has  been 
performed  by  enlisted  men  of  the  engineer  battalion,  detailed  on  extra 
duty  for  the  purpose,  and  some  of  whom  acquire  sufficient  skill  to  clean 
and  repair  almost  any  instruments  required  for  our  service. 

The  following  instruments  have  been  overhauled  and  repaired  in  the 
depot  repair  shop,  viz: 

Six  engineer  transits,  1  theodolite,  3  astronomical  transits,  1  chronograph,  1 
electrical  clock,  2  current-meters,  1  chronometer,  6  aneroid  barometers,  4  zenith  tele- 
scopes, 1  self-registoring  tide-gauge,  4  steel  tapes,  3  binocular  field  glasses,  4  boat 
compasses,  6  prismatic  compasses,  1  electric  shutter  for  photographic  camera,  22  cir- 
cuit-closers, 22  circuit-regulators,  8  galvanometers,  and  a  large  number  of  other 
instruments  of  minor  importance. 

Some  of  these  instruments  required  thorough  overhauling  and  repair- 
ing  and  others  needed  only  minor  repairs. 

The  cost  of  extra-duty  pay  for  this  work  amounted,  during  the  fiscal 
year,  to  $287,  and  the  cost  of  the  necessary  materials  to  $73.76,  or 
$360.75  in  all. 

Ko  issues  have  been  made  during  the  year  under  the  authority  here- 
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tofore  given  to  issue  surplus  tools  to  officers  in  charge  of  public  works, 
as  they  have  all  been  disposed  of  except  axes  and  picks,  of  which  there 
is  a  large  stock  on  hand  that  will  probably  not  be  needed  here  for  many 
years  to  come. 

EXPERIMENTS. 

I.  Sims-Edison  fish  torpedo, — ^The  new  fish  torpedo  made  by  the 
Sims-Edison  company  under  contract  of  March  24,  1891,  was  delivered 
in  July  last,  and  after  being  set  up  by  Mr.  Sims  was  tested  in  some 
thirteen  runs  and  dock  trials  during  the  year. 

•  •••••• 

II.  Cable  tests. — Many  tests  of  submarine  cable  have  been  made 
during  the  year  by  Lieuts.  Jervey,  D'Armit,  and  Hunt^^r,  for  the  pur- 
pose of  ascertaining  the  condition  of  cables  in  store  and  of  special  cables 
and  sample  coils  kept  under  water  for  trial  of  the  wet  storage  method. 

III.  Circuit-closers  and  self-acting  mine  mechanisms  Lave  been  made 
a  special  study  by  Lieut.  Jadwin,  and  his  experiments  have  shown 
great  ingenuity  as  well  as  personal  interest. 

IV.  A  new  form  of  electric-current  meter,  made  by  Mr.  F.  E.  Brandis, 
was  tested  and  reported  on  by  Capt.  Bergland,  who  pointed  out  cer- 
tain defects  that  the  maker  has  endeavored  to  correct.  This  meter  will 
be  still  further  tested  during  the  hydrograi)hic  surveys  6f  the  present 
season. 

V.  Samples  of  building  stone  and  cement  have  been  tested  by  Lieut. 
D'Armit,  and  two  of  his  reports  on  stone  tested  for  Col.  Craighill  and 
Capt.  Fiebeger  are  forwarded  herewith,  marked  D. 

VI.  A  variety  of  electric;  fuses  that  have  been  on  hand  several  years 
were  tested  and  reported  on  by  Lieut.  Cochran,  with  a  view  to  ascer- 
taining their  durabihty  and  fitness  for  use  in  blasting. 

VII.  Other  special  tests  have  been  made  from  time  to  time,  among 
which  may  be  mentioned  a  new  steel  mooring  rope  and  a  comparative 
test  of  the  socket  shackle  referred  to  in  a  former  report,  and  the  loop 
and  thimble  method  of  attaching  mooring  ropes.  A  copy  of  Lieut. 
D'Armit's  report  on  these  tests  is  forwarded  herewith,  marked  E. 

VIII.  A  series  of  experiments  was  made  during  the  months  of  April, 
May,  and  June  on  the  hygrometric  condition  of  a  mining  casemate  and 
a  service  magazine,  the  results  of  which  were  forwarded  with  my  rei)ort 
lor  the  month  of  June,  1892. 

STATEMENT  OF  FUNDS. 

I.  Engineer  depot  at  Willets  Point,  Yew  York. — Congress  appropriated 
for  the  fiscal  year  ending  June  30, 1892 — 

1.  For  incidental  expenses  of  depot  (incidentals) $5, 000. 00 

2.  FoT  instniction  of  battalion  (materials) 3, 500. 00 

3.  For  puTchaAe  and  repair  of  instruments  (instruments) 2, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  recent  date  on  mil- 

itary and  civil  engijieering  (library) 500. 00 

Total , 11,000.00 

Of  this  there  has  been  expended  and  pledged — 

1.  For  incidental  expenses  of  depot  (incidentals) $4, 996. 75 

2.  For  instruction  of  battalion  (materials) 3, 500. 00 

3.  For  parchase  and  repair  of  instruments  (instrumonts) 2, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  rtscnt  date  on  mil- 

itary and  civil  engineering  (library) , 500. 00 

Total .10,996.75 
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The  following  item  from  the  act  approved  February  24, 1891,  and 
designated  for  the  engineer  depot  at  Willets  Point,  N.  Y.,  was  assigned 
to  me  for  disbursement  and  is  available  until  expended: 

5.  For  a  fireproof  building  to  replace  engineer  depot  storehonse  destroyed 

by  fire  May  10, 1890  (storehouse) $16,000.00 

June  30,  1892,  amount  expended  during  fiscal  year 12, 468. 34 

July  1, 1892,  balance  unexpended. 3, 531. 66 

July  1, 1892,  outstanding  habilitiea 558.15 

July  1, 1892, balance  available 2,973.51 

II.  Torpedoes  for  harbor  defense  {act  September  22^  1888). — Congress 
appropriated  under  the  above  act  the  sum  of  $200,000,  from  which  the 
amount  of  198,000  has  been  assigned  to  me  for  disbursement  and  is 
available  until  expended: 

July  1,  1891,  balance  unexpended $17,316.75 

June  30,  1892,  amount  expended  during  fiscal  year |5, 484. 60 

June  30, 1892,  amount  withdrawn  and  restored  to  original  appro- 
priation       6,743.82 

12,228.42 

July  1, 1892,  balance  unexpended 5,088.33 

July  1, 1892,  balance  available 5,088.33 

III.  Torpedoes  for  harbor  defense  {act  March  2^  1889).— The  act  of  Con- 
gress making  appropriations  for  fortifications,  etc.,  approved  March  2, 
1889,  appropriatied,  under  the  general  title  ^*  Torp^oes  for  harbor  de- 
fense," the  sum  of  $250,000  for  purchase  of  submarine  mines  and  neces- 
sary appliances,  and  $30,000  for  torpedo  experiments  and  instruction  of 
engineer  troops  in  submarine  mining.  These  amounts  were  assigned  to 
me  for  disbursement  and  are  available  until  exx)ended : 

1.  July  1, 1891,  balance  unexpended $96,488.93 

June  iiOf  1802,  amount  expended  during  fiscal  ye.ar $12, 120. 34 

June  30, 1892,  amount  withdrawn  and  restored  to  original 

appropriation 54.859.26 

66,979.60 

July  1. 1802,  balance  unexpended 29,509.33 

July  1 ,  1892,  outstanding  liabilities 4, 509. 91 

July  1, 1892,  amount  covered  by  uncomploto<l  contract 6, 950. 00 

11,469.91 

July  1, 1892,  balance  available 18,0*9.42 

2.  Prom  the  appropriation  for  purchase  of  movable  submarine  torpe- 
does, act  of  March  2, 1889,  the  sum  of  $25,225  was  assigned  to  me  for 
disbursement  and  is  available  until  expended: 

July  1, 1891,  balance  unexpended,  but  pledged  on  account  of  Sinis-£di- 
Hcm  fish  torpedo  contract $25, 225.00 

June  30, 1892,  amount  expended  during  fiscal  year,  part  payment  on  the 
above  contract 3,125.00 

July  1, 1892,  balance  unexpended 22, 100.00 

July  1, 1892,  amount  covered  by  uncompleted  contract 22, 100. 00 

3.  The  following  item  from  the  appropriation  for  "  Torpedoes  for  har- 
bor defense,"  act  March  2, 1889,  for  *^  Submarine  mines  and  necessary 
appliances,''  was  assigned  to  me  for  disbursement  and  is  available  until 
expended: 

For  the  construction  at  Willets  Point  of  concrete  tanks  for  the  wet  storage 

of  submarine  cable $5, 000. 00 

J  une  30,  1892,  amount  expended  during  fiscal  year 1, 733. 88 

July  1, 1892,  balance  unexpended  and  available .- 1  .r,.      3, 266. 12 
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IV.  Torpedoes  for  harbor  .defense  (act  August  18^  1890.) — Under  the 
above  act  the  following  amounts  were  assigned  to  me  for  disbui^sement 
and  are  available  until  expended^  viz: 

1.  For  sabmarine  minea  and  necessary  appliances  for  storage  at  Hampton 

Beads  and  Portland,  Me.,  and  charge  bags  for  Boston,  New  York,  and 

San  Francisco $100, 000. 00 

Jnly  1,1891,  balance  unexpended 23,757.84 

Jnne  30,  1892,  amount  expended  during  fiscal  year $1, 880. 75 

June  30, 1892,  amount  withdrawn  and  restored  to  original  ap- 
propriation       18,131.44 

20,012.19 

July  1, 1892,  balance  unexpended 3, 745. 65 

July  1, 1892,  outstanding  liabilities 2, 137. 50 

July  1, 1892,  balance  available 1,608.15 

2.  For  continued  torpedo  experiments,  etc. : 

July  1,  1891,  balance  unexpended. 30, 000. 00 

Jnne  30, 189^,  amount  withdrawn  and  restored  to  original  appropri- 
ation        7,009.30 

July  1,  1892,  balance  unexpended  and  arailable 22, 990. 70 

V.  Torpedoes  for  harbor  defense  {act  February  24,  1891,) — Under 
the  above  act  the  amount  of  $21,695  for  tool  boxes,  etc.,  for  storage  at 
Willets  Point,  N.  Y.,  and  for  submarine  mines  and  nec^essary  appliances 
for  storage  at  Charleston  Harbor,  was  assigned  to  nre  for  disbmsement 
and  is  available  until  expended: 

July  1,  1891,  balance  unexpended $16, 742. 08 

Jnne  30,  1892,  amount  unexpended  dnring  fiscal  year $13, 995^23 

Jnne  30,  1892,  amount  witharawn  and  restored  to  original  ap- 
propriation         1,913. 15 

15,908.38- 

July  1,  1892,  balance  unexpended 833. 70 

July  1,  1892,  outstanding  liabilities 750. 00 

July  1, 1892,  balance  available 83.70 

VI.  Torpedoes  for  harbor  defense. — The  following  amounts,  which 
were  withdrawn  and  restored  to  their  original  appropnations,  have  been 
reallotted  under  date  of  Febniary  13,  1892,  and  will  be  applied  to  the 
imrchase  of  American  submarine  torpedo  cable;  these  amounts  were 
assigned  to  me  for  disbursement  and  are  available  until  expended,  viz: 

1.  Submarine  mines  and  necessary  appliances  (act  March  2, 1889) $49, 859. 26 

2.  Submarine  mines  and  necessary  appliances  (act  August  18, 1890) 18, 131. 44 

3.  Torpedo  experiments  and  instruction  of  engineer  troops,  etc.    (act 

August  18,  1890) 7,009.30 

Total 75, 000. 00 

June  30,  1892,  withdrawn  on  account  of  item  2 38. 88 

July  1,  1892,  balance  unexpended  and  available 74, 961. 12 

NEW  APPROPRIATIONS. 

The  following  items  have  been  appropriated  for  the  engineer  depot 
at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending  June  30, 1893,  viz : 

1.  For  incidental  expenses  of  depot  (incidentals) $4, 000. 00 

2.  For  instruction  of  battalion  (materials) 3, 500. 00 

3.  For  purchase  and  repair  of  instruments  (instruments) 2, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  recent  date  on 

militarv  and  civil  engineering  (library) .-.  500. 00 

6.  For  purchase  of  pontoon  materials 5, 000, 00 

Total 15, 000. 00 
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ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1894,  the 
following  for  engineer  depot  at  Willets  Point,  K  Y.,  viz: 

1.  For  incidental  expenses  of  depot,  Including  fuel,  light,  chemicals, 

stationery,  hardware,  extra-duty  pay  to  soldiers  necessarily  em- 
ployed a«  artificers  on  work  in  addition  to,  and  not  strictly  in  the 
line  of.  their  military  duties,  such  as  carpenters,  clerks,  drafts- 
men, blacksmiths,  printers,  bookbinders,  photographers,  lithograph- 
ers, engine-drivers,  teamsters,  wheel wnghts,  masons,  machinists, 
painters,  overseers,  and  laborers,  and  for  materials  to  repaflr  public 
buildings,  macliinery,  and  unforeseen  expenses $5, 000.  CO 

2.  For  purchase  of  mat<erials  for  the  instruction  of  engineer  troops  at 

Willets  Point  in  their  special  duties  as  sappers  and  miners,  for  land 

and  submarine  mines,  and  pontoniers,  torpedo  drill,  and  signaling  . .       3, 500,  OO 

3.  For  purchase  and  repair  of  instruments  to  be  issued  to  officers  of  the 

Corps  of  Engineers  and  to  officers  detailed  on  duty  as  acting  engi- 
neer officers  for  use  on  public  works,  surveys,  and  roconnoissauces  .      3, 000.00 

4.  For  library  of  Engineer  School :  For  purchase  and  binding  of  profes- 

sional works  of  recent  date  treating  of  military  and  civil  engineer- 
ing and  kindred  scientitic  subjects 500. 00 

Total 12,000.00 

Appendix  A.— Programme  of  Study  and  Instruction  for  Wintkr  Season. 

[Printed  Orders,  No.  217.] 

United  States  Engineer  School, 
Post  of  Willets  Pointj  New  York  Harbor,  November  24,  ISOt, 
I.  The  follpwing  programme  of  study  and  instructions  for  the  ensuing  winter  sea- 
son, commencing  Tuesday,  December  1,  1891,  and  ending  April  26,  1892  (a  period  of 
twenty-one  weeks),  having  been  recommended  by  the  academic  staff  and  approved 
by  the  Chief  of  Engineers,Jwill  be  carried  into  effect : 

COURSE  FOR  OFFICERS. 

1.  Examinations  by  the  academic  staff  will  be  held  at  the  end  of  Jannai^  and 
April,  and  intermediate  examinations,  as  nearly  monthly  as  practicable,  will  be  held 
by  committees  of  the  academic  staff.  Marks  at  examinations  will  be  on  tiie  West 
Point  system,  and  the  committees  will  report  to  the  commandant  of  the  school  the 
results  of  the  examinations.  As  the  efficiency  of  the  instruction  can  be  much  influ- 
enced by  the  instructors,  they  will  keep  themselves  fully  advised  of  the  progress  of 
the  students;  will  give  them  at  any  time  any  needed  aid,  and,  when  the infonnation 
on  special  subjects  is  difficult  to  obtain,  should  supplement  the  course  by  lectures. 
The  instructors  will  meet  their  classes  weekly  and  assign  the  lessons  for  tiie  follow- 
ing week. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  engineer  officers  spending  their  first  winter  at  the  school  will  be: 
Electricity  and  torpedoes,  nineteen  weeks;  surveying,  two  we<*k8.  For  officers  of 
other  arms  of  the  service  detailed  for  special  instruction  in  the  torpedo  service: 
Electricity  and  torpedoes,  twenty-one  weeks. 

electricity. 

3.  Study  of,  in  its  application  to  torpedo  warfare,  arc  and  incandescent  lighting  and 
transmission  of  power,  supplemented  by  extensive  laboratory  practice  in  the  solution 
of  the  special  problems  involved.  Text-books  and  books  of  reference,  as  follows :  Ab- 
bot's Notes  on  Electricity ;  Ayrton's  Practical  Electricity ;  Thompson's  Electricity  and 
Magnetism ;  Maier's  Arc  and  Glow  Lamps ;  Swinburne's  Practical  Electrical  Measure- 
ments ;  Kapp's  Electrical  Transmission  of  Energy ;  Part  II  of  Professional  Papers  No. 
23,  Corps  of  Engineers,  U.  S.  Army;  Gray's  Absolute  3Iejusureraents,  Volume  II;  Mon- 
roe ana  Jamieson's  Pocket  Book  of  Electrical  Rules  and  Tables, 
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TORPEDOES. 

4.  Text-book :  The  Torpedo  Manual.  Practice  will  be  bad  in  making  all  the  ad- 
justments and  tests  required  in  planting  and  operating  torpedoes,  the  oi>eration8  on 
the  water  being  simulated  as  far  as  practicable  by  special  indoor  appliances.  Books 
of  reference:  Bnckniirs  Submarine  Mines  and  Torpedoes  as  Applied  to  Harbor 
Defense ;  Scheidnagel's  Treatise  upon  Defensive  Submarine  Mining. 

5.  Attendance  at  the  electrical  laboratory  will  be  regulated  by  the  instructor. 
Theoretical  study  will  be  done  as  far  as  practicable  in  quarters.  All  laboratory  work 
w ill  be  done  without  the  use  of  tex t-booKs  or  text- book  diagrams .  Offi cers  may,  how- 
ever, use  manuscript  notes  or  diagrams  prepared  before  going  to  the  laboratory.  Lab- 
oratory practice  will  be  had  from  9  a.  m.  to  12  ra.,  and  from  1  to  4  p.  m.  During  the 
last  two  weeks  of  the  course  each  engineer  officer  will  prepare  a  plan  (map  and 
memoir)  for  the  defense  of  such  harbor  as  may  be  designated  by  the  instructor, 
special  attention  being  given  to  the  torpedo  defense  and  the  batteries  protecting 
the  topedo  Unes. 

SURVEYING. 

6.  (Last  two  weeks  of  course  and  preparatory  to  actual  field  work.)  Subjects: 
(1)  Adjustment,  use,  and  care  of  instruments;  (2)  topographical  surveying  with 
transit  and  stadia;  (3)  hydrographic  surveying  and  gauging  of  rivers:  (4)  geodetic 
surveying.  Text-book :  Such  parts  as  may  be  designated  by  the  acaaemio  staff  of 
Johnson's  Theory  and  Practice  of  Surveying. 

SECOND  WINTER'S  COURSE. 

7.  Civil  engineering,  five  weeks;  military  engineering,  seven  weeks;  photography, 
five  weeks ;  torpedoes,  four  weeks. 

CIVIL  KNGINEERIKQ. 

8.  (Five  weeks.)  Subjects:  (1)  improvement  of  nontidal  rivers;  (2)  improvement 
of  tidal  rivers ;  (3)  cantils. 

9.  Text-books :  Vernon  Harcourt's  Rivers  and  Canals  j  Schlichting's  Improvement 
of  Nontidal  Rivers.    Books  of  reference.     (See  third  winter's  course.) 

MIUTARY  ENGINEERING. 

10.  (Seven  weeks.)  Subjects:  (1)  Modem  guns,  carriages,  and  projectiles;  (2) 
steel,  compound,  wrought  and  oast  iron  armor;  (3)  modem  ships  of  war  and  sea- 
coast  defenses;  (4)  modem  fortifications  and  their  attack  and  defense. 

11.  Text-books:  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staff:  Woolwich  Text-book  of  Fortifications;  Maguire's  Attack  and 
Defense  of  Coast  Fortifications;  Fortifications  of  To-day;  Inglis's  paper  in  Pro- 
fessional Papers,  Royal  Engineers,  1884,  and  a  lecture  on  amored  defense  in  Ordnance 
Notes,  No.  181  j  Very's  Development  of  Armor;  Naval  Intelligence  Papers,  June,  1886; 
Adams's  Epezia  Experiments,  1886;  Baylay's  Types  of  Modem  Guns;  The  Protection 
of  Heavy  Guns  for  Coast  Defense,  Sir  A.  Clark;  Abbot's  Lectures  on  Seacoast 
Defense;  Professional  Papers,  No.  X,  of  U.  S.  Engineer  School  of  Application. 

12.  Books  of  reference:  Articles  on  fortification  and  gunnery,  EncyclopoRdia  Bri- 
tannica;  Ordnance  Notes,  No.  135  and  Appendix ;  Volume  9,  Professional  Papers,  Royal 
Engineers;  Report  Board  on  Fortifications;  Text-books  on  Gunnery^  McKinlay; 
Naval  Annual,  1887,  Brassy. 

MELITAKY  PHOTOGRAPHY. 

13.  (Five  weeks.)  Practice  will  be  had  in  the  following  methods :  Negatives  by 
dry  process;  developers  and  intonsifiers;  silver  printing  and  finishing  and  mounting 
of  prints;  map  printing  by  the  blue  process  and  on  bromide  paper.  Each  officer  to 
submit  for  examination  two  landscapes;  negatives,  silver  and  blue  prints,  two 
copies:  negatives,  silver  and  blue  prints;  negative  of  map,  with  three  blue  and 
thre«  oromide  prints.  Text-books :  Griffin's  Notes  on  Photography ;  Von  Sothen's 
The  Development  of  the  Latent  Image  on  Gelatino-Bromide  of  Silver. 
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TORPEDOES. 

-14.  (FotiT  weclcB.)  One  ot  more  oflScere  of  the  second  and  third  winters*  course 
Avill  be  detailed  weekly  to  report  to  the  instrnctor  in  torpedoes,  as  assistant  for  test* 
ing  core  joints  and  instructing  enlisted  men  on  the  torpcMlo  detail. 

THIRD  WINTER'S  COURSE. 

15.  Civil  engineering,  10  weeks;  military  engineering,  6  weeks;  torpedoes,  5 
weeks. 

CIVIL  SKOXNBRRIKa. 

16.  (Ten  weeks.)  Subjects:  (1)  Wave  and  current  aotion.  and  improvement  of 
harbors;  (2)  steam  engines  and  pumps ;  (3)  building  superintendence;  (4)  prepara- 
tion of  project  for  or  the  history  of  the  improvement  of  some  designated  river  or 
harbor. 

17.  Text  books,  such  ^arts  of  the  following  books  as  may  be  designated  by  the 
academic  sta(¥:  Vernon  Harcourt's  Harbors  and  Docks;  Edwards's  Steam  Engineers' 
Guide ;  Clark's  Building  Superiutendence. 

18.  Books  of  reference :  Rankine's  Civil  Engineering  and  Steam  Enfi^ne,  Bixby^s 
Point  de  Grave ;  articles  on  hydro-mechanics  and  steam  engine^  in  Encyclopedia 
Britannica ;  Cotterill's  Applied  Mechanics ;  Jameisou  on  Steam  Engine ;  Steam  Boil- 
ers, Wilson;  Modem  St^am  Engine,  Rose;  Canal  and  River  Engineering,  D.  Steven- 
sou;  Construction  of  Harbors,  T.  Stevenson;  Hydraulics  of  Great  Rivers,  Revy; 
Trautwiue's  Engineers' Pocket  Book ;  Berg's  Safe  Building;  Bullock's  Arcmtectiue 
and  Building ;  Billing's  Ventilation  and  Heating. 

MILITARY  ENGINEBRINO. 

19.  (Six  weeks.)  Haraley's  Operations  of  War,  and  preparation  of  project  for  the 
defense  of  such  place  as  may  be  designated  by  the  instructor. 

TORPEDOES. 

20.  (Five  weeks.)     (See  paragraph  on  torpedoes  in  second  winter's  course.) 

COURSE  FOR  ENLISTED  MEN. 

INSTRUCTION  OF  ENLISTED  MEN  IN  TORPEDOES. 

21.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including  the 
code  for  action,  and  prnotice  in  the  Morse  system  of  telegraphy;  the  duties  ot  the 
loading  room,  and,  so  far  as  practicable,  of  the  boat  service  as  prescribed  in  the 
Torpedo  Manual,  comprising  preparing  the  plugs  of  the  buoyant  and  ground* torpe- 
does; charging  the  mines:  charging  the  cut-off  boxes,  three*  methods;  jointing  the 
cores;  making  turk's  heads  in  the  electrical  cable ;  using  the  junction  boxes:  attach- 
ing a  cable  stop ;  splicing  and  knotting  hemp  rope ;  inserting  thimble  in  wire  moor- 
ing rope.  They  will  also  receive  from  the  instructor  in  torpedoes,  or  his  assistant, 
lectures  respecting  the  fuses,  explosives,  torpedo  material  (except  that  of  the  oper- 
ating room),  voltaic  batt'Cries,  simple  electrical  testing,  and  the-  use  or  the  portable 
apparatus  for  the  electrical  ignition  of  mines. 

The  ^^unit"  detail  for  this  instruction  will  consist  of  1  noncommissioned  officer 
and  4  privates.  Six  such  details  will  report  for  duty  Monday  rooming,  and  will 
continue  their  instruction  during  fatigue  hours  until  their  work  has  been  inBpecte<l 
and  accei)ted  by  the  officer  in  immediate  charge.  One  or  two  of  the  unit  details  w^ill 
probably  finish  their  tasks  by  Tuesday  evening,  when  other  details  may  be  made  to 
commence  work  Wednesday  morning.  As  soon  as  a  man  has  had  his  work  accept-ed, 
i,  c,  has  received  a  rating  of  *'2.5,  "  he  will  be  excused  from  further  attendance,  and 
in  case  he  has  shown  a  commendable  amount  of  skill  and  intelligence  in  his  duties 
will  be  a  candidate  for  such  special  privileges  as  it  may  be  deemed  expedient  to 

five  him.    A  soldier  qualifying  twice  as  ''2.o"  will  be  excused  from  former  detail 
nring  the  winter  season. 

Recruits  on  their  first  detail  will  be  kept  under  instruction  indefinitelv  until  they 
have  done  each  task  at  least  twice  and  nave  received  a  rating  of  at  least  ''2.0.'' 
They  will  then  be  placed  on  the  same  footing  as  old  soldiers  for  further  details. 
The  officer  in  immediate  charge  will  be  present  in  the  loading  rooms  a  large  por- 
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tion  of  each  day,  frequently  isBpecting  the  work  of  the  seyeral  details.  He  will 
make  it  a  special  object  to  note  the  character  of  the  instruction  given  by  the  non- 
com  missioned  officers  who  should  know  their  duties  well,  and  who  should  be  held  to 
a  strict  account  for  any  defective  work  that  their  details  may  do.  He  will  rate  the 
men  as  they  complete  their  tasks  by  a  detailed  examination  of  their  finished  work 
and  a  more  or  less  detailed  course  of  questioning.  In  determining  a  man's  ''  mark'' 
regard  wiU  be  had  to  the  degree  of  intelligence  displayed  as  well  as  to  the  mechanical 
skill  with  which  the  work  has  been  done.  At  the  close  of  each  week  he  will  submit 
»  ''  proficiency"  report  of  the  detail  and  state  what  verbal  or  other  instruction  was 
given  during  the  week. 

INSTRUCTION  OF  BNLIBTED  MEN  IN  PHOTOGRAPHY. 

22.  Two  noncommissioned  officers  will  be  detailed  each  week  for  instruction  in 
photogranhy.  Practice  will  be  had  in  the  following  methods :  Negatives  by  dry  proc- 
ess; developers  and  intensifiers;  silver  printing,  and  finishing  and  mounting  of 
prints ;  map  printing  by  blue  process  and  on  bromide  paper. 

II.  The  following  assignment  of  instructors  is  made : 

Torpedoes:  Capt.  0.  B.  Sears.  Corps  of  Engineers. 

Military  engineering:  Capt.  R.  L.  Hoxie,  Corps  of  Engineers. 

Civil  engineering :  Capt.  William  M.  Black;  Corps  of  Engineers. 

Military  photography :  Second  Lieut.  Henry  Jervey,  Corps  of  Engineers,  battalion 
quartermaster. 

By  order  of  Lieut.  Col.  King : 

Robert  McGregor, 
Second  Lieutenant  of  Engineers,  Post  Adjutaitt. 


Appendix  B.— Instruction  of  Enlisted  Men  in  Mechanical  Trades. 

[Printod  Oiders,  No.  36.] 

United  States  Engineer  School, 
Post  of  Willets  Point,  New  York  Harbor,  March  i,  I89S. 

1.  Company  commanders  are  requested  to  recommend  to  this  office  4  company 
duty  privates  each,  for  instruction  in  mechanical  trades.  In  making  the  recom- 
mendations the  wisnes  of  the  men  will  be  consulted  as  far  as  is  practicable,  and  as 
far  as  they  accord  with  the  ideas  of  company  commanders  as  to  capacity  and  fitness. 

2.  The  instruction  of  these  men  will  be  under  the  direction  of  Additional  Second 
Lieut.  John  S.  Sewell,  Corps  of  Engineers,  who  will  examine  the  men  as  to  pre- 
liminary knowledge  and  the  wotk  for  which  they  are  qualified. 

3.  He  will  keep  himself  informed  as  to  their  progress  and  the  assistance  given 
them  by  the  mechanics  with  whom  they  are  employed,  examine  them,  and  give  such 
theoretical  instruction  as  they  may  need  from  time  to  time.  For  this  purpose  copies 
of  the  manuals  used  in  the  New  York  trade  schools  have  been  procured,  and  will 
be  adapted  as  far  as  practicable  to  the  needs  of  this  school. 

4.  As  fast  as  the  men  become  sufficiently  skillful  in  the  trades  upon  which  they 
may  be  employed  the  instnictor  will  report  the  fact,  when  they  will  be  replaced  by 
others  from  the  same  companies,  and  will  be  enrolled  in  order  of  merit  ae  mechanics, 
upon  the  list  from  which  the  mechanics  are  drawn  for  extra  and  special  duty. 

5.  The  men  under  instruction  as  above  will  report  for  duty,  as  directed  by  the  in- 
structor, during  fatigue  hours  each  day,  and  will  be  on  the  same  footing  as  regards 
exemption  from  other  duty  as  the  men  when  under  instruction  at  the  post  school. 

By  order  of  Lieut.  Col.  King: 

Robert  McGregor, 
Second  Lieutenant  of  Engineers,  Post  Adjutant. 


Appendix  C— Proobammb  op  Study  and  Instruction  for  Summer  Season. 

(Printed  Onlers  No.  74.] 

United  States  Engineer  School, 
Post  of  mileU  Point,  New  York  Harbor,  May  £,  1S9S. 
The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  eommeuce  May  9  and  end  November  14^  1892  (twenty-eight  weeks),  having  been 
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reoonmieuded  by  the  academic  staff  and  approved  by  the  Chief  of  Engineen,  will  be 
caiTied  into  effect : 

A  roster  of  the  student  officers  will  be  kept  by  the  post  adjutant,  who  will  make 
weekly  details  for  the  varioas  duties  so  that  they  shall  not  conffiot. 

I. — MILITARY  KNGINKEKIKG. 

^  1.  Instruction  by  the  company  officers  in  the  nomenclature^  dimensions;  and  con- 
struction of  modern  siege  batteries  and  saps. 

2.  A  fall  course  of  trestle  and  pontoon  bridge  drill. 

3.  Instruction  in  building  spar  bridges. 

4.  Instruction  in  military  mining. 

5.  Military  map-making.  Each  lieutenant  of  Engineers,  who  has  not  already  done 
so,  and  such  noncommissioned  officers  and  privates  as  may  be  selected  from  each. 
company  will  make  satisfactory  foot  reconnoissanoes  about  4  miles  long,  in  the 
vicinity  of  the  post,  the  maps  thereof  to  be  submitted  by  company  commanders  to 
post  headquartera  on  or  before  November  14,  1892. 

n.— TORPEDO  DRILLS. 

6.  After  receiving  such  preliminary  practice  as  may  be  necessary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the 
torpedo  class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the  purpose 
of  taking  charge  of  the  preparation  and  planting  of  a  grand  groai>  of  torpedoes,  an- 
der  the  (urection  of  the  instructor  in  torpedoes,  assisted  by  one  engineer  officer  of  the 
second  or  third  winter's  class. 

7.  The  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  Journal  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  that 
may  occur  to  him,  looking  to  the  avoidance  of  similar  difficulties  in  the  future. 

'  8.  The  officers  will  frequently  interchange  duties  so  that  each  one  shall  have  some 
experience  in  each  part  of  the  drill. 

9.  The  electric  light  will  be  set  up  and  operated. 

10.  The  grand  group  being  completed  and  the  search  light  in  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  the  mine  field  by  an  enemy's  vessel  under 
cover  of  night.  % 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  conveniently  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  in  automatic  and  judgment  firing 
drills  at  such  times  as  may  be  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  8  non- 
commissioned officers  and  about  12  privates. 

14.  The  hours  of  work  will  be  from  7  to  11:30  a.  m.^  and  from  1  to  4:30  p.  m.  In 
bad  weather,  when  no  work  is  done  and  the  men  are  m  barracks,  the  latter  will  at- 
tend the  same  company  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  det-ail, 
and  at  the  conclusion  of  the  work  each  officer  will  siibmit  a  report  of  the  work  done 
by  him,  mentioning  difficulties  encountered  and  any  suggestions  he  m^iy  desire  to 
make. 

16.  A  detailed  record  will  be  kept  of  what  each  man  does  with  the  view  of  tracing 
out  the  author  of  defective  work  and  determining  the  degree  of  proficiency  developeS 
by  individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  man  will  be  submitted  by  the  senior  officer  with  his  fiual  report. 

17.  Occasionally,  if  practicable,  loaded  mines  will  be  planted  and  fired  as  in  act- 
ual Hervice,  height  of  jet,  efft'ct  on  neighboring  mines  and  other  phenomena  being 
can' fully  observed  and  reconled. 

18.  At  such  tim(\s  as  wiU  not  interfere  with  the  drills  above  mentioned,  the  officers 
of  the  rlasH  will  make  practical  experiment-s  in  calibrating  commerciiJ  ammetem 
and  voltmetei*8,  testing  efficiency  of  dynamos  and  motors. 

III. — CIVIL  ENGINKKRINO. 

19.  A  topographical  survey  of  about  one-half  square  mile  of  ground  by  each  offi- 
cer of  the  fii-st  snniHicr's  clans.     Time  allotted,  5  weeks. 

20.  A  hydrographic  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
scciuui  suniuier'rt  clans.     Time  allotted,  4  wt^kH. 

21.  Practical  ))roblems  in  civil  engineering  by  the  second  sammer's  class.  Time 
allotted,  7  weeks. 
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22.  While  engaged  in  the  field  work  in  topographical  and  hydrographic  surveys 
tlie  officers  ^ill  be  assisted  by  details  of  enlisted  men  and  will  be  excused  from  all 
other  dutiea.  , 

IV.— -FIELD  ASTRONOMY. 

23.  All  the  lieutenants  of  engineers  who  have  not  already  completed  the  course 
and  been  excused  from  further  observations,  will  constitute  the  observers,  being 
called  upon  by  the  officer  in  charge  as  wanted. 

24.  The  following  system  will  govern  the  observations  at  the  observatory.  The 
course  covers  two  seasons — the  first  including  theory  and  use  of  astronomical  instru- 
ments, and  sextant,  transit,  and  telescope  work  with  the  instruments  in  the  east 
-wing  and  on  the  outer  pier;  and  the  second  including  sextant  work,  and  transit  and 
zenith  telescope  work,  and  with  chronograph  with  the  new  combined  instruments  in 
the  west  wing. 

25.  Officers  wishing  to  use  the  instruments*  for  special  observations  or  practice, 
must  apply  for  authority  to  do  so,  and  are  not  ])ermitted  to  handle  any  instruments 
unless  specifically  assigned  to  them  by  the  instructor. 

26.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported 
to  the  instructor  for  the  action  of  a  board  of  survey. 

27.  The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reasonable  proficiency  has  been  attained  by  prelimiary  practice. 

SEXTANT. 

After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  observers  will 
deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south  star, 
using  the  time  deduced  from  an  east  and  a  west  star — each  based  on  ten  altitudes 
taken  on  the  same  niglit.  These  observations  for  latitude  and  time  must  be  made 
at  IJie  observatory.  The  observer  may  get  'Hime''  from  an  assistant,  using  a  porta- 
ble chronometer  and  will  determine,  by  comparison,  the  error  of  standard  chronom- 
eter at  observatory. 

CHRONOGRAPH. 

Daily  determination,  by  time  signal  from  Washington,  D.  C,  of  error  and  rate  of 
aetronomical  clock,  by  the  officer  of  the  day. 

TRANSIT. 

A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on  two  nights, 
successive  if  possible,  determining  satisfactorily  the  error  of  siderial  clock.  The 
junior  class  will  employ  the  eye  and  ear  method;  the  senior  class  will  use  the  t:hro- 
nograph.    The  observer  will  not  receive  any  assistance. 

ZENITH  TELESCOPE.  ^ 

Observers  will  first  determine  the  level  correction  by  daylight,  using  a  distant 
terrestrial  object,  or  at  night  using  a  slow  circumpolar  "Star.  They  wul  then  find 
the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation.  Lastly, 
they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory  determina- 
tion. 

28  Suitable  blank  forma  will  be  provid«)d,both  for  observations  and  computations ; 
and  all  j^roblems  must  be  uubmitted,  complete  in  every  detail,  upon  these  forms. 
The  original  reconls,  after  inspection  by  the  commanding  officer,  will  be  returned  to 
the  officers  as  their  personal  propcjrty. 

29.  Hours  of  atteudance  at  the  observatory  will  be,  for  both  classes,  daily  except 
Saturday  and  Sunday,  from  8  to  10  a.  m.  from  2  to  4  p.  m.  and  from  8  to  10  p.  m. 
Evening  hours  will  be  extended  when  it  is  necessary  to  secure  complete  sets  of  obser- 
vations. 

V. — ^MILITARY  PHOTOGRAPHY. 

30.  The  officers'  laboratory  will  be  opened  daily  from  1 :30  p.  m.  to  4  p.  m. 

31.  The  building,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  bat- 
talion quartermaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who 
will  be  neld  responsible  for  the  Judicious  use  of  the  property. 
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32.  Officers  are  invited  to  avail  themselyes  of  the  advantages  of  the  laltoratory, 
making  Biich  arraiigeiuentA  with  the  officer  in  charge  as  shall  insure  no  confusion  iu 
his  official  dntics,  or  in  those  of  the  men  under  his  instruction. 

33.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  one 
noncommissioned  officer  from  each  company. 

34.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing 
the  nature  of  the  instruction  given,  the  results  attained  and  the  progress  made. 

By  order  of  Lieut.  Col.  King : 

Robert  McGregor, 
Second  Lieutenant  of  Mngineei^a,  Fo9i  Adjutant, 


Appendix  D.— Tests  of  Stone. 

REPORTS  OF  lieutenant  A.  M.   d'ARMIT,   CORPS  OP  ENGINEERS. 

1. 

Willets  Point,  N.  Y.,  Jartnary  16,  189S, 
Sir  :  In  compliance  with  your  request  I  have  the  honor  to  submit  the  following 
report  of  the  tests  of  two  specimens  of  sandstone  forwarded  by  Capt.  Fiebeger,  Corps 
of  Engineers,  for  the  purpose : 

The  specimens  were  cubes,  2  inches  on  the  edge,  and  very  accurately  out.  The  bed 
of  the  stone  was  not  marked,  however,  and  this  is  a  serious  oversight  in  preparing 
stones  for  testing.  By  mere  chance  I  managed  to  get  the  cubes  properly  placed  in 
the  machine,  and  they  were  broken,  as  they  should  be,  "  on  bed."  Sketches  of  the 
fractures  are  not  given,  as  the  stones  broke  into  small  fragments  with  a  loud  explo- 
sion when  the  breaking  stress  was  reached. 

In  structure  and  general  appearance  when  crushed  this  sandstone  compares  very 
favorably  with  the  best  specimens  that  I  have  tested.  For  definite  and  reliable  re- 
sults, however,  not  less  than  four  samples  from  a  given  quarry  should  be  tested,  and 
they  should  be  carefully  sawed  into  cubes,  as  the  blows  of  a  hammer  are  decidedly 
injurious  to  small  specimens. 

Very  respectfully,  your  obedient  servant, 

A.  M.  D'Armit, 
Second. Lieutenant  of  Engineers, 
Col.  W.  R.  Kino. 

Tahle  of  results. 


Number. 


Description. 


Strength. 


Pnrplish. 
do  .. 


Pounds. 
88,000 
30,000 


Pounda 

per 
fwinare 
inch. 


9,500 
7,500 


Specific 
gravity. 


2.55 
2.5G 


Weight 

percubio 

foot. 


Pounds. 
159.1 
169.1 


Moan  strengfh,  8,500  ponnds  per  square  iucli. 
Ratio  of  absorption,  .010. 


2. 


WiLLKTS  Point,  N.  Y.,  Afay  16, 189S. 
Colonel:  In  compliance  with  the  request  contained  in  the  inclosed  lett^^r,  I  have 
the  honor  to  submit  herewith  the  results  of  tests  made  iu  the  usual  manner.    The 
tabulated  results  explain  themselves,  and  seem  to  call  for  no  comment.    The  cmah- 
ing  surfaces  were  paAteboard. 

Very  respectfully,  your  obedient  servant, 

A.  M.  D'Armit, 
Second  Lieutenant  of  Engineen, 
Col.  W.  R.  Kino. 
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.... 

ter. 

Doscription. 

Kind. 

How 

cmsbe<l 

Strength 
of  speci- 
men. 

Strength 

p«r 

square 

inch. 

Sprriflc 
gi-avity. 

Rates 
of  ab- 
sorption. 

Pounds. 

Pounds. 

.A. 

Davis'    Qnarry,    first 

Gray,  slightly  green, 
rather  coarse. 

Bed... 

30,000 

7,500 

2.23 

0.058 

letlffe,  middle. 
Davi?  Qnarrv,  second 

B 

Lighter  and  consider- 
ably finer  texture. 

..do... 

45,000 

11,250 

2.40 

.053 

ledge,  middle. 

C 

Davis'   Quarry,  third 
ledge,  top. 

Whiter,    no   green. 

..do(t). 

21,000 

5,250 

2.20 

.05 

slightly    coarser 

^ 

than  B. 

I> 

Davis'    Qnarry,  third 

ledge,  middfe. 
Davis' Quarry,  bottom. 

Greenish,  a  Uttie  finer 
than  A. 

..do... 

88,500 

9,825 

2.35 

.046 

:b 

Coarse,  gray,  stratifi- 
cation irregular. 

Smooth,  even,    light, 
rather  fine  texture. 

..do(t). 

80,000 

7,500 

2.42 

.036 

y 

Wright's  Qnarry,  from 
bowlders  in  f5rant  of 

-do  ... 

19,000 

4,750 

2.30 

.047 

G 

...!•"§;• 

do 

..do... 

20,000 

5,000 
6,250 

2.31 

.048 

H 

Plymonth  Quarn*,  top 
of  hill,  down-stream 

Whitish.rathercoarse 

..do... 

25,000 

2.42 

.032 

firee  grains  of  quartz. 

I 

...!*. 

do 

..do... 

32,000 

8,000 

2.36 

.        .033 

J 

Elk  Qnarry,  quarrier  . . 

Slaty,  greasy,  fast, 
fine  texture,  very 
homogeneous. 

..do... 

54,000 

13,500 

2.44 

.032 

K 

S  n  p  e  r  1 0  r  freestone, 
Bowan  County,  Ky. 

Very  smooth  and  even 

..do... 

55,000 

13,750 

2.315 

.044 

Appendix  E.— Tests  of  Wire  Rope. 

REPORT  OF  lieutenant  A.  M.  d'aRMIT,  CORPS  OF  ENGINEERS. 

WiLLETS  Point,  February  10,  t$9B. 
Colonel:  Iu  compliance  with  your  iDstractions,  I  have  the  honor  to  Bubmit  here- 
with the  following  report  of  the  tests  of  wire  rope  made  by  me  to-day : 

The  rope  was  ofgalvanized  steel  wire  of  the  ordinary  form  of  cross-section  adopted 
for  the  mooring  rope  in  our  torpedo  system.  Three  samples,  3  feet  in  length  each, 
were  prepare(i^  although  but  two  were  tested.  These  broke  at  26,000  and  25,000 
poundsy.  respectively,  the  breaking  in  each  case  being  just  over  the  top  of  the  thim- 
ole,  where  the  outer  strand  parted.  I  am  inclined  to  think  the  breaking  was  due  to 
the  excess  of  stress  brought  on  these  strands  by  the  sharp  curvature  of  the  thimble. 
This  view  is  fhrther  supported  by  the  fact  that  between  marks  on  the  rope  14  inches 
apart  the  yielding  was  less  than  one-sixteenth  of  an  inch,  showing  that  the  rope  as 
a  whole  had  been  strained  to  nothing  like  its  elastic  limit.  The  holding  of  the  new 
form  of  shackle  was  particularly  satisfactory,  and  had  two  of  these  been  obtainable 
the  rope  would  doubtless  have  showed  a  very  high  breaking  strength. 
Very  respectfully,  your  obedient  sei-vant, 

A.  M.  D'Armit, 
Second  Lieutenant  of  Engineera, 
Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers. 

Memorandum.— The  same  piece  of  rope  was  afterwards,  February  19, 1892,  fitted 
with  another  of  the  now  shackles  and  stood  a  pull  of  33,000  pounds,  or  about  twice 
the  breaking  strength  of  the  ordinary  iron  mooring  rope  of  the  same  size. 

W.  R»  K* 
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RIVERS    AND    HARBORS,  ETC. 


APPENDIX  A 


IMPROVEMENT  OF  RIVERS  AND  HARBORS   IN  MAINE  AND  NEW  HAMP- 
SHIRE. 


REPORT  OF  LIEUTENANT-COLONEL  PETER  C.  RAINS,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
SO,  1892,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  St.  Croix  RiTer,  Maine. 

2.  Lubec  Channel,  Maine. 

3.  Mooseabec  Bar,  Maine. 

4.  Pleasant  River,  Maine. 

5.  Narrag^agns  River,  Maine. 

6.  Breakwater  from  Mount  De.sort    to 

Porcupine  Island,  Maine. 

7.  Bagadnce  River,  Maine. 

8.  Peuobecot  River,  Maine. 

9.  Belfast  Harbor,  Maine. 

10.  Camden  Harbor,  Maine. 

11.  Rockport  Harbor,  Maine. 

12.  Rockland  Harbor,  Maine. 

13.  Kennebec  River,  Maine. 

14.  Harraseeket  River,  Maine. 


15.  Portland  Harbor,  Maine. 

16.  Channel   in   Back    Cove,   Portland, 

Maine. 

17.  Saco  River,  Maine. 

18.  Kcnnebunk  River,  Maine. 

19.  York  Harbor,  Maine. 

20.  Portsmouth  Harbor,  New  Hampshire. 

21.  Bellamy  River,  New  Hampshire. 

22.  Cocheco  River,  New  Hampshire. 

23.  Harbor  of  refuge  at  Little  Harbor, 

New  Hampshire. 

24.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


25.  Penobscot  River,  Maine, 


26.  Kennoiiec  ^ver,  Maine,  from  Water- 
ville  to  steamboat  wharf  at  Au- 
gusta. 


United  States  Engineer  Office, 

Portland^  Me.,  July  i,  1892. 
General:  I  have  the  honor  to  forward  herewith  my  annual   report 
for  the  fiscal  year  1892,  on  harbor  and  river  works  in  my  charge. 
Very  respecfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut.  Col.^  Corps  of  Ungbwers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Unqineers,  U.  S.  A. 
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A  I. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  MAINE. 

The  river  and  harbor  act  of  August  11, 1888^  provided  for  an  exami- 
nation and  survey  of  the  St.  Croix  Kiver,  the  reports  on  which  were 
published  in  Annual  Keport  of  the  Chief  of  Engineers  for  1890  (page 
463.) 

When  the  survey  was  made  the  available  depth  over  the  shoals  at 
mean  low  water  was  from  6.5  to  9.5  feet,  and  at  the  upper  steamboat 
wharf  at  Calais  it  was  but  1.5  feet.    The  channel  was  also  narrow. 

The  improvement  proposed  was  a  channel  12  feet  deep  at  mean  low 
water,  and  generally  200  feet  wide  (but  narrowed  to  150  and  lOO  feet  in 
the  upper  part  of  the  harbor  to  avoid  ledge)  up  to  the  upper  steamboat 
wharf,  immediately  below  the  bridge,  which  marks  the  head  of  naviga- 
tion. Such  improvement  would  enable  steamboats  t-o  laud  at  the  upper 
wharf  at  all  stages  of  the  tide,  and  would  also  permit  the  larger  ves- 
sels engaged  in  the  lumber  trade  to  receive  their  fiill  cargoes  at  the 
wharves,  instead  of  dropping  down  the  river  nearly  4  miles  after  being 
partially  loaded,  and  cbmpleting  their  cargoes  from  material  rafted 
down  to  them.  The  object  was  to  be  accomplished  by  dredging  and 
by  the  construction  of  a  small  jetty  and  training  wall.  The  work  pro- 
posed extends  over  about  4  miles  of  the  river.  The  difference  between 
high  and  low  tides  is  about  20' feet.  The  estimated  cost  of  the  improve- 
ment was  $280,000. 

An  examination  of  the  river  was  made  in  1867  by  the  officer  in  charge 
of  the  district,  and  subsequently,  that  is,  between  1866  and  1874,  ap- 
propriations were  made  for  the  improvement  amounting  to  $35,000  in 
the  aggregate,  but  each  ai>propriation  provided  that  the  Dominion 
Government  of  Canada  should  exj>end  an  equal  amount  on  the  improve- 
ment. In  1873  the  Dominion  Government  of  Canada  appropriated 
$25,000  for  improving  the  river,  that  being  the  amount  that  had  been 
appropriated  up  to  that  time  by  the  United  States.  A  (Conference  was 
held  by  the  eugineer  of  the  district  with  an  agent  of  the  Dominion 
Government,  and  a  plan  of  improvement  was  agreed  upon.  The  ob- 
structions consisted  of  slabs,  sawdust,  and  other  mill  waste;  but  before 
allowing  the  expenditure  of  the  money  appropriated  by  the  Govern- 
ment of  Canada,  the  minister  of  public  works  required  that  some  guar- 
anty should  be  given  that  the  further  deposit  of  this  refuse  in  the 
river  should  be  discontinued.  As  there  did  not  seem  to  be  any  law  at 
the  time  in  existence  by  which  the  deposit  could  be  prevented,  the 
money  that  had  boon  appropriated  was  not  expended  on  that  improve- 
ment, but  in  1870  Cdiigress  authorized  the  appropriation  made  fpr  the 
St.  CroLx  to  be  expended  on  the  Lubec  Channel,  which  was  done. 

The  act  approved  September  19, 1890,  appropriated  $35,000  again  for 
the  improvement  of  the  St.  Croix,  ^'but  upon  condition  that  the  Gov- 
ernment of  the  Dominion  of  Candida  shall  expend  a  like  sum  in  the  im- 
provement of  said  river.''  On  account  of  the  proviso  contained  in  the 
act  no  expenditures  have  been  made,  and  no  work  has  been  done  under 
the  appropriation  of  September  19, 1890,  pending  action  by  the  Domin- 
ion Government. 

Money  statement, 

July  1,  1891,  balance  unexpended $35,000.00 

July  1,  1892,  balance  unexpended 35, 000. 00 

i  Amount  (estimated)  required  for  completion  of  cxiHting  project 245,000.00 

<  Submitted  in  compliance  with  requirements  of  soctions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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COMMERCIAX  STATISTICS. 

Eeceij)ta  and  shipmenta  during  calendar  year  ISOL 


Tons. 

Bricks 500 

Cement 1,000 

Coal 30,000 

Cotton ; 5,730 

Farm  pro*l  nee 10, 000 

Grain 10,000 

Flour 8,000 

Iron 1,000 


Tons. 

Lime 5, 000 

Lnmber 190,000 

Planter 15,000 

Plaster  rock 17,000 

Miscellaneous 100, 000 

Total 393,230 


Number  ofveaselt  arriving  and  departing  during  calendar  year  1891  (estimated). 

Vessels  of  about  150  tons  each,  coastwise  lumber  trade 657 

Vessels  in  the  plaster  trade 250* 

Bloops  and  lighters 400 

Steamers  and  foreign  cargoes 400 

Total 1,707 


A  2.    • 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

This  channel  lies  between  the  eastern  extremity  of  the  Stat^  of  Maine 
and  Campobello  Island,  Dominion  of  Canada.  It  has  a  lengfth  of  be- 
tween 2  and  3  miles,  connecting  the  waters  of  Quoddy  Boads,  below, 
with  those  of  Friar  Eoads,  above.  The  least  width  between  low- water 
contours  is  about  400  feet  and  between  high- water  contours  about  800 
feet.  The  mean  range  of  tides  is  about  17  feet.  It  affords  a  sheltered 
route,  and  the  most  direct  one,  for  vessels  to  and  from  Eastport  and  the 
St.  Croix  River,  besides  being  the  only  passage  not  in  waters  belonging 
to  the  province  of  New  Brunswick.  The  channel  is  also  important  in 
connection  with  Quoddy  Roads  as  a  harbor  of  refuge.  During  such 
Htorms  as  make  anchorage  in  the  latter  unsafe,  vessels  may  escai)e 
through  Lubec  Channel  into  sheltered  waters  above. 

The  following  appropriations  have  been  made: 

Act  of— 

March  3, 1879 $44,000 

June  14, 1880 20,000 

March  3.  1881 45,000 

August  2,  1882 20,000 

July  5,  1884 10,000 

Augusts,  1886 10,000 

August  11,  1888 20,000 

169,000 

Previous  to  1879  the  mean  low-water  depth  in  the  channel  did  not 
exceed  5  feet,  and  at  extreme  low  water  the  depth  did  not  exceed  2 
feet 

The  project  adopted  in  1879  provided  for  a  channel  200  feet  wide  and 
12  feet  deep  at  mean  low  tide,  which  would  be  equivalent  to  9  feet  at  low 
spring  tides.    The  estimated  cost  was  $48,000.     This  estimate  was 


Digitized  by 


Google 


496    EEPORT  OP  THE  CHIEF  OF  ENGll^EERS,  U.  8.  ARMY. 

based  on  prices  below  what  the  work  was  subsequently  done  for.  This 
project  was  revised  in  1880,  the  estimated  cost  being  increased  to 
|130,000.  The  project  was  again,  in  1884,  amended  so  as  to  provide  a 
channel  275  feet  wide  and  300  feet  wide  in  the  bends,  the  depth  of  12 
feet  being  retained,  and  the  estimated  cost  of  the  entire  project  being 
increased  to  $171,500. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  there  had  been 
expended  the  sum  of  $168,929.42,  completing  the  project. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
order  for  an  examination  of  Lubec  Channel,  the  report  on  which  was 
published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  tor  1891  (page 
016).  A  new  project  is  therein  submitted  for  a  channel  having  a  least 
width  of  500  feet  and  a  depth  of  12  feet  at  mean  low  water,  the  cost, 
in  addition  to  the  amount  already  expended,  being  estimated  at 
$231,000. 

!No  work  was  done  during  the  year  ending  June  30, 1892.  The  ex- 
l)enditures  during  the  past  year  were  $25,  and  the  total  expenditures 
since  1879  amount  to  $168,964.42. 

There  is  a  light-house  on  Campobello  Island,  at  the  narrows,  opposite  Lubec. 
Lubec  is  in  the  collection  district  of  Passamaqiioddy. 

Money  statement 

July  1,  1891,  balance  unexpended $70.58 

June  30,  1892,  amount  expended  during  fiscal  year 25.  GO 

July  1,  1892,  balance  unexpended 45.58 


COMMERCIAL  STATISTICS. 


The  commerce  of  Lubec  Channel  not  being  local  in  its  character,  it  is  impractica- 
ble to  obtain  statements  of  the  tonnage.  The  keeper  of  the  Lubec  Channel  Light- 
Station  has  estimated  that  not  less  than  1,200  sailing  vessels  passed  the  station  during 
1891,  besides  a  considerable  number  of  steamers. 


A3. 

IMPROVEMENT  OF  MOOSABEC  BAR,  MAINE, 

Moosabcc  Bar  is  in  the  eastern  part  of  Moosabec  Eeach,  near  Jones- 
port,  Me.  The  bar  was  the  only  obstruction  to  navigation  in  the  reach, 
which  was  used  by  hundreds  of  vessels.  At  mean  low  stages  the  depth 
was  less  than  6  feet,  and  at  extreme  low  tides  the  depth  was  less  than 
4  feet.  In  fogs,  which  are  prevalent  on  this  part  of  the  coast,  naviga- 
tion was  rendered  dangerous  by  the  tortuous  route  that  had  to  be  taken 
to  keep  clear  of  the  ledges. 

A  survey,  ordered  in  the  river  and  harbor  act  of  March  3, 1879,  wa« 
made  by  Col.  George  Thom,  and  a  project  of  improvement  suggested, 
the  estimated  cost  of  which  was  $28,000.  Tlie  project  contemplated 
tlie  excavation  of  a  straight  channel  running  nearly  east  and  west,  200 
feet  wide  and  14  feet  deep  at  mew  low  tide,  and  the  removal  of  a  sunken 
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ledge  near  Steai^boat  Buoy  to  15  feet.  In  1881^  after  an  appropriation 
had  been  made,  the  project  was  adopted,  but  the  estimated  cost  was 
incres^ed  to  $35,000.  Subsequently,  in  1882,  the  project  was  amended, 
as  it  was  found  that  the  quantity  of  dredging  had  to  be  increased,  so 
that  the  cost  as  revised  was  estimated  at  #40,000.  Work  on  that  proj- 
ect was  continued  until  1888,  when  it  was  amended  so  as  to  provide  for 
a  channel  300  feet  wide  and  14  feet  deep,  the  removal  of  certain  ledges 
near  the  westerly  end  of  the  dredged  channel  to  a  depth  of  16  feet,  and 
the  construction  of  a  small  breakwater  and  beacon  to  check  cross  cur- 
rents. The  estimated  cost  of  the  additional  work  was  $110,000,  and 
that  for  the  entire  improvement  as  enlarged  $150,000.  This  latter  proj- 
ect is  the  one  now  in  process  of  execution. 
The  following  appropriations  have  been  made: 

Act  of—  ' 

March  3, 1881 $10,000 

Augn8t2,  1882 10,000 

July  5, 1884 10,000 

Angn8t5,  1886 10,000 

August  U,  1888 15,000 

September  19, 1890 15,000 

70,000 

The  expenditures  to  June  30, 1891,  were  $53,888.29. 

At  the  latter  date  the  300-foot  channel  had  been  completed  to  the 
full  projected  width  and  depth,  the  construction  of  the  breakwater  had 
been  commenced,  and  a  small  quantity  of  ledge  had  been  remove<l. 

The  expenditures  during  the  past  year  amount  to  $6,530.48,  which 
was  applied  to  the  completion  of  the  small  breakwater  included  in  the 
project.  The  work  remaining  to  be  done  consists  of  the  removal  of 
ledges  obstructing  the  channel  at  its  west  end. 

The  improvement  is  in  the  collection  district  of  Machias,  Me.  The  nearest  light- 
house is  Moo^  Peak.    The  nearest  x>ort  of  entry  is  Machias,  Me. 

Money  statement 

Jnly  1,  1891,  balance  nnozpended $16,  111.  71 

June  30, 1892,  amount  expended  daring  fiscal  year „ 6, 530. 48 

Jnly  1, 1892,  balance  unexpended 9, 581. 23 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893    24, 581. 23 

f  Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    50, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  benefits  derived  from  the  improvement  are  not  local,  the  thoroughfare  being 
need  by  coastwise  vessels  both  as  a  harbor  of  refuge  and  as  a  sheltered  route  in  bad 
-weather.  It  is,  therefore,  impracticable  to  obtain  accurate  commercial  8t<itiHtic8. 
The  number  of  vessels  passing  through  the  reach  annually  has  been  estimated  to  be 
as  great  as  25,000. 

BNG  92 32 
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IMPROVEMENT  OF  PLEASANT  RIVER,  MAINE. 

Pleasant  River,  Maine,  is  a  small  stream  emptying  into  Pleasant  Bay, 
about  30  miles  to  the  eastward  of  Moant  Desert  Island  and  about  5  miles 
to  the  westward  of  the  western  entrance  of  Moosabec  Reach. 

Originally  the  channel  above  Addison  Point  was  obstructed  by  bowl- 
ders, while  below  navigation  was  rendered  dangerous  by  two  rocks  and 
a  shoal  or  ledge  of  gravel,  in  mid-river. 

The  act  of  September  i9, 1890,  appropriated  $3,500  for  completing 
the  improvement.  The  project  was  to  mark  the  rocks  by  a  beacon,  and 
the  shoal  by  a  spindle,  the  remainder  of  the  appropriation  to  be  ex- 
pended in  removing  bowlders  from  the  channel  above  Addison  Point, 
the  work  to  be  done  by  hired  labor  and  purchase  of  materials  in  open 
market. 

The  work  was  commenced  in  June,  1891,  and  completed  during  the 
following  August.  A  stone  beacon  was  built  on  "Channel  Rocks,"  and 
an  iron  spindle,  the  top  of  which  is  about  25^  feet  above  mean  low  water, 
was  established  on  the  shoal  known  as  "  Coffins  Rocks."  Seventy  large 
bowlders,  weighing  in  the  aggregate  about  65J  tons,  besides  about  100 
smaller  ones,  were  removed  from  the  river  above  Addison  Point. 

The  entire  appropriation  of  $3,500  was  expended  during  the  fiscal 
year  ending  June  30, 1892,  completing  the  improvement. 

Money  statement. 

July  1,  1891,  balance  unexpended $3, 500. 00 

June  30, 1892,  amount  expended  during  fiscal  year s 3,500.00 


As. 

IMPROVEMENT  OF  NARRAGUAGUS  RIVER,  MAINE. 

The  part  of  the  liver  comprised  in  the  project  now  in  process  of  exe- 
cution for  improvement  is  at  the  mouth  of  the  river  proper  and  at  the 
head  of  Narraguagus  Bay  below  the  village  of  Millbridge.  The  river 
is  navigable  for  small  vessels  as  far  up  as  Cherryfleld,  6  miles  above 
Millbridge. 

Before  the  improvement  was  commenced  the  depth  over  the  bar  at 
the  mouth  of  the  river  was  less  than  6  feet  at  mean  low  water  and  less 
than  4  feet  at  extreme  low  water. 

From  Millbridge  to  Cherryfleld,  the  head  of  navigation,  a  distance  of 
about  5  miles,  the  navigation  was  obstructed  by  bowlders,  ledges,  and 
bars. 

The  following  appropriations  have  been  made: 

For  improvement  above  MUlbridge: 

Act  of  Maroh  3,  1871 $12,000 

Act  of  June  10,  1872 10,000 

For  improvement  of  river  from  its  mouth  to  Millbridge : 

Act  of  August  6, 1886 10,000 

Act  of  August  11,  1888 10,000 

Act  of  September  19,1890 7,500 

49,500 

The  original  project  provided  only  for  the  betterment  of  navigation 
above  Millbridge  by  the  removal  of  obstructions,  such  as  mill  waste, 
sunken  bowlders,  and  projecting  ledges  and  the  construction  of  an  iron 
spindle  on  Half  Tide  Bock.    This  work  was  completed  in  1874,  the 
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amount  expended  being  $22,000  (the  first  two  appropriations).  The 
resulting  improvement  is  said  to  have  been  of  great  benefit  to  naviga- 
tion. ^ 

A  second  project  for  the  improvement  of  the  river  below  Millbridge 
was  submitted  in  1880,  but  no  appropriation  was  made  until  1886.  The 
project  for  the  improvement  of  this  part  of  the  river  has  for  its  object 
the  dredging  of  a  channel  not  less  than  200  feet  wide  from  deep  water 
in  Karraguagus  Bay  to  the  place  known  as  *^Deep  Hole/'  where  ves- 
sels anchor  in  bad  weather,  the  depth  to  be  11  feet  at  mean  low  water 
as  far  up  as  Long  Point,  and  from  thence  to  "Deep  Hole"  to  be  9  feet. 

The  mean  range  of  the  tides  is  11.2  feet. 

The  estimated  cost  of  this  improvement  was  $50,000. 

The  expenditures  under  the  last  project,  up  to  June  30, 1891,  amounted 
to  ♦22,341.67.  At  that  date  there  had  been  dredged  an  11-foot  chan- 
nel from  the  deep  water  in  the  bay  in  toward  the  new  steamboat  wharf, 
55  to  90  feet  wide,  with  a  space  in  front  of  the  wharf  300  feet  wide. 
From  the  new  steamboat  wharf  to  the  old  one  near  Long  Point  the 
channel  was  100  feet  wide,  with  a  turning  basin  in  front  of  the  old 
wharf  300  feet  wide.. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1892, 
amounted  to  $5,121.85,  chiefly  for  liabilities  incurred  during  the  pre- 
vious fiscal  year.  The  contract  for  dredging,  which  was  in  progress  at 
the  date  of  the  last  Annual  Report,  was  completed  July  11, 1891,  and 
no  work  has  been  done  since,  so  that  practically  no  work  has  been  in 
progress  during  the  year  just  ended.  The  operations  in  July,  1891,  re- 
sulted in  obtaining  a  channel  width  of  90  feet  from  the  new  steamboat 
wharf  to  the  deep  water  of  the  bay. 

The  improvement  is  in  the  collection  district  of  Machias.  The  nearest  port  of  en- 
try is  Machias.    The  nearest  light-house  is  Narraguagos  Light-house  on  Pond  Island. 

Money  stateinent 

July  1, 1891,  balance  unexpended $5, 158.43 

June  30, 1892,  amount  expended  during  fiscal  year 5, 121. 85 

July  1,  1892,  balance  unexpended 36.58 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 536. 58 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amonn  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

ReoeipU  and  ahipmenU. 
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Kumher  of  vettaeU  arriving  and  departing: 


Tear. 


Steamers. 


Sailing 
voeselJB. 


1890. 
1891. 


144 


250 
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The  total  tonnage  of  steamers  during  1891  is  stated  to  be  172,800;  average  draft  of 
water^  8  feet.  The  total  tonnage  of  sailing  vessels  during  1891  ifl  stated  to  oe  28,000; 
average  drafb  of  water^  9  feet. 


A  6. 

BREAKWATER  FROM  MOUNT  DESERT  TO  PORCUPINE  ISLAND,  MAINE. 

The  anchorage  in  front  of  the  town  of  Bar  Harbor,  Mount  Desert 
Island,  Maine,  as  well  as  the  wharves  at  which  steamers  make  their' 
landings,  is  exposed  to  the  seas  from  southerly  and  southeasterly  direc- 
tions. In  southerly  gales  the  anchorage  is  insecure  in  the  harbor 
proper,  and  the  landing  of  passengers  and  freight  at  the  wharves  is 
said  to  be  difficult  at  such  times.  The  number  of  people  that  visit 
Bar  Harbor  in  the  summer  is  large,  but  the  amount  of  freight  delivered 
and  shipped  is  comparatively  small.  The  anchorage  is  used  chiefly  by 
yachts.  There  are  neither  factories  nor  quarries  on  this  part  of  the 
island,  and  the  trade  is  chiefly  in  supplies  of  all  kinds  for  summer 
visitors. 

The  original  project  was  the  construction  of  a  riprap  breakwater 
from  the  westerly  corner  .of  Round  Porcupine  Island  to  Dry  Ledge, 
and  thence,  in  a  direct  line,  to  a  point  near  the  shore  of  Mount  Desert 
Island.  In  December,  1890,  the  project  was  amended  so  as  to  slightly 
change  the  direction  of  the  part  of  the  breakwater  west  of  Dry  Ledge, 
so  that  the  westerly  end  would  be  somewhat  farther  to  the  southward. 
Under  the  above  modification  the  proposed  line  for  the  main  part  of 
the  work  is,  from  Dry  Ledge  in  a  southwesterly  direction  to  within 
about  400  feet  of  Mount  Desert  Island  at  a  point  south  of  the  small 
cove  known  as  Cromwell  Harbor.  The  breakwater  is  to  be  built  to  the 
level  of  high  water,  that  part  from  Porcupine  Island  to  Dry  Ledge  to 
be  30  feet  wide  on  top,  with  inner  slope  of  1  on  1  and  an  outer  slope  of 
1  on  IJ;  that  part  between  Dry  Ledge  and  Mount  Desert  Island  to  be 
20  feet  wide  on  top,  with  both  inner  and  outer  slopes  of  1  on  1.  The 
total  projected  length  of  the  breakwater  is  about  2,800  feet. 

The  estimate  of  the  cost  of  the  work  is  $806,000. 

The  foUowing  appropriations  have  been  maide: 

By  act  of  August  11, 1888 1 $50,000 

By  act  of  September  19,  1890 50,000 

The  expenditures  to  June  30, 1891,  amounted  to  $19,144.53.  Up  to 
the  latter  date  operations  hsid  been  confined  to  that  part  of  the  work 
between  Porcupine  Island  and  Dry  Ledge,  and  17,520  tons  of  stone  had 
been  placed  in  position — rather  more  than  one-fourth  of  the  entire 
(|uantity  (66,000  tons)  estimated  for  that  portion  of  the  breakwater. 
The  work  had  not  reached  a  stage  to  be  of  much  benefit. 

The  expenditures  during  the  last  fiscal  year  were  $15,060.84,  making 
the  total  expenditures  under  the  project  $;34,205.37.  At  the  dat^of  the 
last  Annual  Eeport  work  was  in  progress  on  the  part  of  the^break  water 
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between  Porcupine  Island  and  Dry  Ledge,  under  contract  with  Thomas 
Khys  Smith.  About  the  middle  of  November,  1891,  after  delivering 
19,080  tons  of  stone,  Mr.  Smith  suspended  operations.  Subsequently, 
in  March,  1892,  the  contract  was  annulled  on  the  ground  that  it  had 
been  assigned.  At  the  close  of  the  fiscal  year  1892  the  entire  quantity 
of  stone  placed  in  the  work  amounted  to  30,473  tons,  all  of  which  had 
been  deposited  in  that  part  between  Porcupine  Island  and  Dry  Ledge. 
At  the  latter  date  the  condition  of  the  work  was  as  follows: 

About  385  linear  feet  of  breakwater  had  been  built  up  to  high-water 
level  and  to  the  width  of  20  feet  on  top,  with  slopes  of  46  degrees  on 
each  face;  about  80  feet  more  had  been  raised  to  high- water  level,  but 
not  to  the  full  width,  and  about  130  feet  more  was  about  7  feet  above 
low  water. 

During  June,  1892,  a  contract  was  made  with  George  M.  Keelon,  of 
iOreens  Landing,  Me.,  for  completing  that  part  of  the  breakwater 
between  Porcupine  Island  and  Dry  Ledge,  and  one  with  William  S. 
White,  of  Bockiand,  Me.,  for  work  on  that  part  between  Dry  Ledge 
and  Mount  Desert  Island,  operations  in  both  cases  to  be  commenced 
by  July  1, 1892. 

Bar  Harbor  is  in  the  collection  district  of  Frenchman  Bay.  The  nearest  port  of 
entry  is  Elkworth.    The  nearest  light-house  is  on  Egg  Rock,  3^  miles  distant. 

Money  statement, 

July  1, 1891,  balance  unexpended $80,855.47 

Jnne  30, 1892,  amount  expended  during  fiscal  year 15, 060. 84 

• 

July  1, 1892,  balance  unexpended 65, 794. 63 

July  1, 1892, outstanding  liabUitifts $50.00 

July  1, 1892,  amount  covered  by  ujicompleted  contracts 64, 585. 00 

64,635.00 

July  1, 1892,  balance  available 1,159.63 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 51, 159. 63 

I  Amount  Tcsti mated)  required  for  completion  of  existing  project 656,  tKX).  00^ 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1894  100, 000. 00 
Submitted  in  compliance  v^^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposaU  far  conetrtmiion  of  Itreakwater  from  Mount  Desert  to  Poroupine 
Island,  Maine,  May  14,  1R92. 


Kame  and  address  of  bidder. 

First. 

Second. 

No. 

Between  Porcupine 

Island  and  Dry 
Ledge,  11,000  tons. 

West  of  Dry 
Ledge,  60,000  tons. 

Price 
per  ton. 

Amount. 

Price 
per  ton. 

Amount. 

1 

Wnii^n,  S,  Whit*.  T?n«Vln"«'^  >f«                     

$1.35 

L234 

*L29 

$14,850.00 
13,586.00 
14,100.00 

$1.02 
L08i^ 
1.18 

$61,000.00 
61, 250. 00 

?, 

G  eorge  Mortimer  Ifeelon,  Greens  Landing,  Me 

3 

J'»hn"V-  Hami1t4>n,  Portland,  Me .*!'- 

66,500.00 

*  Conditional  on  acceptance  of  bid  for  part  west  of  Dry  Ledge. 

Contract  made  with  Will  jam  S.  White,  June  1,  1892,  for  second  part. 
Contract  made  with  George  Mortimer  Neelon,  June  8,  1892,  for  first  part. 
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AhBtract  of  cmiiraots  for  construction  of  hrealneat^  from  Mount  Desert  to  Porcupine 
Islandf  ^MainCj  in  force  during  the  fiscal  year  ending  June  SO,  1892. 


No. 

Name  and  address  of  oontnotor. 

Date  of 
contract. 

Satdeot  of  contract. 

Prioeper 
ton  for 
•tone. 

*1 
2 
8 

T.  Rhys.  Smith,  New  York,  N.  Y.. 
WilUam  S.  Wiite,  Eocklaad.  Me. .. 
George  Mortimer  Neelon,  Greeos 
Landing,  Me. 

Oct.  18,1890 
June   1,1892 
Juno   8,1892 

Placing  stone  in  breakwater 

Breakwater  west  of  Dry  Ledge. . . . 
Breakwater    between    Porcupine 

1.02 
1.2H 

*  Contract  annulled. 


COMMERCIAL  8TATSITICS. 

The  tonnage  for  Bar  Harbor  is  reported  to  be  practically  tbo  same  as  that  stated 
for  the  previous  year. 

Daring  the  suinmer  season  there  are  steamers  from  Boston  and  Bangor  that  make 
daily  trips.  The  Maine  Central  Railrpad  steamer  makes  three  trips  per  day  from  the 
Mount  Desert  Ferry,  connecting  with  throngh  trains.  There  has  been  a  line  direct 
from  Boston  to  Bar  Harbor  from  July  1  to  September  1.  There  are  a  number  of  small 
steamers  that  ply  between  Bar  Harbor  and  adjacent  places  of  resort.  After  the  sea- 
son closes  the  Bangor  boats  make  two  trips  per  week  until  the  Penobscot  River  is 
closed  by  ice.  The  railroad  boat  runs  all  the  year  round,  and  the  company  will  this 
season  put  on  a  new  steamer  from  Portland  to*  Machiasport,  touching  at  Bar  Harbor 
each  way. 

Nearly  all  the  freight  comes  to  Bar  Harbor  by  the  Maine  Central  Railroad  via  the 
Mount  Desert  Ferry. 

The  amount  of  tonnage  owned  in  sailing  craft  above  20  tons  is  small. 

In  past  years  there  have  been  numbers  of  small  craft  coasting  between  Bar  Harbor, 
Ellsworth,  and  Bangor,  with  lumber,  bricks,  etc.^  for  cott^es  for  nonresidents. 
There  has  not  been  so  much  carried  this  last  year  as  formerly. 


A  7. 

IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

When  the  project  for  improving  this  locality  was  adopted  the  chan- 
nel near  South  Penobscot  was  crooked  and  obstructed  by  ledges  of 
rock,  and  the  least  depth  at  low  tide  did  not  exceed  2  feet  The  portion 
of  the  channel  covered  by  the  project  for  improvement  is  in  the  south- 
em  part  of  Northern  Bay,  on  the  easterly  side  of  the  Penobscot  Bay. 

The  approved  project  is  to  obtain  by  dredging  and  rock  excavation, 
a  channel  100  feet  wide,  and  6  feet  deep  at  low  tide,  from  Bridges  Point 
to  Bowdens  Wharf,  South  Penobscot,  a  distance  of  about  4,000  feet, 
the  cost  being  estimated  at  $45,000. 

It  was  also  intended  to  remove  a  small  quantity  of  rock  obstructing 
the  southern  channel  at  Johnson  Narrows,  at  an  estimated  cost  of 
$1,875. 

The  mean  range  of  tides  is  about  9.5  feet. 

The  following  appropriations  have  been  made: 

Bv  act  of  Angnst  11,  1888 $3,000 

By  act  of  September  19,  1890 4,000 

7,000 
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The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
amounted  to  $100,  which  were  for  preparation  of  plans,  etc.  No  work 
had  been  done. 

The  first  appropriation,  $3,000,  was  too  small  to  be  judiciously  ex- 
pended. Enough  rock  excavation  to  be  of  any  practical  benefit  could 
not  be  accomplished  with  that  amount,  and  the  situation  was  such  that 
without  the  removal  of  rock  there  was  no  good  to  be  accomplished  by 
dredging.  It  was,  therefore,  considered  advisable  to  await  additional 
apxnropriations. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1892,  and  no  work  was  done. 

The  improvement  is  in  the  collection  district  of  Castine.  The  nearest  port  of 
entry  is  Castine,  at  the  mouth  of  the  river.    The  nearest  light-house  is  at  Dice  Head. 

Money  statement. 

June  1, 1891,  balance  unexpended $6, 900. 00 

July  1, 1892,  balance  unexpended 6,900.00 

Amount  appropriated  by  act  approved  July  13,  18D2 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 11, 900. 00 

{Amount  (estimated)  required  for  completion  of  existiufi^  project. : 34, 875. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    25, 000. 00 
Submitted  in  compliance  with  requixements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMRRCIiUL  STATISTICS.* 

ReeHpU  and  shipments  during  the  calendar  year  1891» 


Tons. 

Bricks 6,000 

Coal 2,200 

Cotton 150 

Farm  produce 150 

Fish,  oysters,  etc 150 

Grain 8,000 

General  merchandise 15, 300 


Tons. 

Hay 100 

Ice 150 

Lumber 2,800 

Lime,  cement,  etc 300 

Wood 6,000 

Total * 41,300 


Kumber  of  vessels  arriving  and  departing  during  calendar  year  1891, 

Vessels  of  200  tons  to  400  tons  each 200 

Vessels  of  5  tons  to  100  tons  each 600 

Steamers  ofl,000  tons  to  1,500  tons  each - 400 

Steamers  of  60  tons  to  200  tons  each 800 

Barges  and  flatboats 75 

Total 2,076 


Digitized  by 


Google 


504         REPORT   OF   THE   CHIEF   OF  ENQINEERS,  U.  S.  ARMY. 

A  8. 
IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

A  survey  of  the  Penobscot  Kiver  was  made  in  1867  under  the  pro- 
visions of  the  act  of  Congress  approved  June  23, 1866.  The  navigation 
at  that  time  was  obstructed  by  rocks,  ledges,  and  miU  waste,  giving  at 
mean  low  tide  only  about  8  feet  of  water  and  a  narrow^  tortuous,  and  un- 
certain channel.  At  Bangor  the  depth  was  only  about  6  feet  at  lowest 
stages,  while  numerous  rocks  and  ledges  made  navigation  dangerous. 
Col.  Thom,  under  whose  direction  the  survey  was  made,  submitted  an 
estimate  for  two  projects  of  improvement,  one  giving  a  channel  150  feet 
wide,  and  12  feet  deep  at  low  tide,  up  as  lar  as  Bangor,  at  &n  estimated 
cost  of  $125,000,  and  another  with  a  depth  of  18  feet  at  low  tide,  at  an 
estimated  cost  of  $665,000. 

The  improvement  of  navigation  was  not  undertaken,  however,  until 
1870,  when  the  first  appropriation  was  made  under  the  river  and  harbor 
act  of  that  year.  Work  on  the  12-foot  project  was  then  systematically 
undertaken  and  was  continued  until  1880,  under  the  several  appropria- 
tions made  by  Congress.  The  original  project  was  amended  several 
times  during  this  period.  This  was  rendered  necessary  by  the  discovery 
of  shoals  where  before  they  were  not  known  to  exist,  and  by  work 
being  ordered  by  Congress  which  was  not  included  in  the  original  esti- 
mates. The  project  was  finally  completed  in  1880.  The  expenditures 
up  to  that  time  amounted  to  $198,000,  and  had  resulted  in  straightening, 
deepening,  and  widening  the  channel  through  the  several  shoals  and  bars 
at  Bangor  and  for  a  distance  of  about  3^  miles  downstream,  giving  it  a 
width  of  200  feet  and  a  depth  of  not  less  than  11  feet  at  low  water  in 
the  lowest  stages,  or  14  feet  at  mean  low  stages;  also  in  breaking  up 
and  removing  all  the  sunken  ledges  and  bowlders  in  the  harbor  of  Ban- 
gor, outside  the  main  channel,  down  to  the  level  of  the  general  bed  of 
the  river,  including  Independence  Kock,  Gullivers  Eock,  ledge  near 
the  steamboat  wharf,  and  those  near  Doles  Wharf,  Greens  Pier  Ledge, 
and  a  ledge  outside  of  it,  the  ledges  and  bowlders  in  front  of  the  wharves 
at  High  Head,  and  also  the  removal  of  the  shoal  at  Bucksport  known 
as  the  middle  ground,  on  which  there  had  formerly  been  only  4  feet 
of  water  at  mean  low  tide. 

Ko  further  work  was  done  in  the  Penobscot  Kiver  until  1883,  when  a 
new  survey  was  made  by  Col.  Blunt,  under  the  provisions  of  the  river 
and  harbor  act  of  1882..  Col.  Blunt  reported  that  the  improvements 
made  were  satisfactory  as  far  as  they  went,  but  the  increasing  com- 
merce of  Bangor  demanded  additional  facilities.  He  submitted  a 
project  for  widening  the  channel  at  Bangor  100  feet,  making  it  300  feet 
wide,  and  for  widening,  straightening,  and  deepening  the  river  near 
Crosbys  Farrows,  at  an  estimated  cost  <^  $75,000.  A  project  for  this 
improvement  was  adopted  in  1884,  and  work  on  it  begun.  While  it 
was  in  progress  the  river  and  harbor  act  of  1886  called  for  another  sur- 
vey of  the  Penobscot  River  from  Bangor  to  Bucksport  Narrows.  This 
survey  was  made  in  1887,  under  the  direction  of  Lieut.  Col.  Jared  A. 
Smith,  who  submitted  a  project,  January  11, 1888,  for  improving  the 
river  n-om  Winterport  to  Bucksport  at  an  estimated  cost  of  $365,000. 
The  project  contemplated  the  securing  of  22  feet  at  mean  low  tide 
bt^tween  Bucksport  and  Winterport,  by  means  of  contraction  works 
assisted  by  dredging.  The  estimated  cost  of  the  two  projects  combined 
was  thus  nuKle  $440,000,  of  which  $85,000  had  already,  in  1888,  been 
appropriated.    The  act  of  September  19, 1890,  appropriated  $25y000| 
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and  provided  for  drfedging  near  Sterns  MilL  This  was  no  part  of  any 
of  the  projects  submitted,  but  was  ordered  by  Congress. 

In  the  river  and  harbor  act  of  September  19, 1890,  Congress  directed 
still  another  survey  to  be  made  of  the  Penobscot  Eiver,  Maine.  This  was 
done  by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  and  a  report 
was  submitted  which  was  published  as  House  Ex.  Doc.  No.  37,  Fifty- 
second  Congresrf,  first  session.  The  works  of  improvement  suggested 
in  this  report  are  to  still  further  widen  the  channel  at  Bangor  on  the 
Brewer  side  60  feet,  making  it  360  feet  wide,  keeping  the  same  depth  as 
befdrej  to  deepen  the  river  between  Wint^rport  and  Bucksport,  by  the 
.construction  of  jetties,  to  22  feet  at  mean  low  tide,  and  near  Crosbys 
Karrows  to  12  feet  by  the  same  means.  The  estimated  cost  of  this  last 
project  is  $202,000. 

The  following  appropriations  have  been  made  for  the  Penobscot 
Biver: 

March  2, 1829  (for  survey) : $300 

July  11. 1870  (at  Bangor  and  below) 15,000 

March  3, 1871  (at  Bangor  and  below) 50,000 

June  10, 1872 40,000 

March  3,  1873 20,000 

June  23, -1874 20,000 

March  3,  1875  ($10,000  to  be  expended  at  or  near  Bucksport  Narrows)  * 25, 000 

August  14,  1876  ($4,000  to  be  expended  at  or  near  Bucksport  Narrows) 10, 000 

June  18,  1878  ($2,500,  or  so  much  thereof  as  necessary,  to  be  expended  at  or 

near  Bucksport  Narrows)  --t 12,000 

March3,  1879  ..' 6,000 

July  5, 1884  (for  Bangor  Harbor  and  Penobscot  River) 20, 000 

August  5,  1886  (for  widening  channel  at  Bangor  and  removing  obstructions 

near  Crosbys  Narrows) 15, 000 

August  11  1888  ($20,000  to  be  expended  between  Bangor  and  CroslSys  Nar- 

rowB,  and  $30,000  between  Bucksport  and  Winterport) 50, 000 

September  19,  1890  (for  continuing  improvement  and  for  dredging   near 

Stem's  MiU) "25,000 

308,300 

The  expenditures  under  the  various  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1891,  amounted  to  ♦278,746.02.  The  results 
accomplished  were  the  widening  and  deex)ening  of  the  channel  at  Ban- 
gor from  a  depth  of  6  feet  at  extreme  low  tide  to  12  feet;  the  removal 
of  rocks,  ledges,  and  other  obstructions;  the  removal  of  the  shoal  near 
Bucksport,  and  a  general  increase  in  depth  and  width  of  channels  from 
the  mouth  up  to  Bangor. 

The  expenditures  during  the  last  fiscal  year  were  $5,586.85,  making 
the  total  expenditures  for  the  work  $284,332.87. 

At  the  date  of  the  last  annual  report  a  contract  was  in  progress  for 
dredging  the  shoal  above  Crosbys  Narrows.  The  work  was  completed 
November  2, 1891.  The  entire  quantity  of  material  dredged  was  60,004 
cubic  yards,  of  which  50,430  cubic  yards  had  been  dredged  previous  to 
the  last  year. 

The  act  of  September  19, 1890,  appropriated  $25,000  for  continuing 
the  improvement,  and  for  dredging  near  Sterns  Mill,  which  is  between 
Bangor  and  Crosbys  Narrows.  Under  this  appropriation  it  was  pro- 
pqf^ed  first  to  remove,  by  dredging,  the  shoal  at  Sterns  Mill,  and  to  apply 
any  remaining  balance  of  the  funds  to  the  removal  of  a  similar  shoal 
about  one-half  a  mile  below.  The  work  was  advertised  August  31, 1891, 
and  the  bids  opened  September  25, 1891.  The  lowest  bidder  was  An- 
drew K.  Stone,  of  Boston,  Mass.,  at  26J  cents  per  cubic  yard,  scow 
measurement,  and  a  contract  was  made  with  him  November  14, 1891, 
the  work  to  be  completed  on  or  before  November  30^  1892.    Dredging 
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under  this  contract  was  commenced  at  Sterns  MiU  on  May  18, 1892, 
and  at  the  close  of  the  fiscal  year,  June  30, 1892,  about  12,000  cubic 
yards  of  material  had  been  excavated. 

Bangor^  at  the  head  of  navigation;  is  a  port  of  entry. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $29,553.96 

June  SO,  18SK2,  amount  expended  during  fiscal  year 5, 586. 85 

July  1,  1892,  balance  unexpended 23,967.13 

July  1, 1892,  outstanding  liabilities $415.00 

July  1,  1892,  amount  covered  by  uncompleted  contracts 22, 500. 00 

22,915.00 

Julyl,  1892,  balance-available 1,052.13 

Amount  appropriated  by  act  approved  July  13, 1892 : 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 41, 052. 13 

{Amount  (estimated)  required  for  completion  of  existing  project 290, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endine  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propoaaU  far  dredging  in  Penobscot  River,  Maine,  Se^temher  $6, 1891. 


Ko. 


Kame  and  address  of  bidder. 


Priospv 

cabio 

yard, 
meamred 
i&aoow. 


Moore  St  "Wright,  Portland,  Me 

Thomas  Symonds,  Leominster,  Mosa 

Andrew  K.  Stone, Boston,  Mass 

Robert  Hamilton,  Chebeagae,  Me 

A.  B.  Martin,  Boston,  Mass 

National  Dredging  Co.,  Wilmington,  Del 


$0.45 
.48 


.60 
.48 


Contract  made  with  Andrew  K.  Stone,  November  14, 1891. 


Abeiract  of  contracts  for  dredging  in  Penobscot  River,  Maine,  in  force  during  t\$  JUeal 

year  ending  June  SO,  189i, 


No. 

Name  and  address  of  contractor. 

Date  of  con- 
tract 

Snt^ectof  oontaraot 

« 

Pried  per 
cnbie 
yaid^ 
meaanred 

inaeow. 

1* 

a 

Thomas   Symonds,  Leominster, 

Mass. 
Andrew  K.  Stone,  Boston,  Mass. . . . 

Apr.  22, 1889  i  Dredging  shoal    above    Crosbja 

Narrows. 
Nov.  14, 1891    Dredging  shoal  near  Stems  Mill... 

$0117 

*  Contract  completed. 
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COMMERCIAL  STATISTICS. 


Beceiptfl  and  ahipments'. 


1890. 


1891. 


AeheA 

Bricks 

Coal 

Farm  produce 

Fish  and  oysters 

Grain  aud  flour 

General  merchaiidiso  . 

Hay,  wood,  etc 

Iron,  castings,  etc 

Ice 

Xdme  and  cement 

Lumber 

JdiBcellaneons 

oa 

Plaster 

Stone  and  slate 

Salt 


Total. 


Tofut. 


17,000 
147,260 


32,872 


27,290 

5,460 

485,000 

3,394 

414,099 

235,542 

8,010 


32,093 
2,039 


1,354,550 


Tom. 

500 

8,675 

.  104, 113 

2,025 

107 

11,865 

51,833 

72,220 

505 

270,000 

568 

820.000 

53,728 

2,500 

1,400 

30,600 

1.841 


931,780 


Number  of  vessels  arriving  in  calendar  year  1891. 


Tonnage. 


Steamers  drawing  10  feet  or  more 

Steamers  drawing  lees  than  10  feet 

Sailing  vessels  drawing  10  feet  or  more  . 
Sailing  vessels  drawing  less  than  10  feet 
Barges  aud  Aatboata 


IMPROVEMENT  OP  BELFAST  HARBOR,  MAINE. 

Before  the  improvement  was  begun  the  harbor  was  not  deep  enoagh  to 
accommodate  the  steamers  and  other  vessels  that  visited  the  port. 
Kear  Lanes  Wharf  there  was  a  shoal  on  which  the  depth  was  only 
abont  4  feet  at  mean  low  tide,  but  it  deepened  toward  the  mouth  of  the 
harbor.  , 

A  survey  was  made  of  the  harbor  in  1875  and  a  report  submitted. 
As  a  result  of  the  survey  it  was  ascertained  that  to  so  improve  the 
harbor  as  to  afford  a  safe  anchorage  for  shipping  in  all  storms,  and 
have  a  suitable  depth  for  the  several  steamers  and  other  vessels  that 
touch  and  lie  there  in  all  stages  of  the  tide,  would  require  the  removal 
of  certain  shoals  and  the  construction  of  a  breakwater  or  breakwaters 
at  the  entrance  to  the  harbor.  The  estimated  cost  was  $347,000.  The 
dredging  alone  was  estimated  to  cost  $35,000.  The  latter  was  in  1876 
the  project  adopted.  The  construction  of  the  breakwaters  was  aban- 
doned. 

The  project  contemplated  dredging  the  lower  part  of  the  shoal  water 
to  12  feet  at  low  tide  between  the  channel  and  the  wharf  line  as  far  up 
as  the  wharf  of  the  Boston  and  Bangor  line  of  steamers,  and  from  thence 
between  the  channel  and  the  wharf  line  up  to  near  Lanes  Wharf  to  10 
feet  at  low  tide.  That  project  was  completed  in  1879,  at  a  cost  of 
$22,000. 

A  new  survey  or  examination  of  the  harbor  was  ordered  in  the  river 
and  harbor  act  of  August  11, 1888.    This  was  made,  and  a  new  project 
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adoptJed  iu  1890,  The  new  project  proposes  to  dredge  a  channel  from 
the  deep  water  at  the  entrance  to  the  upper  harbor  220  feet  wide  and 
16  feet  deep  at  mean  low  tide;  to  dredge  an  area  8  feet  deep  on  the 
north  side  of  the  harbor,  so  that  vessels  of  that  drail  can  reach  the 
wharf  in  front  of  Pierce's  ice  house  and  mills  at  low  -tide;  to  dredge 
an  area  on  the  south  side  of  the  channel  to  a  depth  *of  13  feet  at  mean 
low  l^ide,  to  accommodate  vessels  touching  at  the  Boston  and  Bangor 
Steamboat  Company's  wharf.  The  estimated  cost  of  the  new  project  is 
♦52,000. 
The  foUowing  appropriations  have  been  made: 

Act  of— 

August  14, 1876 15,000 

June  18, 1878 12,000 

March  3, 1879 5,000 

June  14, 1880 , 3,000 

September  19, 1890 10,000 

35,000 

The  total  expenditure^on  Belfast  Harbor  up  to  June  30, 1891,  were 
$23,588.95.  At  the  latter  date  a  contract  was  in  progress  for  dredging 
the,  area  on  the  easterly  side  of  the  channel  to  the  8-foot  depth  proposed, 
which  was  the  first  work  undertaken  under  the  new  project.  At  the 
close  of  the  year  11,007  cubic  yards  of  material  had  been  dredged. 

The  expenditures  during  the  last  fiscal  year  were  $11,411.05,  which 
exhausted  the  funds.  The  contract  for  dredging  the  8-foot  area,  which 
was  in  progress  at  the  date  of  the  last  Annual  Report,  was  completed 
October  1, 1891,  the  total  amount  dredged  being  69,110  cubic  yards, 
scow  measurement.  This  completed  the  8-foot  dredging  contemplated 
by  the  project,  and  leaves  the  13-foot  and  15-foot  dredging  yet  to  be 
done. 

Belfast  IB  in  the  collection  district  of  Belfast.  The  nearest  light-liouae  is  Dice 
Head,  near  Castine. 

Money  statement 

July  1, 1891,  balance  nnezpended $11,411.06 

Jane  SfO,  1892,  amount  expended  daring  fiscal  year 11, 411. 05 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000, 00 

{Amount  (estimated)  required  for  completion  of  existing  project 32, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endine  J  nne  30, 1894    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments  during  calendar  year  1891. 


Tons. 

Coal , 10,710 

Farm  produce 910 

Fertilizers 1,500 

Grain 5,029 

Hay 7,127 

General  merchandise 20, 112 

Lumber 3,400 


Ice 13,000 

Lime 1,325 

Stone 7,000 

Wood 960 


Total 71,( 


These  statistics  were  furnished  by  the  collector  of  costoma  and  H.  £.  Peirce,  of 
Belfkat,  Me. 
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A  10. 

IMPROVEMENT  OP  HARBOR  AT  CAMDEN,  MAINE. 

A  survey  was  made  of  Camden  Harbor  in  1872,  with  a  view  to  the 
improvement  of  its  navigation,  which  prior  to  that  time  had  been 
obsimcted  by  the  shoalness  of  the  watei?  over  nearly  all  its  area,  there 
being  less  than  12  inches  depth  over  the  most  of  it. 

The  flAt  project  was  for  regulating  the  entrance,  by  dredging,  between 
the  two  principal  steaniboat  wharves,  which  were  located  on  opposite 
sides  of  the  entrance;  dredging  a  channel  about  1,500  feet  long,  100 
feet  wide  and  7  feet  deep  at  mean  low  tide,  from  the  entrance  up  to 
the  head  of  the  wharves  on  the  easterly  side  of  the  harbor;  and  a 
channel  1,400  feet  long,  of  the  same  width  and  depth,  extending  up  to 
the  head  of  the  wharves  on  the  westerly  side  of  the  harbor.  The  total 
excavation  required  was  about  90,000  cubic  yards,  and  the  estimated 
cost  $33,000.  The  total  amount  actually  expended  on  the  project  was 
$20,000,  and  with  the  expenditure  of  this  amount  the  project  was  com- 
pleted in  1876. 

In  the  harbor  and  river  act  of  1886,  a  new  survey  of  Camden  Har- 
bor was  ordered.  This  was  made  in  1887,  and  a  project  submitted,  for 
further  improvement  of  the  harbor.  The  dredged  channels  which 
had  been  made  under  prior  appropriations,  though  they  had  not  filled 
up  to  any  appreciable  extent,  were  not  deep  and  wide  enough  to  ac- 
commodate the  increasing  commerce.  The  new  project  comtemplates: 
(1)  The  dredging  of  an  area  at  the  entrance  to  the  harbor  and  near  the 
Boston  Steamboat  Wharf,  to  a  depth  of  12  feet  at  mean  low  tide;  (2) 
the  dredging  of  an  area  at  the  entrance  so  as  to  afford  more  easy  access 
to  the  harbor,  to  a  depth  of  10  feet  at  mean  low  tide;  (3)  the  dredg- 
ing of  a  channel  along  the  wharf  line  on  the  west  side  or  the  harbor 
as  far  up  as  Aldens  Wharf  to  a  depth  of  10  feet,  and  from  thence  up 
to  the  Anchor  Factory  and  to  Derow's  shipyard  to  a  depth  of  6  feet 
at  mean  low  water;  Ut)  the  dredging  of  a  channel  on  the  east  side 
nearly  up  to  Gilkeys  Wharf  to  a  depth  of  10  feet,  Bud  from  thence  up 
to  Dailey's  shipyard  to  a  depth  of  5  feet  at  mean  low  tide.  ThCvse 
channels  to  be  about  50  feet  wide  at  the  upper  end,  where  the  depth  is 
to  be  6  feet,  and  about  100  feet  wide  where  the  depth  is  to  be  10  feet. 

The  removal  of  the  middle  ground,  that  is,  the  space  between  the  two 
channels,  though  desirable,  was  not  regarded  as  an  essential  part  of 
the  project  and  was  not  to  be  undertaken  until  the  other  parts  had  been 
completed.  Subsequently  its  removal  was  included  in  the  project. 
The  estimated  cost  of  the  entire  work  was  $60,000. 

The  following  appropriations  have  been  made: 

Act  of— 

March  3,  1873 $10,000 

June  23, 1874 10,000 

AuguBt  11, 1888 5,000 

September  19, 1890 6,000 

GThe  expenditure  of  the  first  two  appropriations  resulted  in  giving  a 
good  entrance  to  the  harbor,  and  two  channels,  one  on  each  side  along 
tiie  lines  of  wharves,  not  less  than  6  feet  deep  at  mean  low  tide. 

The  total  expenditures  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1891,  inclusive  of  both  projects,  amounted  to  $25,031.17.  As  a  re- 
sult, the  western  channel  had  been  dredged  to  a  depth  of  10  feet  at 
mean  low  tide  throughout  its  entire  length,  including  the  approach. 
The  width  for  a  disNiiice  of  about  1,150  feet  from  the  lower  end  was  75 
feet,  and  from  thence  to  the  up])er  harbor  it  was  50  feet. 
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The  expenditures  during  the  last  fiscal  year  were  $5,968.83,  exhaust- 
ing the  funds.  The  operations  consisted  in  widening  the  western  chan- 
nel. The  work  was  done  by  contract,  which  was  completed  September 
3, 1891,  the  quantity  dredged  being  30,664  cubic  yards,  scow  measure- 
ment. By  this  dredging  the  approach  to  the  western  channel  was 
widened  to  a  width  of  125  feet  and  the  channel  itself  to  a  width  of  100 
feet  throughout  its  entire  length. 

Camden  is  the  collection  district  of  Belfast.  The  nearest  light-house  is  on  Kegro 
Island,  at  entrance  to  harbor. 

Money  stateinenU 

Jnly  1, 1891,  balance  unexpended $5,968.83 

June  30,  1892,  amount  •xpendcd  during  fiscal  year 5, 988. 83 

Amount  appropriated  by  act  approved  July  13,  1892 12, 000. 00 

I  Amount  (estimated)  required  for  completion  of  existing  project 37,000. 00 

Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  J  une  30, 1894  37, 000. 00 
Submitted  in  compliant^e  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

BeceipU  and  Bhijym^nts  during  calendar  year  1891 


Tons. 

Bricks 2,000 

Coal 9,000 

Cotton 80 

Farm  produce 1, 900 

Grain 6,000 


Tons. 

Lime 7,500 

Fish  and  oysters 40 

Miscellaneous 1, 075 

Stone 1,000 

Wood 600 


Hay 200  I  Wool 180 

Iron 7,000  I  

Lumber 9,000  |  Total 45,575 


Nnmhar  of  vessels  arriving  and  departing  during  calendar  year  1891  (estimated). 

Sail ing  vessels * ! 324 

Steamers : 1,180 

Total 1,684 


A  IX. 

IMPROVEMENT  OF  HARBOR  AT  ROCKPORT,  MAINE. 

Rockport  Harbor  is  a  small  harbor,  though  of  considerable  connncr- 
cirtl  importance,  on  the  west  side  of  Penobscot  Bay. 

Before  the  improvement  wa«  commenced  the  available  depth  along 
the  wharves  in  the  upper  part  of  the  harbor  was  but  4  feet  at  mean  low 
tide. 

The  pn>ject,  adopted  in  1888,  provided  for  dredging  the  shoal  area  in 
the  upper  harbor  to  a  depth  of  12  feet  at  mean  low  tide,  and  for  remov- 
ing a  small  ledge  at  the  eastern  side  of  the  area  pro])osed  to  be  dredged, 
to  tlio  same  depth.    The  estimated  cost  of  the  work  was  ♦14,000. 

The  mean  rauge  of  tides  is  9.  8  feet. 
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The  following  appropriations  have  been  made: 

By  act  of  August  11, 1888 $10,000 

By  act  of  September  19, 1890 6,000 

The  expenditures  up  to  the  olose  of  the  fiscal  year  ending  June  30, 
1891,  amounted  to  $10,088.81.  At  the  latter  date  more  than  two-thirds 
of  the  area  included  in  the  project  had  been  dredged  to  the  fall  depth 
of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  past  fiscal  year  were  $4,911.19,  exhaust- 
ing the  funds.  Work  was  commenced  under  contract  on  August  4, 
1891,  and  completed  August  18, 1891,  by  which  15,000  cubic  yards  of 
material,  scow  measurement,  were  dredged,  and  60  cubic  yards  of  ledge 
removed.    This  completed  the  project. 

Rookport  is  in  the  coUection  district  of  Belfast.  The  nearest  light-house  is  on  In- 
dian Island  at  entrance  to  harbor. 

Money  statement. 

July  1, 1891,  balance  unexpended $4, 911. 19 

JuneSO,  1892|  amount  expended  during  fiscal  year 4,911.19 


A   12. 

IMPROVEMENT  OF  HARBOR  AT  ROCKLAND,  MAINE.  - 

The  location  of  Eockland  Harbor  is  such  that,  besides  accommoda- 
ting its  own  commerce,  it  affords  a  convenient  refuge  for  large  numbers 
of  coasting  vessels.  When  the  project  for  a  breakwater  was  adopted 
the  harbor  was  open  to  easterly  storms,  the  anchorage  was  unsafe,  and 
the  seas  often  broke  over  the  wharves. 

The  following  appropriations  have  been  made  for  the  improvement 
of  Bocklaud  Harbor: 

Act  of  June  14,  1880 $20,000 

Act  of  August  2,  1882 40,000 

Act  of  July  5, 1884 40,000 

Act  of  August  5, 1886 22,500 

Act  of  August  11,  1888 30,000 

Act  9f  September  19,  1890 37,500 

190,000 

The  project  as  originally  adopted  in  1881  provided  for  two  break- 
waters, one  starting  from  Southwest  Ledge,  in  the  harbor,  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet, 
the  other  starting  from  Jameson  Point,  and  extending  southward  about 
1,900  feet  The  estimated  cost  was  $550,000.  The  top  of  each  break- 
water was  to  be  only  6  feet  above  the  level  of  mean  low  tide. 

In  J  887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
$650,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the 
second  breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  southerly  direction.  By  doing  so  a  much  larger 
area  of  the  harbor  would  secure  protection.    The  estimated  cost  of  the 
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new  project  was  9632,500,  this  being  inolasive  of  the  cost  of  the  part 
already  constructed. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1891,  there  had 
been  expended  on  the  breakwater  the  sum  of  $153,058.51,  and  aboat 
156,500  tons  of  stone  had  been  placed  in  position.  The  above  expeudi- 
tnres  had  resulted  in  protecting  a  part  of  the  harbor,  giving  a  secure 
harbor  of  refuge  for  many  vessels  that  trade  near  this  port. 

During  the  fiscal  year  ending  June  30, 1892,  there  has  been  expended 
the  sum  of  $16,326.97.  This  expenditure  has  added  to  a  small  extent  to 
the  area  of  protected  harbor.  During  the  year  there  has  been  deposited 
about  23,500  tons  of  stone  in  the  breakwater^  the  price  paid  being  78| 
cents  per  ton  of  2,000  pounds,  the  work  being  done  by  contract  by 
William  S.  White,  of  Kockland,  Me.  Up  to  the  close  of  the  year 
there  had  been  deposited  in  the  entire  breakwater  about  180,000  tons 
of  stone. 

Money  statement. 

July  1, 1891,  balance  unexpended $36,041.49 

June  30,  1892,  amount  expended  during  fiscal  year 16, 326. 97 

July  1,  1892,  balance  unexpended 20,614.52 

July  1, 1892,  outstanding  liabilities, 1,907.10 

July  1,  1892,  amount  covered  by  uncompleted  contracts 18, 178. 93 

20,086.03 

July  1,  1892,  balance  available 528.49 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 30, 528. 49 

(Amount  (estimated)  required  for  completion  of  existing  project 412, 500. 00 
Amount  that  can  be  profitably  oxpcndea  in  fiscal  year  ending  June  30,1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Beceipts  and  shipments. 


1890. 


1881. 


Bricks,  cement,  and  sand 

Coal 

Fish,  oysters,  and  salt 

Grain  and  flour 

General  merchandise  and  misceUaneniift 

Ice 

Lumber 

Lime 

Stone 

Wood  and  cooperage 


Tont, 
8,709 

81,205 
2,866 
5,084 

04,818 
5,500 

23,234 
150,000 

54,200 

71,950 


411,566 


Tont. 

83,505 
2.568 
6,147 

67,579 
4,672 

24.376 
160,000 

54,778 

76,237 


433,760 


Number  of  vessels  aiTiving  in  calendar  year  189J. 

Steamers  from  400  tons  to  1,200  tons  each 342 

Steamers  from  75  tons  to  200  tons  each 886 

Sailing  vessels,  foreign,  avoraffo  about  90  tons  each  .  i 664 

Sailing  vessels,  coastwise  trade 2, 300 

Sailing  vessels,  for  rcliigo  only 2,300 

Total 6.493 

Three  new  steamboat  lines  were  established  during  the  year  from  Rockland  ^o  Isles* 
boro,  to  Yinalhaven,  and  to  Port  Clyde,  Me. 
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A  13. 
IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

Oongress  recognized  the  importance  of  improving  tlie  Kennebec 
River  as  early  as  1827,  when  an  appropriation  was  first  made.  Appro- 
priations aggregating  $18,500  were  made  between  1827  and  1852.  From 
1852  to  18()6  no  work  was  done  by  the  General  Government,  but  the 
citizens  of  Angnsta  within  this  period  undertook  to  dredge  out  a 
channel  above  Sheppard's  Point,  and  tliey  improved  it  in  some  locali- 
ties, but  the  material  was  not  removed  a  sufficient  distance  from  the 
channel,  and  from  that  and  other  causes  it  filled  up  again. 

The  act  of  June  23, 1866,  appropriated  $20,000  for  the  improvement 
of  the  upper  part  of  the  river,  between  Sheppard's  Point  and  Augusta, 
a  length  of  about  3  miles.  The  project  for  this  improvement  consisted 
in  removing  rocks  and  straightening  and  deepening  the  channel,  which 
was  obstructed  by  several  shoals,  to  a  depth  of  8  feet  up  to  Hallowell 
and  7  feet  from  thence  to  Augusta.  The  estimated  cost  was  $50,000. 
The  projected  width  of  channel  was  fixed  at  first  at  76  feet. 

In  1868,  after  a  survey  of  the  river  had  been  made  from  Augusta  to 
Gardiner,  the  project  was  amended  so  as  to  include  all  that  part  of  the 
river  from  Gardiner  to  Augusta,  and  the  width  fixed  at  100  feet.  The 
amended  project  was  estimated,  to  cost  $80,000.  In  1871  the  project 
wa«  again  extended  by  act  of  Congress,  which  appropriated  $5,000  for 
improving  the  river  between  Gardiner  and  Richmond.  This  part  of  the 
river  it  was  proposed  to  improve  so  as  to  give  10  feet  at  low  tide  up  to 
Gardiner.  This  necessitated  the  removal  of  a  ledge  near  Nehum^eg 
Island,  of  ledges  and  bowlders  at  other  points,  the  dredging  of  a  chan- 
nel through  the  Upper  Sands  Bar  and  one  near  the  head  of  Swan  Island. 
The  estimated  ex)st  of  this  additional  project  was  about  $13,000. 

By  July  1,  1872,  all  the  work  contemplated  in  the  various  projects 
for  improving  the  Kennebec  from  Eichmond  up  to  Gardhier  had  been 
completed.  There  were,  however,  several  rocks  in  the  main  channel 
of  the  river  at  Lovejoy  Narrows,  on  the  east  side  of  Swan  Island,  which 
were  a  source  pf  danger  to  shipping.  One  of  them,  known  as  "Half- 
tide  Rock"  had  been  excavated  to  a  depth  of  8  feet  at  low  tide,  but  as 
this  gave  only  about  13  to  14  feet  at  high  tide  it  was  not  sufficient  to 
accommodate  commerce.  In  the  Report  of  the  Chief  of  Eugineers  for 
1872  the  removal  of  some  of  these  rocks  to  a  depth  of  12  feet  at  mean 
low  tide  was  suggested,  at  an  estimated  cost  of  $13,500.  A  survey  of 
two  of  the  ledges  was  made  in  1872,  when  it  was  found  they  were  larger 
than  was  expected,  so  that  the  estimate  was  increased  to  $30,603.61. 
A  more  accurate  survey  was  made  in  1874,  and  other  small  sunken 
ledges  were  found.  In  that  year  the  adopted  project  consisted  in  re- 
moving Ledges  III,  IV,  V,  and  Dry  Rock,  all  to  a  depth  of  12  feet  at 
mean  low  tide.  Ledge  I  (Half  tide  Rock)  had  been  completed  to  12  feet 
in  November,  1873,  and  Ledge  II  was  omitted  from  the  project,  as  the 
removal  of  Dry  Rock  seemed  to  render  the  removal  of  Ledge  II  unnec- 
essary. 

In  1877  all  the  dangerous  rocks  in  Lovejoy  Narrows  had  been  removed 
to  a  depth  of  42  feet  at  mean  low  tide,  which  completed  all  projected 
improvements  in  the  Kennebec  River. 

No  further  work  was  done  on  the  river  until  1880,  when  a  survey  was 
made  in  obedience  to  the  requirement  of  the  harbor  and  river  act  of 
June  14, 1880,  of  Richmond  Harbor,  at  the  head  of  Swan  Island,  with  a 
view  to  its  improvement.  The  project  suggested  for  this  improvement, 
which  was  adopted  in  1881,  was  k)  give  a  navigable  channel  not  less 
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than  10  feet  deep  at  mean  low  water  on  the  shoals  at  the  upper  end  of 
Swan  Island  and  at  Hatchs  Rock,  about  2  miles  below,  and  11  feet  at 
the  lower  end  of  Swan  Island,  about  5  miles  below  the  town  of  Rich- 
mond. 

The  estimated  cost  of  the  project  was  $20,500.  This  project  was 
conipleti'd  in  1883. 

In  the  harbor  and  river  act  of  1886  a  new  survey  of  the  Kennebec 
River  was  ordered  at  Bath,  and  from  Augusta  to  the  lower  end  of  Per- 
kins Island.  This  survey  was  made  in  1887,  and  a  new  project  for  the 
improvement  of  the  river  from  Bath  to  Augusta  was  submitted.  The 
I)rqject  submitted  consists  in  removing  the  shoals  at  Beef  Rock,  at 
Hatchs  liov.kj  and  near  South  Gardiner  by  means  of  wing  dams  and 
training  walls,  and  dredging,  the  removal  of  rocks  at  Bath  and  at  Love- 
joy  Narrows  by  bhisting,  and  the  dredging  of  a  channel  through  the 
shoals  between  Augusta  and  Gardiner,  and  the  removal  of  the  old  piers 
of  the  bridge  at  Ilallowell.  The  depths  were  to  be  as  follows:  At  Beef 
Rock  Shoal  12  feet,  at  Hatehs  Rock  9  feet,  at  Lovejoy  Narrows  18 
feet,  at  Upper  Sands  Bai*  12  feet,  at  Hallowell  Shoal  10  feet,  and  from 
thence  to  Augusta,  8  feet — all  at  low  tide. 

The  estimated  cost  of  the  entire  project  was  $410,500.  In  1888^  an 
appropriation  of  $75,000  having  been  made  for  the  improvement  oi  the 
Kennebec  River,  a  project  lor  the  expenditure  of  the  appropriation  in 
improving  Hatclis  Rock  and  Beef  Rock  Shoals  was  approved.  Subse- 
quently owing  to  dredging  which  had  to  be  done,  and  which  was  not 
contemplat(»d  in  the  original  project,  the  estimated  cost  of  the  entire 
improvement  was  increased  to  $428,500.  All  of  the  appropriation  made 
by  act  of  September  19, 1890,  was  also  expended  on  Beef  Rock  and  Hatchs 
Rock  Shoals  and  the  removal  of  the  piers  of  the  old  bridge  at  Hallowell. 

The  following  appropriations  have  been  made: 

Juno  10,1872 $8,000 

March3,  1873 12,000 

June23,  1874 12,000 

March  3,  1875 15,000 

March3,  1881 10,000 

August  11, 1888 :..  76,000 

Soptembor  19, 1890 50,000 


March  2,  1S27 $4, 000 

Marih  19.  1H28 3, 500 

Aiml23.  isao 5,000 

August  30.  isrc' 6,000 

.rinie23.  1KH6 20,000 

March  2,  1SH7 30, 000 

April  10,  \mj 14,  850 

.lulv  11,  1870 15,000 

Mh fch  3,  187 1 15, 000 


Total 295,350 


The  total  expenditures  on  tlie  river  np  to  June  30,  1891,  were 
$280,381.43.    The  results  accomplished  maybe  stated  thns: 

Before  the  improvements  were  commenced  the  main  channel  between 
the  foot  of  Swan  Island  and  Gardiner  (15  miles)  was  obstructed  by  a 
shoal  at  the  loot  of  Swan  Island  with  only  10  feet  on  it  at  mean  low 
tide,  by  dangerous  ledges  in  Lovejoy  Narrows,  by  a  shoal  below  Sonth 
Gardiner  with  only  8  feet  of  water  on  it  at  mean  low  tide,  and  by  a 
ledge  in  the  channel  at  Nehumkeg  Island.  This  part  of  the  river  has 
been  improved  by  dredging,  contraction  works,  and  removal  of  ledge, 
so  as  to  give  a  good  channel  12  feet  deep  at  mean  low  tide  as  far  up>as 
Gardiner,  excei)t  over  the  shoal  below  South  Gardiner.  A  channel 
was  dredged  through  this  shoal  to  a  depth  of  10  feet  at  mean  low  tide, 
but  gradual  filling  has  since  reduced  this  depth  to  9  feet. 

The  steamboat  channel  to  the  westward  of  Swan  Island  has  been 
improved  by  dredging  and  contraction  works  so  as  to  give  a  depth  of 
9  feet  at  mean  low  tide.  The  former  depth  over  the  shoals  was  but 
7i  feet. 

The  channel  between  Gardiner  and  Augusta  (6 J  miles)  was  obstnicted 
by  shoals  with  a  depth  of  water  on  them  of  only  3  J  feet  at  low  summer 
tide.    This  depth  was  increased  by  dredging  to  7  feet  between  Gardi- 

Digitized  by  VjOO, 


APPENDIX   A— REPORT   OF   LIEUT.  COL.  HAINS. 


515 


ner  and  Hallowell,  and  6J  feet  between  HalloweU  and  Augusta.  Grad- 
ual shoaling  has  since  reduced  the  available  chaun)Bl  depth  to  6  feet 
between  Gardiner  and  Hallowell,  and  to  5  feet  between  Hallowell  and 
Augusta.  Three  old  bridge  piers  were  also  removed  from  the  channel 
of  the  river  at  Hallowell. 

The  expenditures  during  the  year  ending  June  30, 1892,  have  been 
$8,411.39,  which  were  applied  to  the  payment  of  liabilities  incurred 
during  the  previous  fiscal  year,  and  to  the  redredging  of  the  channel 
at  Beef  Rock,  which  had  filled  up  since  the  last  dredging  was  done. 
This  was  to  have  been  expected,  as  the  jetty  in  its  unfiiiish^  condition 
could  hardly  be  expected  to  keep  the  channel  open.  There  have  been 
about  30,000  cubic  yards  of  sand  taken  from  this  channel  during  the 
fiscal  year.  The  work  was  done  by  contract,  at  a  cost  of  17J  cents  per 
cubic  yard. 

The  improvement  is  in  the  collection  district  of  Bath,  of  which  Bath  is  the  port  of 
entry.  Fort  Popham  and  the  light-house  on  Pond  Island  are  near  the  mouth  of  the 
river. 

Money  statement 

July  1, 1891,  balance  unexpended $14, 968. 57 

June  30,  1892,  amount  expended  during  fiscal  year 8, 41 1. 39 

July  1, 1892,  balance  unexpended 6,557.18 

July  1, 1892,  outstanding  liabilities $314.89 

July  1, 1892,  amounted  covered  by  uncompleted  contracts 3, 351. 07 

3,665.96 

July  1, 1892,  balance  available 2,891.22 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 102, 891. 22 

Amount  (estimated)  required  for  completion  of  existing  project 203, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


No. 


Abstract  of  proposals  for  dredging  In  Ken'oebeo  Eiver,  Maine,  April  IS,  1899, 


Name  and  address  of  bidder. 


Moore  &  Wright,  Portland,  Me 

Hamilton  &.  Sawj'er,  Cumberland  Conntv,  Me 
National  Dred|;ing  Co.,  Wilmington,  Del 


Price,  per 

cubic  yard, 

meaBured 

in  8COW 

(30,000cublc 

yards). 


10. 17  J 
.25 
.21 


Amount. 


15,250 
7,500 
6,300 


Contract  made  with  Moore  &  Wright,  April  19,  1892. 


Ahstrdei  of  contracts  for  improving  Kenneleo  River,  Maine,  in  force  during  the  fiscal  year 

ending  June  30,  1893, 


No. 


Karoo  and  address  of  contractor. 


Dato  of  con- 
tract. 


Subject  of  contract. 


Price. 


Samnel  S.  Jordan.  Bath,  Mo ' >  ,>««    i  t  i  oon 

F.  W.  Carlton,  Woolwich.  Me  .... !  \^'''''  "'  ^^ 
Moore  Sl  Wright,  Portland,  Me  . . ;  Apr.  19, 1892 


Removal  of  old  bridge  piers . . , . 
Dredging  Beef  Book  Sboal 


$2,423 

17J  cents  per 
cubic  yturd, 
in  scow. 


Google 


*  Contract  completed* 
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COMMERCIAL  STATISTICS. 


Receiptji  and  shipmenta. 

UM. 

1091. 

Bricks                          

iVWM. 

Coal         

Cement  ....................■......-••■••.-•...•••..•••..•-........ ^. .......... 

Grain 

150 

Cxoneral  nierchandise  ..- - 

22,400 

12,000 

Hav          

8,S00 
1,000,000 

13,255 
846,165 

Ice 

Iron  --... 

830 

Ume - 

245 

liiimber 

201,  gM 

186,523 

Salt 

2^212 

Wood - --- 

1,100 

Total 

1,210,394 

1.210,474 

Number  of  vessels  arriving  and  departing  during  the  ealenddr  year  1891, 

Stoamen  of  about  1,600  toDS  each 384 

Steamers 730 

Steamers +*) 

Sail ing  v essels,  average  400  tons  each 7, 890 

Total ., 9,484 

Steam  tugs  plying  in  the  river 17 

VesMls  built  during  1891  (average  822  tons  each) 38 


A  14. 

IMPROVEMENT  OF  HARRASEEKET  RIVER,  MAINE. 

The  act  approved  March  3, 1881,  provided  that  a  survey  be  made  of 
this  river.  The  survey  was  made  in  July  of  that  year,  and  a  report 
was  submitted  in  December  by  the  engineer  of  the  district. 

The  river  empties  into  Casco  Bay  at  Stocksbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stocksbridges  Point  up  to  Westons 
Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide,  with 
no  obstructions  to  navigation.  From  Westons  Point  up  to  Freeport 
Landing,  a  distance  of  4,500  feet,  the  depth  diminishes  so  that  for  the 
greater  part  of  the  distance  the  bottom  of  the  river  is  3J  feet  out  of 
water  at  mean  low  tide.  The  rise  and  fall  of  tides  here  is  9  feet.  The 
project  recommended  in  1881  was  the  dredging  of  a  channel  not  less 
than  60  feet  wide  and  3  feet  deep  at  mean  low  tide  up  to  Freeport,  and 
a  turning  basin  180  feet  wide  at  the  head  of  the  channel.  The  esti- 
mated cost  of  the  improvement  recommended  was  $13,000. 

No  appropriation  wa«  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  harbor  and  river  act  of  1888.  A  project  for  the 
improvement  was  submitted  January  4, 1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide. 

The  estimated  cost  of  the  project  was  $36,000. 

The  following  appropriation  has  been  made:  September  19,  1890, 
$10,000. 

^o  work  had  been  done  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1891,  as  it  was  not  deemed  expedient  to  expend  any  money  on 
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it  until  sufficient  funds  had  been  appropriated  to  accomplish  some 
good  results,  which  could  not  be  done  with  the  amount  of  the  first 
appropriation  alone. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1892,  and  no  work  was  done. 

The  river  is  in  the  coUection  district  of  Portland  and  Fahnoath.    The  nearest 
light-house  is  on  Halfway  Rock. 

Money  statement. 

Jnly  1,  1891,  balance  unexpended $10,000.00 

July  1,  1892,  balance  unexpended 10,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 16, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 26,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amountuiat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
and  harbor  acts  of  1866  and  1867. 


A  IS. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  commercial  importance  of  Portland  was  recognized  in  the  early 
days  when  Congress  began  a  system  of  internal  improvements  for  the 
country.  The  first  appropriations  were  made  for  the  construction  of  a 
breakwater  on  Stamford  Ledge  in  Portland  Harbor,  according  to  the 
plan  of  John  Anderson,  of  the  Corps  of  Engineers,  in  1836.  Subse- 
quent appropriations  ran  the  aggregate  up  to  about  $166,000.  The 
breakwater  was  completed  in  1875,  according  to  the  plans  of  Col.  B.  S. 
Alexander,  which  plans  had  been  submitted  to  and  approved  by  a 
Board  of  JSngineers,  consisting  of  Col.  H.  Bache,  Lieut.  Col.  George 
Thom,  and  Maj.  T.  L.  Casey,  in  1867. 

The  first  regular  appropriation  for  deepening  the  waters  of  the  har- 
bor was  made  in  1870,  though  by  joint  resolution  of  Congress^,  approved 
June  5,  1868,  the  Chief  of  Engineers  was  authorized  to  expend  so 
much  of  the  unexpended  balance  of  the  appropriation  of  1866  for  the 
breakwater  as  he  might  deem  proper  in  excavatiug  the  middle  ground 
near  said  breakwater  and  in  otherwise  protecting  and  improving  the 
channel,  so  that  the  appropriation  of  1866  for  the  breakwater  and  sub- 
sequent appropriations  for  improving  Portland  Harbor  were  expended 
partly  on  the  breakwater  and  partly  in  dredging. 

The  first  regular  project  for  dredging  the  harbor  was  submitted  by 
Col.  George  Thom,  June  30, 1868,  in  which  he  recommended  the  exca- 
vation of  a  channel  300  feet  wide  through  the  southern  slope  of  the 
middle  ground  to  a  depth  of  20  feet  at  mean  low  tide  and  the  removal 
of  the  bar  off  Grand  Trunk  Wharves  to  the  same  depth.  The  project 
was  approved.    The  estimated  cost  was  $28,600. 

The  estimated  cost  of  completing  the  breakwater  at  the  time  this 
repoft  was  made  was  $59,984,  and  as  $92,000  of  the  appropriation  of 
1866  was  at  that  time  available,  no  additional  funds  were  needed  over 
what  had  already  been  appropriated. 

In  1869  an  extension  of  the  breakwater  190  feet  was  added  to  the 
project,  and  subsequently  a  further  extension  of  200  feet  was  ordered. 
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In  1870  the  project  for  the  channel  improvement  was  amended  so  as 
to  provide  for  a  channel  400  feet  wide,  instead  of  30t),  and  in  1871  it  was 
still  further  added  to  by  making  it  500  feet  wide,  the  extra  cost  of  these 
additions  to  the  project  being  $65,000. 

The  act  of  Congress  of  June  10, 1872,  made  an  appropriation  of  $  15^000 
for  Portland  Harbor  and  Back  Bay.  The  approved  project  for  this  lat- 
ter improvement  was  estimated  to  cost  $15,000.  The  improvement 
contemplated  was  the  enlargement,  by  dredging,  of  the  channel  lead- 
ing from  Tukeys  Bridge  southwardly  to  the  stone  wharves. 

In  December,  1872,  there  was  added  to  the  project  a  plan  to  dredge 
the  inner  harbor  to  a  depth  of  16  feet  up  to  the  harbor  commissioner's 
lines,  beyond  which  several  wharves  extended.  The  estimated  cost  of 
this  additional  improvement  was  $110,000,  but  it  was  not  designed  to 
expend  it  until  the  outer  ends  of  the  projecting  wharves  hsS  been 
removed.  By  1876  all  the  work  projected  for  the  improvement  of  the 
harbor  had  been  completed  except  the  dredging  in  the  inner  harbor 
in  front  of  the  harbor  commissioner's  lines,  above  Merrills  Wharf. 

The  total  expenditures  up  to  1870  had  be^n  $306,908.07,  which  ex- 
penditures had  been  of  great  benefit  to  the  commerce  of  the  city. 

No  appropriation  was  made  beti^^eeu  1875  and  1881. 

A  reaurvey  of  the  harbor  was  made  in  1880,  which  showed  that  the 
dredged  channels  up  to  that  time  had  not  deteriorated. 

A  new  appropriation  was  made  in  1881,  and  with  a  view  to  the  fiirther 
improvement  of  the  harbor  a  project  and  estimate  for  the  removal  of 
the  entire  area  of  the  shoal  known  as  the  middle  ground  to  a  depth  of 
21  feet,  at  an  estimated  cost  of  $160,000,  was  adopted.  The  work  on 
this  latter  jjroject  was  continued  until  1885,  when  it  was  completed. 
The  total  expenditures  on  the  entire  harbor  up  to  June  30, 1885,  were 
$427,929.21.  In  1886  the  Board  of  Trade  and  other  parties  interested 
asked  for  still  further  improvement  of  the  harbor  to  a  depth  of  29  feet 
at  mean  low  tide.  A  project  for  this  improvement,  at  an  estimated 
cost  of  $135,000.  was  approved  in  1886.  In  1890  the  project  was  ex- 
tended to  inclucle  some  dredging  in  the  upper  harbor  to  16  feet,  at  an 
estimated  cost  of  $5,000.  Work  on  the  amended  project  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

July  4,  1836,  for  breakwater $10,000.00 

March  3,  1837,  for  breakwater * 25,000.00 

July  7,  1838,  for  breakwater 2B,  366. 00 

June  23,  186(3,  for  extending  breakwater,  but  unexpeuilcd  balaute  made 
available  for  excavating  middle  ground  by  joint  resolution  of  June  5, 

1868 105,111.05 

July  11.  1870,  for  improving  harbor 10,000.00 

March  3,  1871,  for  improving  harbor 40, 000. 00 

June  10,  1872,  for  improving  Portland  Harbor  and  Back  Hay 45, 000. 00 

March  3,  1873,  for  improving  harbor 60, 000. 00 

June  23,  1874,  for  improving  harbor 20,000.00 

March  3,  1875,  for  improving  harbor 20, 000. 00 

March  3,  188 1,  for  improving  harbor 20, 000. 00 

Au^Kt  2,  1882,  for  improving  harbor 35, 000. 00 

July  5,  1884.  for  improving  harbor 30,000.00 

Augusts,  1886,  for  improving  harbor 30,000.00 

August  11,  1888,  for  improving  harbor 40,000.00 

Septembers,  1890,  for  improving  harbor 40,000.00 

546,'477.05 

The  total  expenditures  up  to  Jnne  30,  1891,  were  $505,360.40. 
Before  the  improvement  of  the  harbor  was  bepfun  the  greatest  depth 
at  mean  low  tide  across  the  bar  between  tlie  middle  ground  and  Stain- 
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ford  Ledge  was  16  feet,  while  the  depth  on  the  middle  ground  itself  was 
only  from  8  to  10  feet  at  mean  low  tide.  The  depth  in  the  inner  harbor 
along  the  front  of  the  wharves  was  in  places  no  more  than  4  feet.  The 
exxHjnditures  have  resulted  in  removing  the  entire  area  of  the  middle 
ground  up  to  the  harbor  commissionePs  line,  giving  a  wide  and  com- 
modious entrance  29  feet  deep  at  mean  low  tide,  also  in  giving  a  depth 
of  16  feet  at  mean  low  tide  within  the  inner  harbor  along  the  wharves 
and  up  to  the  harbor  commissioner's  lines  and  a  breakwater  to  protect' 
the  anchorage. 

The  expenditures  in  th,e  fiscal  year  ending  June  30, 1892,  have  been 
$4,*302.44.  'This  expenditure  has  been  in  continuation  of  the  29-ibot 
project,  and  when  the  existing  contract  is  completed  it  will  give  a  chan- 
nel entrance  500  feet  wide  and  29  feet  deep,  which  will  complete  that 
part  of  the  project.  There  only  remains  a  small  amount  of  dredging  in 
the  upper  harbor  to  complete  the  entire  project. 

The  total  amount  of  dredging  done  in  theharbor  up  to  the  end  of  the 
fiscal  year  ending  June  30, 1892,  has  been  about  1,382,215  cubic  yards, 
exclusive  of  what  has  been  done  under  the  existing  contract.  The  total 
amount  of  stone  built  in  the  breakwater  is  about  45,000  tons. 

The  harbor  is  defended  by  Forte  Preble,  Gorges,  Scamme],  and  a  battery  at  Port- 
land Head.  There  is  a  light-house  on  the  breakwater  and  one  at  Portland  Head,  3 
mUes  distant  from  the  city.  The  harbor  is  in  the  collection  district  of  Portland  and  - 
Falznonth,  of  which  Portland  is  the  port  of  entry. 

Money  statement, 

July  1, 1891,  balance  unexpended $41,116.65 

June  ^,  1892.  amount  expended  during  fiscal  year 4, 302. 44 

July  1,1892,  balance  unexpended 36,814.21 

July  1,  1892,  outstanding  liabilities $763.09 

July  1,  1892,  amount  covered  by  uncompleted  contracts 33, 856. 74 

34,619.83 

July  1,  1892,  balance  available 2,194.38 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 32, 194. 38 


COMMERCIAL  STATISTICS. 


Receipia  and  shipments. 


Apples 

Bacfjn,  pork,  I'tc 

Bricks 

Coal 

Cattle  (on  the  hoof) .^ 

Cement  an't  lime .'. .  . . 

Cotton 

Cooperage 

ri«h...T 

Flour  and  general  merchandise  . 

!Floiir  and  grain 

Hay 

Ice. 


Iron,  pipe,  etc 

Lumber 

Hiscellaneons 

Molasses  and  sagarn. 
Ofl- 


R»g«. 
Salt.. 


Sail 

Stone  . 

Sand  and  clay. 


1890. 


Tout. 
7,400 
7,227 


450,000 


12.150 


100,530 


30.000 

2.100 

100.  810 

209.  5fi9 

51.638 


3.706 
15,586 


1801. 


107, 801 

810 

4,075 

600,000 

3,185 

14,915 

2,874 

2,345 

13,052 

482, 626 

29,2<)3 

733 

6,154 

2,773 

39.162 

20,000 


20,862 


364 

635 

16,068 


Total '    1,078,716  I      1,368,237 

I 
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Kumher  of  arrivals  in  calendar  year  1891, 

Steamers,  coast  trade,  from  1,100  tons  to  1,500  tons  each '810 

Steamers,  foreign  trade,  from  3,000  tons  to  6,000  tons,  each 32 

Sailing  vessels,  coastwise  trade 998 

Sailing  vessels,  for  refuge  only 5, 573 

Total 7,413 

Vessels  entered  at  the  custom-house 628 

Vessels  cleared  at  the  custom-house  .., 568 


A  i6. 
IMPROVEMENT  OP  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

The  first  work  done  in  Back  Cove  was  ordered  in  the  river  and  harbor 
act  of  1872.  The  project  was  for  dredging  a  channel  in  "  Back  Bay  " 
100  feet  wide  and  8  feet  deep  at  mean  low  water,  from  Tnkeys  Bridge 
to  the  "  Stone-shed  Wharves."  The  estimated  cost  was  $10,000.  The 
work  was  completed  in  January,  1874. 

The  act  of  August  6, 1886,  appropriated  $26,250  for  continuing  the 
improvement  of  Back  Oove.  A  survey  was  made  in  1886,  and  a  project 
adopted  having  in  view  the  straightening  and  deepening  of  the  channel 
to  a  depth  of  12  feet  at  mean  low  tide  and  to  a  width  of  300  feet,  follow- 
ing tlie  harbor  commissioner's  lines  along  that  part  of  the  cove  which 
borders  the  city,  a  distance  of  about  5,600  feet,  with  a  turning  basin  at 
the  upper  end.  The  estimated  cost  of  this  project  was  $181,000,  which, 
in  1888,  was  revised  in  consequence  of  a  trifling  modification  in  the  loca- 
tion, and  put  at  $180,000.    This  project  is  now  in  process  of  execution. 

The  following  appropriations  have  been  made: 

Act  of  June  10,  1872,  for  improvement  of  Portland  Harbor  and  Back  Bay $i5, 000 

Act  of  August  5,  1886 26,250 

Actof  Auf?uBtll,1888 25,000 

Act  of  September  19, 1890 25,000 

When  work  under  the  existing  project  was  commenced  the. channel 
had  a  deptb  at  low  tide  of  about  8  to  10  feet  for  about  one-half  ite  length ; 
in  portions  of  the  remaining  length  the  depth  at  low  tide  did  not  exceed 
1  foot. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1891, 
under  the  existing  project,  amounted  to  $51,634.31.  At  the  latter  date 
the  channel  had  been  extended  for  a  distance  of  4,050  feet,  12  feet  deep 
at  low  tide,  and  00  feet  wide,  and  a  turning  basin^  400  feet  wide,  exca- 
vated. 

The  expenditures  during  the  past  fiscal  year  were  $57.30.  'So  work 
was  in  progress,  but  during  the  present  season  dredging  will  be  com- 
menced under  a  contract  made  in  1891  with  the  National  Dredging 
Company. 

Back  Cove  is  a  part  of  Portland  Harbor,  and  is  therefore  in  the  same  collection  dis- 
trict ;  is  defended  by  the  same  forts,  and  the  same  light-houses  are  near  it  as  aregriyen 
for  Portland  Harbor. 

*This  doeH  not  include  a  number  of  steamers  which  ply  from  Portland  to  points  in 
Casco  Bay,  3  to  12  miles  distant. 
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Money  stateinetit. 

July  1, 1891,  balance  unexponded $24,615.69 

June  ^,  1892, amoont  expended  during  fiscal  year 57.30 

July  1, 1892,  balance  unexpended 24, 558. 39 

July  1, 1892,  amount  covered  by  uncompleted  contracts .^ 22, 600. 00 

July  1,1892,  balance  available.. 2,058.39 

Amount  appropriated  by  act  approved  July  13, 1892. 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 22,058. 39 

(Amount  (estimated)  required  for  completion  of  existing  project 83, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  encun^  June  30, 1894  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


BecoipU  and  ahipmonta. 


1890. 


1881. 


Coal 

CUy  and  eand . 
Granite 


Tom. 
9,&52 
12,528 


Ton9. 
11,586 
15,868 


Total. 


22,081 


28.088 


Kumher  of  vessels  arrived  in  calendar  year  1891. 

railing  vessels  from  500  tons  to  1,000  tons  each 13 

S*  iling  vessels  from  250  tons  to  500  tons  each 42 

Sailing  vessels  from  85  tons  to  150  tons  each ,..  121 

Total 176 


A  17. 

IMPROVEMENT  OF  SACO  RIVER.  MAINE. 

The  first  appropriation  made  for  the  improvement  of  the  Saco  Eiver 
was  in  1827,  when  $7,000  was  appropriated  for  the  erection  of  piers, 
placing  beacons  and  buoys,  and  removing  obstructions  at  and  near  the 
entrance  to  the  harbor.  With  the  expenditure  of  these  funds  it  appears 
that  twelve  piers  were  tonstructed  within  the  river,  the  object  of  which 
was  to  keep  vessels  from  drifting  on  to  the  rocks  and  ledges,  and  two 
outside  piers  which  were  evidently  intended  for  breakwaters.  Fo  fur- 
ther appropriations  were  made  until  1866,  when  an  appropriation  of 
$40,000  was  mside  for  continuing  the  repairs  of  piers  in  the  Saco  Kiver. 

In  1866  a  plan  was  proposed  by  Mr.  George  Davidson,  of  the  Coast 
Survey,  for  the  construction  of  two  stone  piers  conducting  the  river  to 
the  sea  in  a  northeasterly  direction,  at  an  estimated  cost  of  $40,000. 
In  the  same  year  Maj.  B.  8.  Alexander,  of  the  Corps  of  Engineers,  sub- 
mitted a  plan  for  the  construction  of  a  breakwater  between  the  two 
outside  piers,  2,916  feet  in  length,  12  feet  above  low  tide,  the  outer  face 
to  be  of  cut  granite  and  the  inner  of  rubble  stone,  the  estimated  cost 
of  which  was  $192,500.  The  project  of  Maj.  Alexander  was  modified  at 
the  suggestion  of  Col.  George  Thom,  Corps  of  Engineers,  by  adding  to 
it  the  repairing  and  rebuilding  of  the  inside  piers,  the  total  cost  of  the 
entire  project  being  estimated  at  $211,701.  The  latter  project  was  ap- 
proved March  28, 1867,  with  the  condition  that  the  position  of  the  break- 
water should  first  be  determined  by  a  Board  of  Engineers.  Such  a 
Board,  consisting  of  Maj.  Casey,  Lieut.  Col.  Thom,  and  Col.  H.  Bache, 
approved  the  location  proposed  by  Maj.  Alexander,  Corps  of  Engineers. 


522         REPORT. OF   THE   CHIEF   OF   ENGINEERS,  U.  S,  ARMY. 

.  The  estimated  cost  was  subsequently  increased  to  $270,000,  and  in  18C8 
to  $;M),000. 

The  proje<!t  in  1868  was  the  construction  of  the  breakwater  at  the 
mouth  of  the  river,  the  removal  of  sunken  rocks,  and  the  rebuilding  of 
some  of  the  most  important  piers  in  the  river.  The  coping  or  paviufr 
of  the  outer  slope  of  the  breakwater  was  afterwards  dispensed  with,  ainl 
some  of  the  other  work  was  apparently  done  at  a  lower  cost  than  the 
estimates,  so  that  the  entire  project  was  completed  in  1873  at  a  total 
cost  of  $169,275. 

Nothing  more  was  done  from  1873  to  1882.  In  the  latter  year  a  re- 
survey  of  the  breakwater  was  ordered  by  act  of  Congress.  This  survey 
was  made  in  1883  under  direction  of  Col.  Blunt,  Corps  of  Engineers, 
and  an  estimate  submitted  for  extending  the  breakwater  out  to  Shari>s 
Ledge,  raising  and  repairing  the  one  in  existence,  cx)nstructing  another 
of  less  height  on  the  south  side  of  the  entrance,  and  for  dredging.  The 
total  estimated  cost  of  the  improvement  was  $356,000.  The  resurvey 
showed  that  the  breakwater  did  not  prevent  the  accumulation  of  sand 
on  the  south  side  of  it,  so  that  the  bar  had  again  become  an  obstruction. 

In  1884  an  appropriation  of  $15,000  was  made  for  improving  break- 
water at  mouth  of  Saco  River  and  repairs  to  same.  This  was  a  single 
item  in  the  foregoing  estimate,  and  the  improvements  and  repairs  sug- 
gested were  estimated  to  cost  $70,000,  so  that  the  project  for  improve- 
ment at  the  mouth  of  the  river  became  repairing  and  raising  the  exist- 
ing breakwater  to  a  height  of  15  feet  above  mean  low  tide,  and  a  width 
of  12  feet  on  top. 

The  same  act  of  Congress  that  made  an  appropriation  for  the  break- 
water ordered  a  preliminary  examination  and  survey  of  Saco  River.  A 
report  of  this  survey  was  submitted  October  16, 1885,  and  a  project  for 
improving  the  navigation  of  the  river  proper  from  its  mouth  to  the 
towns  of  Saco  and  Biddeford  was  suggested,  at  an  estimated  cost  of 
$50,000.  This  amount  was  expected  to  give  a  continuous  channel  of  6 
feet  at  mean  low  tide  to  the  head  of  navigation  from  inside  the  bar. 

In  1886  two  appropriations  were  made,  one  for  the  river  proper  and 
the  other  for  the  repair  and  completion  of  the  breakwater.  The  same 
was  done  in  1888.  In  1889  the  engineer  recommended  that  the  two  proj- 
ects be  combined  in  one.  The  revised  estimate  of  the  cost  of  the  two 
was  then  put  at  $18.>,000 — $30,000  to  complete  the  breakwater,  and 
$155,000  to  give  6  feet  at  mean  low  tide  from  the  sea  to  Biddeford  and 
Saeo  at  the  head  of  navigation.  This  estimate  included  the  construc- 
tion of  a  jetty  on  the  south  side  of  the  mouth  of  the  river.  The  appro- 
priation made  in  1890  is  understood  to  be  for  continuing  work  on  the 
combined  project.     . 

The  following  appropriations  have  been  made: 

March  2, 1827  (For  piers,  buoys,  and  removing  obstrnctions  at  and  near  en- 
trance)  \ $7, 000 

June  23, 1866  (for  repairing  piers) 40,000 

March  2, 1867  (for  improving  river) 40,000 

July  25, 1868  (for  improving  river) 20, 000 

April  10, 1869  (for  im])roving  river) 22, 275 

July  11, 1870  (for  improxiug  river) 10, 000 

March  3, 1871  (for  improving  river) 15, 000 

June  10, 1872  (for  improving  river) 15, 000 

July5,1884  (for  brealiwater) 15,000 

Augusts,  1886  (for  breakwater) 12,500 

Augusts,  1886  (for  improving  river) 12,500 

August  11,  1888  (for  breakwater) 12,500 

August  11, 1888  (for  improving  river) 10, 000 

September  19, 1890  (for  improving  river  including  breakwater  and  jetty)  . .  65, 000 

[296,775 
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Tlie  total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
1891,  have  been  $236,104.72. 

The  river  before  the  improvement  was  begun  was  obstructed  at  its 
mouth  by  a  bar  on  which  there  was  only  about  2  feet  of  water  at  low 
tide,  though  much  of  the  river  was  deeper,  and  by  ledges  and  bowld- 
exs.  The  swift  currents  also  tended  to  sweep  vetssels  on  the  rocks  and 
ledges. 

The  expenditures  up  to  June  30, 1891,  have  resulted  in  removing  the 
dangerous  ledges,  constructing  piers  against  wliich  vessels  could 
touch  without  danger  of  damage,  the  construction  of  a  substantial 
breakwater  on  the  north  side  of  the  entrance,  and  the  partial  construc- 
tion of  a  jetty  to  contract  the  channelway  on  the  south*  side.  The 
breakwater  on  the  north  side  has  made  navigation  at  the  entrance 
easier,  but  the  deei)ening  of  the  water,  which  it  was  expected  its  con- 
struction would  cause,  has  not  yet  been  accomplished. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  $20,H32.i5O.  The  work  in  progress  during  tlie  last  fiscal  year  has 
been  the  construction  of  the  south  jetty  under  contract.  About  35,000 
tons  of  stone  have  been  placed  in  the  jetty,  8,626  tons  of  which  were 
deposited  during  the  fiscal  year  1891.  The  work  has  been  practically 
completed  for  a  length  of  about  3,000  feet  from  the  si  ve,  which  is 
nearly  all  that  is  covered  by  the  existing  contract.  A  deepening  of  the 
channel  has  been  secured  as  far  as  the  jetty  has  been  built,  but  it  is 
not  long  enough,  and  proposals  have  been  invited  for  extending  it 
about  1,000  feet  farther,  out  to  deep  water,  and  for  doing  a  small  amount 
of  dredging  to  assist  the  action  of  the  currents  and  to  afford  immediate 
relief  to  commerce. 

"  Saco  River  is  in  the  collection  district  of  Saco,  Me.,  of  wliich  Saco  is  the  port  of 
entry.    The  nearest  light-houue  is  Wood  iHland. 

Money  statement, 

July  1, 1891,  balance  unexpended $60,670.28 

June  30,  1892,  amount  expended  during  fiscal  year 20, 832. 60 

July  1,  1892,  balance  unexpended 39,837.78 

July  1,  1892,  outstanding  liabilities $2, 609.  iH 

July  1,  1892,  amount  covered  by  uncompleted  contracts 14, 514. 60 

17,154.08 

July  1, 1892,  balance  available 22,683.70 

Amount  appropriated  by  act  ai>i>roved  July  13,  1892 25,  000. 00 

Amount  available  for  fiscal  year  ending  Juno  30,  1893 47, 683. 70 

{Amount  (estimated)  required  for  completion  of  existing  project 72. 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    72, 500. 00 
Submitted  in  compliance  with  requirements  oi'  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Commercial  statistke. 


Kecfipts  and  shipments-. 

1890. 

189L 

Bricks 

Torn. 
6,160 
33,015 
038 
1,384 
-   738 
565 

Tons, 
6  000 

Coal 

40,724 

Cement  Rnd  lime 

483 

Iron '. 

'••SI 

Lurulter 

Molding:  sand 

480 

Powder  and  ashes 

02 

Hoofing  gravel 

220 

ico.-.nr. 

i,2i2 
75 

Granite ..-.---. 

Total 

44,087 

49,7e5 

Number  of  vessels  arriving  in  calendar  year  X891, 

Sailing  vefisels  drawing  10  feet  or  more 130 

Sailing  vessels  drawing  less  than  10  feet 66 

Total 196 


Ai8. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

The  KennebuDk  River  is  a  small  stream  that  empties  into  the  Atlaii- 
tic  about  30  miles  south  of  Portland.  Formerly  the  shipbuilding  in- 
dustry on  this  rivet  was  very  great,  though  the  river  itself  was  small. 
Of  late  years  this  industry  has  fallen  off  to  almost  nothing/ 

The  first  appropriation  for  the  improvement  of  the  river  by  the  Na- 
tional Government  was  made  in  1829.  This  was  for  repairing  the  pier 
on  the  east  side  of  the  channel  at  the  entrance  to  the  river,  which  had 
been  constructed  by  private  enterprise  many  years  before.  Appro- 
priations were  made  between  1829  and  1852  for  piers  at  the  mouth  of 
tlie  river.  These  were  designed  to  improve  the  course  and  depth  of  the 
channel  entrance,  and  a  wharf  built  a  short  distance  upstream  was  for 
the  security  of  vessels  when  they  were  detained  by  the  tide  and  storms. 

With  the  appropriations  made  in  1870  and  1871  the  piers  were  ex- 
tended and  repaired  and  the  wharf  was  also  repaired.  This  work  was 
completed  in  1872. 

In  1876  a  project  was  adopted,  the  object  being  to  afford  a  channel 
of  navigable  width  from  the  mouth  of  the  river  up  to  Kennebunkport*, 
a  distance  of  about  IJ  miles,  and  of  a  depth  of  not  less  than  4  feet  at 
mean  low  tide,  or  13  feet  at  high  tide.  This  work  was  accomplished  by 
dredging  at  the  Wading  Place  and  at  Mitchells  Point,  and  removing 
sunken  ledges  below  Wards  Wharf  and  others  near  the  mouth  of  Goocb 
Creek  so  as  to  give  a  depth  of  4  feet  at  mean  low  tide.  The  project  was 
completed  in  1882,  but  the  dredged  channels  subsequently  filled  up 
again. 

The  river  and  harbor  act  of  1888  directed  a  survey  of  the  Kennebunk 
Kiver,  which  was  made  in  1889,  and  a  new  project  submitted,  the  esti- 
mated cost  of  which  was  $20,(MK).  The  object  of  the  work  proposed 
was  the  repair  of  the  jetties  or  piers  at  the  mouth  of  the  river,  the 
repair  of  the  wharf  above,  at  which  vessels  tied  up  when  detained  by 


Digitized  by 


Googk 


APPENDIX   A — REPORT   OF   LIEUT.  COL.  HAINS. 


525 


tides  and  storms,  and  the  contraction  of  the  stream  at  Wading  Place, 
by  a  small  stone  jetty.  Tl^e  project  was  approved  December  19, 1800, 
and  its  execution  was  commenced  in  1891.  ^ 

The  following  appropriations  have  been  made: 


March  3,  1871 $5,000 

August  14,  1876 5,000 

March  3,  1879 2,000 

JuntU,  1880 2,000 

March  3, 1881 2,000 

September  19,  1890 20,000 

Total 85,175 


March2, 1829 $5,000 

March  2, 1831 1,175 

February  24, 1832 1,700 

June  28, 1834 10,300 

Jtily2,  1836 7,500 

March  3, 1837 3,000 

July  7,  1838 8,000 

August  30, 1852 7,500 

July  11, 1870 5,000 

The  expenditures  up  to  June  30, 1891,  have  been  $65,759.27.  These 
expenditures  have  accomplished  the  construction  of  two  piers  or  jetties 
at  the  mouth  of  the  river  and  kept  them  in  repair  for  many  years,  the 
construction  and  repair  of  the  wharf,  and  some  dredging,  which  was 
done  years  ago. 

■  The  expenditures  during  the  yeau  ending  June  30, 1892,  have  been 
$14,152.44.  These  have  been  applied  to  the  more  permanent  repair  of 
the  wharf,  most  of  which  has  been  done;  to  the  partial  protection  of 
the  base  of  the  east  jetty;  and  to  the  construction  of  the  jetty  or  dike 
at  Wading  Place. 

Proposals  were  invited  for  the  completion  of  the  work  called  for  in 
the  approved  project,  but  only  one  bid  was  received  at  the  time  ap- 
pointed for  the  opening,  and  it  was  not  accepted,  as  the  prices  were 
regarded  as  too  high.    Proposals  will  be  again  invited. 

There  is  but  little  commerce  on  the  river  and  none  is  expected  to  be 
developed  by  the  improvements.  The  place  is  visited  chiefly  by  small 
sailing  vessels  and  pleasure  craft. 

The  river  is  in  the  collection  district  of  Kennehunk,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  on  Goat  Island  near  Cape  Porpoise. 

Money  statement. 

July  1, 1891,  halance  unexpended $19,332.24 

June  30,  18^,  amount  expended  during  fiscal  year 14, 152. 44 

July  1, 1892,  balance  unexpended 5,179.80 

July  1, 1892,  outstanding  liabilities 235.00 

July  1,1892,  balance  available 4,944.80 


Ahstraci  ofpraposaU  for  stone  work  at  Kennehunk  Biver,  Maine,  May  gS,  189£, 


Ko. 

Bidden. 

Dimension  stone 

for  wharf  (420 

tone). 

stone  for  back- 
ing (200  tons). 

stone  for  Jetty 
(700  tons). 

Fender  timbers 

(5). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amounts 

Price. 

Amount. 

n 

George  Wlllett  Andrews, 
Biddeford.Mfc 

$2. 75 

$1, 155. 00 

$2-25 

$450.00 

$1.65  $1,155.00 

1 

$25.00 

$125.00 

*  lt(gect«d,  prices  being  too  liiglif 
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COMMERCIAL  STATISTICS. 


Bcccipts  and  Bliipments. 

1890. 

1891. 

Coal                  

Tons. 

1,814 

3,685 

1,000 

Total • 

$.980 

4«Q05 

Number  of  vessels  arriving  in  calendar 
Sailing  veBSols  drawiug  from  10  feet  to  12^^  feet 

year 

1891. 

30 

A  zg. 
IMPROVEMENT  OF  HARBOR  AT  YORK,  MAINE. 

York  Harbor  is  located  at  the  moutli  of  York  River,  a  small  stream 
that  empties  into  the  Atlantic  Ocean  about  10  miles  east  of  Ports- 
mouth, N.  H. 

A  survey  was  made  in  1884  and  a  report  thereon  submitted  in  Feb- 
ruary, 1885,  in  which  a  project  of  improvement  was  suggested.  This 
project  had  for  its  object  (1)  the  removal  by  dredging  of  part  of  the 
spit  off  the  southwest  point  of  Stage  Neck ;  (2)  the  removal  of  part  of  a 
sand  shoal  off  BragdouH  Island,  and  (3)  the  removal  of  the  upper  shoal 
just  north  of  Bragdons  Island.  The  object  of  the  improvement  was  to 
widen  and  straighten  the  channel,  which  was  very  crooked  and  diffienlt 
to  navigate,  and  give  a  navigable  channel  of  10  feet  at  mean  low  tide. 
The  estimated  cost  of  the  project  was  $25,000. 

The  project  was  approved  in  188(),  after  the  first  appropriation  for 
the  work  was  made  and  its  execution  was  entered  upon. 

In  1887  it  was  found  that  the  prices  on  which  the  estimate  was  based 
were  too  low,  so  the  estimate  was  revised  and  increased  to  $30,000. 

Subsequently  it  was  found  that  part  of  the  spit  off  Stage  Neck  was 
ledge,  instead  of  loose  rock  and  gravel,  and  in  1888  the  estimate  was 
again  revised  and  made  $44,000. 

The  following  appropriations  have  been  made: 

Angu8t5,1886 $15,000 

August  11, 1«88 10,000 

September  19, 18iK) 10,000 

The  total  expenditures  up  to  June  30, 1891,  have  been  $30,972.68. 
With  these  expenditures  the  following  work  has  been  accomplished: 

Part  of  the  shoal  at  the  entrance  to  the  harbor  has  been  removed  by 
dredging  and  rock  excavation  to  a  depth  of  10  feet  at  mean  low  tide, 
thereby  increasing  the  width  of  the  channel  at  the  narrowest  point 
from  90  feet  to  about  150  feet.  A  part  of  the  shoal  in  the  upper  part 
of  the  harbor  has  also  been  removed  by  dredging  to  the  same  depth, 
increasing  the  width  of  the  10-foot  channel  at  that  point  about  100 
feet. 

The  expenditures  during  the  fiscal  year  ending  Jane  30, 1892,  were 
$4,027.42,  which  were  chiefly  for  liabilities  incurred' daring  the  previous 
fiscal  year.  No  additional  work  was  done  during  the  last  year,  as  the 
available  fiinds  had  been  exhausted. 

The  improvemont  is  in  the  collection  distriot  of  York.    The  neftrett  light-house  Is 

Cape  Neddiok.  3  miles  distant.  .  C^ r^r^n]r> 
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Money  statement. 

d 

during  fiscal  year 

Ainouut  appropriated  by  act  ^proved  July  13, 1892 9j  000. 00 


Jaly  1, 1891,  balance  unexpended $4,027.42 

June  30f  1892,  amoiint  expended  during  fiscal  year 4, 027. 42 


COMMERCIAL  STATISTICS. 
[The  stfitisticfi  of  trade  for  1891  are  furnished  by  the  collector  of  oastoms.] 


Tons. 

Bricks 3, 500 

Coal 400 

Farm  prcKluce 100 

Fi«h  and  oysters 100 

Grain 1 500 

General  mercbandise 500 


Tons. 

Hay 300 

Lime 160 

Wood 800 


Total 6,350. 


Tbe  tonnage  as  tbos  given  is  about  one-tbird  tbat  sbown  in  the  annual  report  of 
1891. 


Number  of  vessels  arrimng  in  calendar  year  1891. 

Sailing  vessels  drawing  10  feet  or  more 10 

Bailing  vessels  drawing  less  than  10  feet 10 

Barges  and  flatboata  from  100  to  200  tons  each 12 


A  20. 

IMPROVEMENT  OF  HARBOR  AT  PORTSMOUTH,  NEW  HAMPSHIRE. 

The  harbor  and  river  act  of  1878  directed  tbat  a  survey  be  made  of 
Portsmouth  Harbor,  New  Hampshire,  with  a  view  to  its  improvement. 
The  survey  was  made  the  same  year  and  a  report  submitted  December 
12, 1878.  The  following  project  for  the  improvement  of  the  harbor  was 
recommended: 

1.  To  close  by  means  of  a  rubblestone  breakwater  the  channel  be- 
tween Great  Island  and  Goat  Island,  so  as  to  prevent  the  strong  cur- 
rents of  flood  tide  from  passing  through  that  channel,  as  by  them  ves- 
sels in  going  up  the  harbor  ha^  often*  been  thrown  upon  Goat  Island 
ledge,  which  projects  far  into  the  channel,  here  very  narrow. 

2.  The  removal  of  Gangway  Bock,  which  wa«  in  the  channel  be- 
tween South  Beacon  Shoal  and  the  navy-yard,  to  a  depth  of  20  feet  at 
mean  low  tide. 

3.  The  removal  in  part  of  the  ledge  at  the  southwest  point  of  Badg- 
ers Island,  upon  which  vessels  were  liable  to  be  and  often  have  been 
thrown  in  coming  down  the  harbor  on  ebb  tide. 

The  estimated  cost  of  the  project  was  $150,000. 

The  first  appropriation  was  made  in  1879,  and  work  on  the  project 
was  begun  the  same  year.  The  first  work  done  was  the  construction 
of  the  breakwater,  which  was  completed  in  November,  1880.  The  re- 
moval of  Gangway  Bock  was  completed  in  1888. 

In  1889  the  project  was  amended  so  as  to  provide  for  the  removal  of 
a  small  part  only  of  the  ledge  at  Badgers  Island,  but  to  a'depth  of  18 
feet  instead  of  10  feet.  The  removal  of  all  that  was  deemed  necessary 
of  this  ledge  was  completed  in  1891,  thus  completing  all  the  work  con- 
templated for  the  improvement  of  the  harbor. 

The  river  and  harbor  act  of  181)0  made  an  appropriation  of  $13,000  for 
the  removal  of  a  ledge  known  as  Pier  Bock.  This  work  also  was  com- 
pleted in  189L 
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The  foUofwiug  iippropriations  have  been  made: 


August  11, 1888 $15,000 

September  19,  1890  (for  removal 
ofPierRdck) 13,000 

Total 135,000 


March  3, 1879 $10,000 

Jnne  14,1880 25,000 

March  3, 1881 20,000 

AiiRiist  2, 1882 17,000 

July  5, 1884 20,000 

August  5,  1886 15,  000 

The  total  expenditures  up  to  June  30, 1891,  have  been  $113,850.04. 
These  expenditures  have  resulted  in  makmg  the  navigation  of  the 
harbor  less  dangerous  than  formerly. 

The  expenditures  for  the  year  ending  June  30,  1892,  have  been 
$14,r>()9.56. 

All  contemplated  improvements  for  this  harbor  having  been  com- 
pleted, no  further  appropriation  is  needed. 

Portsmouth  is  a  port  of  entry.  The  light-houses  are  the  harbor  light  at  Fort  Con- 
stitution, and  Whale  Back,  at  the  entrance.  The  navy-yard  at  Kittery,  Me.,  is  on 
the  east  side  of  the  harbor. 

Money  statement. 

July  1,  1891,  balance  unexpended $21,149.06 

June  30f  1892,  amount  expended  during  fiscal  year 14, 569. 55 

July  1,  1892,  balance  unexpended 6, 579. 51 

July  1,  1892,  outstanding  liabilities 1,972.12 

July  1,  1892,  balance  available 4^607.39 


A  21, 


IMPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

The  Bellamy  River  to  the  head  of  navigation  is  a  tidal  branch  of 
Great  Bay,  which  empties  into  the  Piscataqua  River  at  Dover  Point,  4 
miles  above  the  bridge  at  Portsmouth,  N.  H.  At  low  water  the  chan- 
nel of  the  river  is  too  shoal  for  any  navigation,  except  for  a  short  dis- 
tance from  its  mouth.  The  distance  over  which  improvements  are 
projected  is  about  2^  miles. 

A  survey  was  made  of  the  Bellamy  River  in  1887,  and  a  project  of 
improvement  suggested,  at  an  estimated  cost  of  $28,000,  which  was 
increased  in  1891  to  $35,000.  The  project  is  to  secure  a  channel  50  feet 
wide,  and  5  feet  deep  at  mean  low  tide,  ftom  the  month  of  the  river  up 
to  Sawyer's  Mill  at  Dover.  The  rise  and  fall  of  tide  being  about  7  feet 
a  high- water  navigation  of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888  and  its  execution  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

August  11,  1888 •...: $10,000 

September  19,  1890 10,000 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  ending  June 
30,  1891,  have  been  $10,111.52.  These  expenditures  have  resulted  in 
giving  a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  above 
Roberts's  brickyard,  50  feet  wide,  and  5  feet  deep  at  low  tide.  In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  have 
been  $8.82.  This  expenditure  has  not  added  to  the  facilities  of  navi- 
gation, but  a  contrac't  has  been  made  for  continuing  the  dredging  from 
the  point  where  it  was  stopped  the  year  i>reviou8.    The  work  provided 
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for  under  this  contract  will  add  about  three-four tlis  of  a  niile  more  to 
the  navigably  part  of  the  river. 

There  is  no  trade  on  the  river  at  present  beyond  the  brickyard  near 
which  the  first  dredging  was  begun,  but  it  is  thought  that  the  imj^rove- 
ment  of  the  river  in  the  upper  part  will  develop  the  manufacture  of 
bricks,  an  extra  good  quality  of  which,  it  is  reported,  can  be  made  here 
and  it  will  also  enable  coal  and  other  mill  supplies  to  be  shipped  to 
Sawyer^s  Mill  and  the  western  part  of  Dover  at  a  less  cost  than  at 
present. 

Money  statement. 

July  1, 1891,  balance  unexpended $9, 888. 48 

Jane  30, 1892,  amount  expended  during  fiscal  year 8. 82 

Jnly  1, 1892,  balance  unexpended 9,879.66 

July  1, 1892,  outstanding  liabUities $325.00 

July  1, 1892,  amount  covered  by  uncompleted  contracts 9, 000. 00 

9,325.00 

July  1, 1892,  balance  available 554.66 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 8, 054 .  66 

(.Anouut  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amountthat  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  22. 

IMPROVEMENT  OF  COOHECO  RIVER,  NEW  HAMPSHIRE. 

The  Oocheco  River  is  a  branch  of  the  Piscataqua,  which  empties  into 
the  sea  at  Portsmonth,  K.  H.  Dover  is  the  head  of  navigation  and  here 
the  mean  rise  and  fall  of  tides  is  about  6.76  feet. 

From  Dover  to  the  lower  narrows  a  distance  of  about  1^  miles,  the 
river  was  much  obstructed  by  bowlders,  ledges,  and  shoals,  the  depth 
of  water  being  only  from  6  inches  to  2  leet  at  mean  low  tide.  Appro- 
priations amounting  to  $10,000  were  made  as  early  as  1836  and  1837 
'*  for  deepening  the  channel  of  the  Cocheco  branch  of  the  Piscataqua 
leading  in  to  Dover  Harbor,"  but  the  records  do  not  show  what  work 
was  accomplished. 

The  first  regular  project  for  the  improvement  of  the  river  was  based 
on  an  examination  made  in  1870  and  consisted  in  making  a  channel  not 
less  than  40  feet  wide  and  4  feet  deep  at  mean  low  tide  from  the  lower 
narrows  up  to  Collins'  Wharf,  at  the  head  of  the  upper  narrows.  The 
estimated  cost  of  the  project  was  $45,000. 

Subsequently  more  accurate  and  extended  surveys  having  shown  the 
I)racticability  and  importance  of  extending  the  improvement  up  to 
Packet's  Landing  and  thence  to  make  a  channel  2  feet  deep  at  low  tide, 
corresponding  to  9  feet  at  high  tide,  and  a  width  of  30  feet,  up  to  the 
bridge  at  the  head  of  navigation,  the  estimate  was  increased  to  suit 
the  latter  project  to  $85,000.  This  sum  was  appropriated  between  1871 
and  1878  and  by  1879  all  the  improvements  at  that  time  contemplated 
were  completed. 

These  improvements  opened  up  a  large  commerce  employing  large 
vessels  where  formerly  flatboats  had  been  used.  Owing  to  the  abrupt 
turns,  however,  in  the  channel  at  the  lower  narrows  these  vessels  had 
difficulty  in  passing  that  place.    The  larger  vessels  that  cam^  into  iiso 
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required  a  wider  and  deeper  channel.  A  new  project  was  therefore 
adopted  providing  for  making  a  cut-off  channel  through  Alley's  Point, 
with  straight  connecting  channels  above  and  below,  and  widening  to  60 
feet  and  deepening  to  5  feet  the  existing  channels  through  Ttickey's  and 
Clements  Point  Shoals ;  $28,000  were  appropriated  and  expended  in  mak- 
ing the  "  cut-off"  through  Alley's  Point.  The  other  work  of  blasting 
and  removing  rock  and  dredging  in  the  upper  portions  of  the  river  was 
estimated  to  cost  $47,000  more.  This  second  project  was  completed  in 
1888. 

The  act  of  August  11, 1888,  ordered  another  survey  to  be  made  of  the 
river.  The,  report  of  this  survey  is  dated  December  14, 1889.  The 
large  increase  in  trade  seemed^  justiiy  still  a  further  improvement  of 
the  river,  and  accordingly  a  new  project  was  submitted,  suggesting  an 
improvement  that  looks  to  obtaining  a  channel  depth  of  7  feet,  increased 
to  7^  feet  in  rock,  the  channel  to  have  a  minimum  width  of  CO  feet 
where  coniined  i^i  rock,  increasing  to  60  and. 76  feet  where  the  material 
is  less  expensive  to  remove.  This  last  project  is  estimated  to  cost 
$175,000. 

The  following  appropriations  have  been  made  for  the  improvement  of 
this  river: 


July  4,1836 $5,000 

March  3,1^^7 5,000 

March  3, 1871 10,000 

Juno  10, 1872 10,000 

March3,1873 10,000 

June  23, 1874 10,000 

March  3, 1875 25,000 

August  14. 1876 14.000 


June  18,1878 $6,000 

August2,1882 28,000 

July  5,1884 28,000 

August  5, 1886 10,000 

August  11, 1888 9,000 

September  19, 1890 25,000 

Total 195.000 


The  total  expenditures  on  the  improvement  of  the  river  up  to  June 
30, 1891,  have  been  $170,215.29.  These  expenditures  have  results  in 
giving  a  channel  through  the  rocky  bed  of  the  river  5  feet  deep,  and  40 
leet  wide  in  the  narrowest  parts,  where  before  the  depth  was  only  from 
6  inches  to  2  feet. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1892,  have  been 
$24,188.83.  The  upper  end  of  the  channel  at  Dover  has  been  deepened 
to  7  feet  at  mean  low  tide,  for  a  length  of  1,200  feet,  with  widths  vary- 
ing from  100  to  140  feet.  Portions  of  the  channel  above  and  below 
Clements  Wharf  of  a  total  length  of  600  feet  have  also  been  dredged 
to  the  same  depth. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of  great 
benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of  coal 
alone,  it  is  reported  that  not  less  than  35,000  tons  are  supplied  annually 
at  a  saving  of  50  cents  per  ton,  which  could  not  have  been  done  had  no 
improvements  been  made. 

Money  statement 

July  1, 1891,  balance  unexx>ended $24,784.71 

June  30, 1892,  amount  expended  during  fiscal  year 24, 188. 83 

July  1, 1892,  balance  unexpended 595.88 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 15, 696. 88 


r  Amount  (estimated)  required  for  completion  of  existinpf  project 135,000.00. 

Amount  that  can  be  iirofitablyi'Kpendcd  in  fiscal  year  ending  June  30,1894    50^000.00 
I  (Submitted  in  compliance  Avitli  recj^uiremeuts  of  aection8  2  of  riv^  and 
1     harbor  acts  of  1866  and  1867. 
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COMMEItCIAL  STATISTICS. 

Heceipis  and  shipmentB, 


Articles. 

1890. 
Ton*. 

1891. 

Bricks 

. 

Tom. 

40,056 

Coal - - ' 

26,656 

1,810 

390 

C'^iT)«nt  limf^,  aiwi  plaster- , ,  - ,  - 

^ 

Iron  . . .' ' 

Lumber -- 

1,500 

Phosphate 

150 

Sand, molding -  --  ----  

100 

Iota]     .  .-  .    ^ 

40,000 

70,062 

Number  of  vessels  arriving  in  calendar  year  1891, 

flailing  vessels  from  400  tons  to  500  tons  each 32 

Sailing  vessels  of  less  than  400  tons  each 71 

103 

Tngs  plying  on  the  river 3 

Barges  for  lightering  vessels  drawing  ahovellfeet 1 


A  23. 
HARBOR  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

At  the  instance  of  members  of  the  Marine  Society,  and  the  board  of 
trade,  and  other  citizens  of  Portsmouth,  a  survey  of  this  harbor  was 
made  in  1882  by  CoL  George  Thom,  Corps  of  Engineers.  The  improve- 
ment desired  at  that  time  was  to  have  the  channel  of  entrance  opened 
to  a  depth  of  9  feet  at  mean  low  tide,  for  a  width  of  100  feet,  and  to 
have  the  inner  basin  enlarged  to  a  width  of  300  feet  for  a  length  of 
about  700  feet,  and  the  dredged  channel  and  basin  protected  by  a  rub- 
blestone  breakwater.    The  estimated  cost  of  the  project  was  $33,000. 

The  act  of  Congress  of  July  5,  1884,  directed  a  preliminary  examina- 
tion and  survey  to  be  made  with  a  view  to  its  improvement  as  a  harbor 
of  refuge.  This  examination  was  made  in  the  latter  part  of  the  year 
1884,  and  an  enlarged  project  submitted  for  the  improvement,  the  esti- 
mated cost  of  which  was  $  150,000.  The  former  project  was  not  regarded 
by  the  district  engineer  as  sufficient  to  accomplish  satisfactory  residts, 
and  the  latter  he  regarded  as  too  costly  to  justify  the  Government  in 
undertaking  it.  The  former  project,  however,  was  adopted  in  1886,  and 
its  execution  entered  upon. 

In  1887  the  engineer  recommended  that  the  project  be  enlarged,  as 
the  old  project  did  not  seem  to  meet  the  needs  of  those  interested.  A 
new  project  was  therefore  suggested,  providing  for  the  construction  of 
two  breakwaters,  one  on  the  north  side  and  the  other  on  the  south  side 
of  the  entrance,  and  the  dredging  of  an  anchorage  behind  them  of  about 
49  acres  to  a  depth  of  12  feet  at  mean  low  tide.  The  estimated  cost 
of  the  enlarged  project  was  $235,000. 

The  act  of  1888  made  an  appropriation  for  the  work  of  $20,000,  on  the 
enlarged  plan.  Before  the  improvement  was  undertaken  the  depth  of 
water  in  the  harbor  was  only  about  6  feet  at  low  tide,  and  the  anchor- 
age was  small  in  area  and  exposed  to  the  full  force  of  the  sea,  which  is 
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heavy  when  the  winds  are  strong  from  the  northeast.  The  object  of 
the  improvement  is  to  form  a  harbor  of  refuge  for  small  coasters  and 
other  vessels  that  get  canght  outside  and  are  unable  to  get  into  the 
harbor  of  Portsmouth  on  account  of  the  strong  ebb  tide  which  sets  out 
to  sea.  It  is  said  that  a  number  of  wrecks  have  occurred  which  need 
not  have  happened  if  such  a  harbor  had  been  in  existence. 
The  following  ap'propriations  have  been  made: 

August  0,1886 : $10,000 

August  11,  1888 '. 20,000 

September  19, 1890 40,000 

The  total  expenditures  \ip  to  June  30, 1891,  were  $33,442.44.  The 
results  accomplished  up  to  that  date  were  not  great,  being  only  the 
dredging  of  a  part  of  the  area  intended  for  anchorage  ground  under 
the  new  project,  and  the  partial  construction  of  the  breakwater  on  the 
south  side  of  the  entrance. 

The  expenditures  in  the  iiscal  year  ending  June  30, 1892,  have  been 
$8,980.39.  This  has  all  been  applied  to  the  partial  construction  of  the 
south  breakwater.  ♦ 

A  contract  was  made  with  Thomas  A.  Rowe,  of  !N'ewton,  Mass.,  for 
the  construction  of  the  south  breakwater  and  a  beacon  on  the  end  of 
it.  Under  the  terms  of  the  contract  he  was  authorized  to  use  a  lot  of 
blasted  ledge  which  lay  on  the  shore  in  fipont  of  Fort  McClary.  After 
this  material  had  been  exhausted,  which  was  the  case  after  he  had  taken 
13,502  tons  of  it,  the  contractor  declined  to  go  on  with  his  contract,|claim- 
ing  that  he  had  been  given  to  understand  that  all  the  stone  could  be 
obtained  from  Fort  McClary.  Under  the  circumstances  it  became  nec- 
essary to  annul  the  contract,  which  was  done  in  accordance  with  its 
terms,  in  May,  1892. 

The  work  was  readvertised  under  date  of  May  19,  1892,  and  in 
response  thereto  three  bids  were  received,  that  of  George  Willett  An- 
drews, of  Biddeford,  Me.,  at  $1.11  per  ton,  being  the  lowest.  The  con- 
tract was  awarded  to  him. 

There  is  no  commerce,  properly  considered  as  such,  in  Little  Harbor. 
The  work  is  intended  as  a  harbor  of  refuge,  and  w^ill  doubtless  b«  used 
only  in  case  of  necessity  by  small  coasters  who  can  not  reach  Portsmouth 
Harbor  in  northeasterly  storms. 

Money  statement. 

July  1,  1891,  balance  unexpended $36,557.56 

June  30,  1892,  amount  expended  during  fiscal  year 8,  aSO.  39 

July  1,  1892,  balance  unexpended 27,577.17 

June  1, 1892,'out8tandiDg  liabilities $50. 00 

July  1,  1892,  amount  covered  by  awarded  contracts 26, 640. 00 

26,690.00 

July  1,  1892,  balance  available 887.17 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 30, 887. 17 

(Amount  (estimated)  required  for  completion  of  existing  project 135, 000. 00, 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  q1  sectionfi  2  of  river  and 
harbor  acte  of  1866  and  1867, 
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Ahtiract  of  proposals  for  eonsiruotion  of  breakwater  at  Little  Harbor,  New  Hampshire, 

June  18,  1892. 


So. 


Kame  and  acldrese  of  bidder. 


Thomaa  Liddle,  Boston,  MasH 

John  F.  Hamilton,  Portland,  Mo 

George  Willett  Andrews,  Biddeford,  Me 


Quantity  of  stone, 
24,000  tons. 


^'"'ton?^''  Amonnt. 


fl.24 
1.49 
1.11 


$29,760 
36,760 
26,640 


Contract  has  been  awarded  to  George  Willett  Andrews. 


A  24. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER. 

ING  NAVIGATION. 

DuriDg  March,  1892,  the  lime-laden  s<^hooner  Isahel  Alberto  w^b  sunk 
in  the  southern  part  of  Rockland  Harbor,  Maine,  constituting  an  ob- 
struction to  navigation.  An  allotment  of  funds,  under  the  act  of  elnne 
14, 1880,  has  been  made,  and  proposals  have  been  invited  for  the  re- 
moval of  the  wreck. 

During  December,  1891,  the  schooner  Hxmtress  was  sunk  off  Browneys 
Island,  to  the  southwestward  of  Moosabec  Reach,  Maine.  The  wreck 
endangers  navigation^  and  steps  have  been  taken  looking  to  its  early 
removal. 


A  25. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  PENOBSCOT  RIVER,  MAINE. 
[Printed  in  House  Ex.  Doc.  No.  37,  Fifty -second  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 
JVashingto7i,  D,  C,  December  9, 1891. 
Sir:  I  have  the  honor  to  submit  herewith  copy  of  reports  dated 
March  21  and  November  28,  1891,  respectively,  upon  preliminary  exam- 
ination and  survey,  with  three  maps,*  of  Penobscot  River,  Maine,  made 
by  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers,  in  compliance  with 
provisions  of  river  and  harbor  act  approved  September  19,  1890. 

The  works  of  improvement  on  Penobscot  River  proposed  in  the  proj- 
ect submitted  are,  with  estimates  of  cost,  as  follows: 

1.  Improvements  near  Baneor,  Me : 

Widening   channel   60  feet  on  Brewer  side   and  deepening 

two  areas  near  ferry  landings $15,280 

Removing  top    of  small  ledge  in  front  of  harbor  line  off 
Bacons  Wharf. 200 

Contingencies  and  engineering  expenses 1,520 

$17,000^ 

2.  Constmction  of  two  jetties  near  Crosby  Narrows 20,000 

3.  Constmction  of  three  jetties  at  High  Head  and  Frankfort  Flats,  be- 

tween Winterport  and  Bucksport,  Me 165,000 

Total 202.000 

•Not  reprinted;  printed  in  House  Ex.  Doc.  No.  37,  Fifty -second  Congress,  first 
session. 
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In  case  tliat  an  appropriation  is  made  for  the  improvement  of  Penob- 
scot River  the  question  of  construction  of  jetties  or  deex)enmg  the  nav- 
igable channel  by  dreciging  should  have  further  consideration. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Ungineers. 
Hon.  L.  A.  Grant, 

Acting  Secrfitary  of  War, 


preliminary  examination  of  penobscot  rivbr,  hainb. 

United  States  Enoineer  Office, 

Fortlatid,  Me.^  March  21y  1891. 

General  :  In  compliance  with  requirements  of  section  17  of  river 
and  harbor  act  approved  September  19, 1890,  communicated  in  De- 
partment letter  of  September  20, 1890, 1  have  the  hoiior  to  submit  the 
following  report  of  an  examination  of  the  Penobscot  Biver,  Maine: 

During  the  past  five  years  I  have  visited  various  points  on  the  Pe- 
nobscot River,  with  special  reference  to  ascertaining  its  commercial 
interests  and  necessities,  and  on  the  6th  and  7th  of  November,  1890, 1 
visited  Bangor  and  Bucksport  to  obtain  further  information  for  this  re- 
port. 

As  nearly  as  can  be  ascertained  by  the  means  at  my  disposal,  the 
annual  freight  tonnage  on  the  Penobscot  River  is  largely  in  excess  of 
2,000,000  tons. 

This  is  a  greater  tonnage  than  is  found  on  any  river  of  our  Paciflb 
coast.  Only  six  rivers  on  our  Atlantic  and  Gulf  coast  have  a  larger 
tonnage,  and  five  of  those  include  parts  or  all  of  the  harbors  of  Kew 
York,  Philadelphia,  Baltimore,  Norfolk,  and  New  Orleans. 

The  city  of  Bangor,  which  is  near  the  head  of  tide  water  on  the  Pe- 
nobscot River,  is  at  the  head  of  navigation  for  steamboats  and  sail 
vessels,  though  the  river  is,  in  fact,  legally  a  navigable  stream,  and  is 
used  as  a  water  highway  for  rafting  logs  from  points  much  farther  in 
the  interior  of  the  State. 

The  commercial  statistics  of  the  river  cover  only  the  freights  from 
and  below  Bangor  to  the  head  of  Penobscot  Bay  at  Fort  Point,  a  dis- 
tance of  27  miles  by  the  channel,  though  the  entire  distance  over  river 
and  bay  to  the  coast  headlands  is  about  60  miles. 

The  Penobscot  River  thus  forms  a  most  important  communication 
with  the  interior  of  the  State.  At  Bangor  it  intersects  the  Maine  Cen- 
tral Railroad,  which  crosses  the  State  to  the  Province  of  New  Bruns- 
wick. 

From  these  facts  it  is  my  opinion  that  the  river  is  amply  worthy  of 
improvement. 

The  improvements  required  do  not  seem  extensive  or  disproportionate 
when  the  impoitance  of  the  navigation  is  considered. 

•  Various  surveys  of  portiims  of  the  river  have  been  made  with  a  view 
to  ascertain  the  nature  and  extent  of  obstructions  which  should  be  re- 
moved. 

By  act  of  March  2,  1829,  an  appropriation  of  $300  was  made  for  a  sur- 
vey of  the  channel  from  Whitehead  to  Bangor,  but  no  improvements  were 
undertaken  until  subsequent  to  the  act  of  July  11, 1870,  by  which  the 
sum  of  $15,000  was  apxuopriated  for  the  improvement  of  the  Penobscot 
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Eiver  at  Bangor  and  below.    ^Fhirteen  appropriations  of  an  aggro^'alo 
amount  of  f  308,000  have  been  made  for  the  improvement  of  this  river. 

The  principal  results  have  been  the  enlargement  and  straightening 
of  the  channel  at  and  near  Bangor,  so  as  to  give  a  width  of  not  less 
than  300  feet,  having  a  depth  of  11  feet  at  extreme  low  water  or  about 
14  feet  at  ordinary  low  tides. 

Also  the  removal  of  the  middle  ground  in  Bucksport  Harbor,  the 
widening  of  the  channel  near  Crosbys  Narrows,  and  deepening  and 
Btraightening  the  channel  at  Frankfort  Flats  below  Winterport. 

These  improvements  involved  the  removal  of  several  extensive  ledges 
of  solid  rock,  the  breaking  up  and  removal  of  many  large  bowlders,  and 
a  large  amount  of  dredgiug. 

The  works  near  Crosbys  Narrows,  and  between  Bucksport  and  Win- 
terport, are,  however,  incomplete;  it  also  appears  that  some  bowlders 
and  logs  still  remain,  or  have  recently  be<en  dropped  or  torn  from  the 
bottom  by  heavy  anchors  in  the  harbor  of  Bangor,  causing  obstructions 
which  should  be  removed. 

The  projects  hitherto  submitted  for  improving  the  river  near  Crosbys 
Narrows,  and  between  Bucksport  and  Winterport,  for  wliich  estimates 
were  submitted  in  my  last  annual  report,  are  thought  to  be  sufficient  for 
all  present  necessities  at  those  places.  (Report  Chief  of  Engineers,  1890, 
page  434.) 

The  experiences  between  Bucksport  and  Winterport  indicate  that 
the  only  method  by  which  a  good  channel  can  be  maintained  in  that 
part  of  the  river  is  by  contraction  works,  essentially  as  recommended 
in  my  report  of  January  11, 1888,  and  December  11, 1888.  (See  Report 
of  Chief  of  Engineers^. 1889,  page  516,  and  map  opposite.) 

In  order  to  ascertain  the  exact  extent  and  probable  cost  of  clearing 
obstructions  from  the  river  channel  at  Bangor,  a  survey  will  be  required 
for  which  the  estimated  expense  is  $300. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut,  Col.y  Corps  of  Engineers. 

Brig.  Gen.  Thoivtas  L.  Casijt, 

Chief  of  Engineers^  U.  S,  A. 


guevey  op  penobscot  rivbb,  haine. 

United  States  Engineer  Opfice, 

Portland,  Me.,  November  J2S,  1891. 

Generax:  Tn  compliance  with  instructions  in  Department  letters, 
dated  September  20, 1890,  and  March  24,  1891, 1  have  the  honor  to  sub- 
mit the  following  report  upon  a  survey  of  the  Penobscot  River,  Maine, 
including  a  project  and  estimate  of  the  cost  of  improvements  considered 
proper  to  be  made. 

So  far  as  I  have  been  able  to  ascertain,  the  object  of  the  requirement 
for  an  examination  or  survey  of  the  Penobscot  River,  was  to  obtain  in- 
formation regarding  the  necessity  for  further  improvement  of  the  river 
near  Bangor,  and  at,  or  near  Stern's  Mill,  about  3  miles  below.  The 
maps  were  already  sufficient,  save  to  note  whether  any  changes  had 
occurred  in  the  channel  at  Bangor,  and  the  survey  was  therefore  lim- 
ited to  that  part. 

Climatic  conditions,  such  as  ice  of  winter,  freshets  in  the  spring,  lum- 
ber and  numerous  vessels  in  the  way  in  the  eaiiier  part  of  the  seasoUj 
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and  the  necessity  for  making  the  survey  with  great  economy  upon  tiie 
limited  allotment,  comi)elled  me  to  defer  the  survey  until  the  most 
favorable  conditions  could  be  obtained,  which  was  early  in  October, 
1891. 

Mr.  A.  O.  Both,  assistant  engineer  in  this  oflScej  was  detailed  to 
make  a  survey  and  maps  of  the  part  of  the  river  which  extends  along 
the  front  of  the  wharves  and  forms  the  harbor  of  Bangor  and  Brewer. 

Attention  is  invited  to  the  copy  of  Mr.  Both's  report,  which  is  ap- 
pended. 

The  improvements  recommended  by  Mr.  Both  are,  that  the  channel 
be  widened  60  feet  by  dredging  on  the  Brewer  side;  that  two  small 
areas  be  deepened  near  the  ferry  landings,  and  that  the  top  of  a  small 
ledge,  now  in  front  of  harbor  line  off  Bacon's  Wharf,  be  removed. 

The  improvements  recommended  by  Mr.  Both  have  been  well  con- 
sidered and  are  approved. 

A  very  interesting  point,  developed  by  Mr.  Both's  survey,  is  tlie 
change  in  channel  produced  by  the  upper  wharves  at  High  Head. 

The  new  wharves  form  contraction  works  and  the  change  in  the 
channel  is  entirely  produced  by  the  consequent  scour.  This  point  is 
clearly  shown  upon  sheet  No.  1  of  maps  accompanying  this  report. 

The  material  which  was  formerly  dredged  from  the  harbor  of  Bangor, 
to  afford  a  channel  width  of  300  feet,  having  a  depth  of  11  feet  at  ex- 
treme low  water,  was  deposited  near  the  shore  at  a  short  distance  above 
Crosbys  Farrows.  The  material  consisted  largely  of  coarse  gravel  and 
stones,  mixed  with  a  hard  marl  or  mud,  the  whole  forming  a  ma^  which 
would  not  sensibly  scour  away  by  the  current. 

The  deposit,  therefore,  contracted  the  wet  section  of  the  river  at  that 
place.  The  result  has  been  somewhat  unexpected.  The  shoaling  above 
Crosbys  Narrows  was  caused  entirely  by  deposits  of  mill  waste,  prin- 
cipally edgings,  small  sticks,  and  some  slabs. 

While  it  waa  apparent  that  a  quickened  current  would  prevent  fur- 
ther shoaling,  it  was  not  at  all  clear  that  it  would  perceptibly  improve 
the  channel  by  removing  a  tangled  mass  of  mill  waste. 

For  explanation  of  this  part  of  my  report  I  refer  to  map  on  sheet  No. 
2.  The  deposits  of  dredged  material,  as  above  stated,  extended  along 
the  shore  a  distance  of  about  2,000  feet,  making  a  considerable  con- 
traction of  the  cross  section  of  the  river.  The  river  has,  however,  re- 
adjusted its  conditions  by  widening  the  channel,  which  has  a  depth  ex- 
ceeding 12  feet  at  extreme  low  water.  Tlie  widening  is,  in  places, 
more  than  200  feet — more  than  doubling  the  capacity  of  the  original 
channel.  The  effect  extends  over  a  distance  of  about  3,000  feet,  and 
an  average  width  of  perhaps  1/50  feet.  Over  much  of  the  area  thus 
scoured  away  the  deei)emng  has  been  as  great  as  10  feet. 

Immediately  below  the  part  which  has  been  widened  by  scouring  is 
an  extension  of  the  same  shoal,  the  removal  of  which,  by  dredging,  has 
been  a  part  of  the  projex;t  for  improvement  adopted  in  1884. 

The  area  has  been  dredged  as  shown  upon  the  map,  sheet  No*.  2,  but 
it  is  found  t^o  reftU,  and  a  portion  of  it  has  recently  been  redredged. 

The  experience  related  indicates  that  the  only  method  of  obtaining 
a  permanent  improvement  in  the  channel  width  at  this  place  is  by  con- 
traction w  orks.  Material  dredged  is,  of  course,  unsuitable  to  make  the 
contraction,  and  for  this  reason  I  rec^ommend  the  construction  of  two 
small  jetties  of  rough  stone,  as  shown  in  plan  and  section  upon  the 
map. 

The  estimated  cost  of  the  jetties  will  be  included  with  othei'  esti- 
mates at  the  end  of  this  report. 
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I  can  not  leave  this  part  of  the  river  without  referring  to  the  proposed 
removal  of  the  point  of  shoal  near  Stem's  MiU,  a«  indicated  in  the  river 
and  harbor  act  approved  September  19, 1890. 

In  July,  1890,  the  question  of  dredging  at  Stem's  Mill  was  referred  to 
me  for  report,  and  under  date  of  July  31, 1890,  the  report  was  submitted 
with  an  explanatory  map.  The  report  has  been  included  in  my  annual 
rei)ort  for  year  ending  June  30, 1891,  and  as  it  is  of  much  importance 
in  the  matter  here  discussed,  especial  reference  is  made  thereto. 

I  also  ask  especial  reference  to  map  on  sheet  Ko.  2  accompanying 
this  report. 

The  facts  set  forth  in  the  report  mentioned  convinced  me  fully  that 
the  shoal  was  not  at  all  in  the  way  of  the  general  navigation  of  the 
river.  Nearly  all  the  large  sail  vessels  are  taken  up  and  down  the 
river  by  steam  tugs,  and  the  benefit  to  that  class  of  vessels  from  widen- 
ing the  channel  at  one  limited  place  would  be  too  small  to  be  apprecia- 
ble. On  the  other  hand,  it  is  apparent  that  as  a  contraction  of  the  cross 
section  in  the  vicinity  has  largely  increased  the  navigable  width,  the 
converse  is  very  likely  to  obtain,  so  that  a  sudden  widening  of  the  chan- 
nel beyond  what  natural  conditions  have  been  able  to  maintain  is  cou- 
pled with  the  probability  that  a  shoaling  will  occur  to  a  greater  or  less 
extent  and  that  an  injury  will  thus  result  instead  of  a  benefit. 

It  wDl  be  observed  that  this  widening  is  on  one  side  of  ti  practically 
straight  reach  8,000  feet  long,  where  natural  conditions  do  not  maintain 
a  channel  more  than  one-half  as  wide  as  will  be  produced  in  front  ot 
Stern's  Mill  by  the  dredging  now  under  contract. 

The  petition  for  the  removal  of  this  shoal,  which  is  entirely  of  saw- 
mill waste,  originated  in  the  office  of  the  proprietors  of  the  adjacent 
sawmill,  who  are  also  proprietors  of  some  large  ice  houses. 

It  may  be  incidentally  remarked  that  the  area  available  for  cutting 
ice  will  be  sensibly  increased  by  removing  the  shoal,  as  a  part  of  it  pro- 
jects above  low  water. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
for  **  Improving  Penobscot  Kiver,  Maine,  continuing  improvement  and 

for  dredging  near  Stern's  Mill,  $25,000." 

•  ••••••• 

All  the  obstructions  which  have  thus  far  been  brought  to  my  atten- 
tion on  the  Penobscot  River  below  Bangor  are  due  entirely  to  mill 
waste  and  reftise. 

Much  of  this  waste  has  doubtless  been  deposited  from  the  banks  of 
small  tributaries  which  are  not  considered  navigable  and  has  been 
carried  down  in  freshets  to  the  navigable  waters  of  the  Penobscot- 

Th^  worst  obstruction  at  present  in  the  river  is  the  shoal  at  High 
Head,  near  Bucksport.    (See  sheet  No.  3.) 

The  channel  depth  is  very  uncertain,  owing  to  the  material  compos- 
ing the  l)ar,  which  is  almost  entirely  of  sawdust.  The  extreme  varia- 
tions in  the  low- water  depth  shown  by  maps  in  this  office  is  about  9 
feet. 

The  bar  at  Frankfort  Flats  is  nearly  all  of  the  same  kind  of  mill 
refuse.  The  results  of  dredging  in  that  bar  indicate  very  conclusively 
that  the  fluctuations  are  so  great  that  the  only  reliable  method  of  main- 
taiuing  a  permanent  and  satisfactory  channel  is  by  introducing  some 
kind  of  contraction  work  to  accelerate  or  modify  the  currents. 

The  situ  amount  of  material  above  the  grade  of  22  feet  below 
mean  low  water  in  the  channel  which  was  dredged  may  be  summarized 
as  follows: 

Cubic  yarda. 

In  September.  1887 134,057 

In  August,  1889 /m^,^  72, 593 
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In  August,  1889,  dredging  was  commenced,  and,  except  a  suspension 
for  winter,  was  conti  mkmI  untilJuly  24, 1890. 

The  dredging  was  to  an  average  depth  of  about  2  fe^t  below  grade, 
and  the  amount  removed  was  152,376  cubic  yards,  measured  in  scows. 

Immediately  after  the  work  was  completed,  a  close  survey  showed 
about  19,500  cubic  yards  more  material  in  the  d&annel  than  th^e  was 
when  work  was  commenced. 

On  October,  1891,  another  close  survey  of  the-  same  channel  showed 
still  further  filling,  so  that  the  amount  above  grade  was  48,407  cubic 
yards  more  material  than  in  the  month  before  dredging  commenced. 

The  material  has  been  found  of  a  kind.. so  easily  moved  that  the  full 
amount  of  contraction  works  planned  in  1888  does  not  seein  to  be  re- 
quired.   (See  map  opposite  page  516,  Eeport  of  Chief  of  Engineers,  1889.) 

A  new  project  is  therefore  submitted  as  the  result  of  several  years'  ex- 
perience and  study  of  the  situation  at  Frankfort  Flats  and  at  High  Head. 

It  should  be  stated  that  as  the  channel  at  Frankfort  Flats  is  at  present 
far  better  than  over  the  bar  at  High  Head.it  gives  no  present  tronble, 
because  any  vessel  which  can  pass  over  tne  bar  below  will,  of  course, 
have  no  special  diflSeulty  where  the  channel  is  deeper. 

The  project  now  submitted  for  accomplishing  the  result  indicate  is, 
first,  to  construct  the  jetty  0  of  rough  stone  from  the  shore  to  the  con- 
tour of  12  f(^et  depth. 

This  jetty  will  deflect  the  strong  flood-tide  currents  which  now  sweep 
obliquely  across  the  ohannel,  and  will  increase  the  ebb  currents  at  that 
point. 

Second.  For  the  bar  at  High  Head,  to  construct  two  smaU  jetties, 
A  and  B,  of  rough  stone,  as  shown  upon  the  map,  sheet  3. 

The  estimated  cost  of  the  entire  project  here  submitted  for  the  Penob- 
scot River  is  as  follows : 

For  widenioji^  channel  at  Bangor  and  dredging  at  ferry  landings; 

47,600  cubic  yards  dredging,  at  30  cents $14, 280 

•    200  cubic  yards  bowldera,  at  $5 1,000 

Removing  small  ledge  in  front  of  harbor  lino  at  Bacon's  Wharf.  200 

Contingenoies  and  engineering  expenses 1, 520 

Total  for  improvements  near  Bangor $17,C0(> 

Second.  For  two  jetties  near  Crosbys  Narrows: 
Jettv    I,   9, 667  tons  stone  (2,000  pounds). 
Jetty  II,  8, 694  tons  stone  (2,000  pounds). 

Total,      18, 361  tons  stone,  at  $1  per  ton 18,361 

Engineering  and  contingencies,  say 1,639 

Third.  For  three  jetties  between  Bucksport  and  Winterport: 
Jetty  C,    78, 019  tons  of  stone. 

Jetty  B,    40, 044  tons  of  stone.  ^ 

Jetty  A,    82, 825  tons  of  stone. 

Total,       200,888  tons  of  stone,  at  75  cents 150,666 

Contingencies  of  engineering,  etc 14,334 

Total 165,000 

Total  of  ostiiiiales ■ 202.000 

My  preliminary  report,  submitted  JVlarch  21, 1801,  coiitJiined  a  general 
statement  regarding  the  situation  of  the  river,  its  tonnage,  and  commer- 
cial impoilaiice. 

For  the  year  1890  a  statement  of  the  exports  from  the  river,  procured 
from  entirely  reliable  sources,  but  of  necessity  very  incomplete,  showed 
export  shipments  of  ice,  lumber,  granite,  bricks,  and  miscellaneous 
productions,  amounting  to  1,039,521  tons,  carried  in  vessels.    In  addi- 
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tion  to  this  large  quantities  of  lumber  are  towed  in  rafts.  The  imports 
are  nearly  one-third  as  much  as  the  exports^  and  the  number  oi'  pafi- 
seugers  by  steamboats  amounts  to  many  thousands  annually. 

Vessels  drawing  21  feet  or  more  arrive  at  and  depart  from  Bangor  at 
high  water.  In  order  to  do  this,  the  points  below  must  be  passed  at 
lower  stages  of  the  tide,  and  to  prevent  delay  and  embarrassment  to 
the  large  business  of  the  river,  the  points  which  must  necessarily  b© 
paesed  at  low  water  should  give  as  great  a  depth  at  that  stage  as  is 
needed  at  Bangor  when  the  water  is  high.  For  these  reasons  a  chan- 
nel 22  feet  deep  is  required  at  Frankfort  Flats  and  High  Head. 

Maps  in  three  tracings,  already  mentioned,  are  forwarded  sisparately 
to  accompany  this  report.*  As  the  maps  are  essential  to  a  fuU  under- 
standing of  the  discussion  here  submitted,  I  have  specially  to  ask  that 
they  may  be  included  in  the  printed  report. 

Very  respectfully,  your  obedient  servant, 

J ARED  A.  Smith, 

Brig.  Gen.  Thomas  L.  Casey,        ^'^«*-  <^^^->  ^^'^^'  ^f  Engineers. 
Chief  of  Ungineers,  U.  8.  A. 


report  of  mr,  a.  c.  both,  assistant  engikbbr. 

United  States  Engineer  Ofeice, 

Portland,  Me.,  November  17, 1891. 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  ngon  an  examination 
of  Bimgor  Harbor,  Maine,  required  by  river  and  harbor  act  dated  September  19,  1890. 
The  survey  was  made  in  the  first  part  of  October.  The  soundings  tihown  on  the 
accompanying  map  were  all  located  accurately  by  transit  angles  £rom  shore.  They 
refer  to  the  level  of  extreme  low  water,  which  is  about  3  feet  beloW  the  level  of  the 
average  low-water  stage  of  the  river. 

From  these  soundings  it  is  apparent  that  the  present  condition  of  the  haibor 
bottom  has  not  materially  changed  since  the  time  tne  improvements  were  first  com^ 
menced  in  1870.  The  principal  shoaling  of  any  consequence  (from  0  to  2  feet)  over 
areas  formerly  dredged  to  11  feet  at  extreme  low  water,  has  taken  place  in  front  of 
and  below  Smith,  Morse  &  Co.'s  wharf,  as  far  as  the  ferry  slip  in  Brewer.  The  con- 
dition for  the  deposit  of  matter  in  this  locality  is  very  favorable.  The  main  current 
of  the  river  here  sweeps  along  the  Bangor  shore,  causing  a  large  eddy  to  form  ondei 
the  lee  of  Smith.  Morse  &  Co/s  wharf,  and  as  far  down  as  the  ferry  slip.  The  ma- 
terial which  is  thus  unavoidably  deposited  here  consists  entirely  of  fine  drift  stuff 
and  sawdust,  and  forma  no  dangerous  obstruction  to  the  anchorage  of  smallei  coast- 
ing vessels,  which  are  mostly  anchored  in  this  locality. 

A  very  slight  shoaling  (a  few  tenths  of  a  foot)  has  taken  place  in  the  easterlv  half 
of  the  channel,  between  the  wharf  of  the  Dirigu  steam  sawmill  and  McGilvery's  ma- 
rine railway  wharf.  This  shoaling,  however,  can  be  entirely  prevented  by  a  proper 
decrease  of  the  cross  section  of  the  river  at  this  place.  The  dredged  channel  other- 
wise has  kept  its  depth  of  11  feet  at  extreme  low  water  admirably  well,  and  has 
proved  of  great  value  to  the  shipping  in  Bangor  harbor. 

In  order  to  make  this  examination  ns  thorough  as  possible,  I  requested  all  inter- 
ested parties,  having  knowledge  of  any  obstruction  to  the  easy  and  safe  navigation 
of  the  harbor  to  Inform  me  thereof,  so  that  they  might  be  included  in  the  examina- 
tion. Through  the  courtesy  of  the  three  local  Bangor  papers,  the  request  was  pub- 
lished at  the  time. 

The  only  direct  response  to  this  notice  came  from  Mr.  Bacon,  coal  merchant,  who 
informed  me  that  a  small  point  of  ledge  in  front  of  his  wharf  had  given  him  con- 
siderable trouble,  by  damaging  many  vessels  lying  at  his  wharf.  Tnis  small  point 
of  ledge  escaped  detection  during  a  close  survey  of  this  locality  made  by  me  in  1872. 
It  is  located  210  feet  below  lower  corner  of  the  Bangor  and  Boston  steamer  wharf, 
and  36  feet  outside  of  the  face  of  Mr.  Bacon's  Wharf  (or  11  feet  outside  of  the  es- 
tablished harbor  line).  Its  shoalest  has  5.6  feet  of  water  on  it  at  extreme  low  water, 
and  is  about  4  feet  wide  and  6  to  7  feet  long,  and  slopes  down  to  the  level  of  the 
snrronnding  bottom. 

I  recommend  that  this  obstnictien  be  removed  to  the  depth  of  surrounding  bottom, 
which  is  8  feet  at  extreme  low  water. 

The  improvements  made  so  far  in  Bangor  Harbor  have  proved  of  great  benefit  and 
ftre  highly  appreciated.  The  general  desire  for  more  room,  however,  is  expressed  by 
every  one  with  whom  I  conversed  upon  this  subject. 

*Not  reprintod;  printed  in  House  Ex.  Doo.  No.  37,  Fifty-aeoond  Congress,  first 
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To  meet  this  demand  for  inoreaaed  anohorage  facilities  it  is  proposed  to  inridcn  tbe 
present  channel  by  excavating  a  strip  60  feet  wide  along  the  entire  lensth  of  chan- 
nel at  its  easterly  or  Brewer  side,  thns  making  the  channel  360  feet  wide. 

This  would  require  the  removal  of  46>000  cubic  yards  of  material,  measared  in 
scows.    The  material  consists  mostly  of  coarse  gravel  and  rocks. 

While  dredging  under  former  contracts  quite  a  number  of  large  bowlders  were  met 
with,,  and  for  this  work  it  is  estimated  that.  200  cubic  yards  of  such  rocks  may  be 
founds  the  removal  of  which  is  estimated  at  $5  per  cubic  yard. 

It  has  also  been  represented  to  me  that  the  steam  ferryboat  which  plies  between 
Bangor  and  Brewer  is  very  frequently  detained  at  time  of  low  water  from  reaching 
the  floating  platforms  at  either  side,  to  the  great  annoyance  of  the  passengers. 

Three  hundred  thousand  passengers  were  carried  across  by  tliis  lerry  in  1890.  A 
very  small  amount  of  dredging  in  front  of  these  landings  would  facilitate  the  prompt 
landing  of  passengers,  and  certainly  would  be  appreciated  by  the  thousands  who 
are  often  kept  within  10  or  20  feet  of  the  landing  waiting  for  the  tide.  The  removal 
of  about  800  cubic  yards  of  material,  mostly  old  slabs  and  edgings,  in  front  of  either 
platform,  to  a  depth  of  4  feet  at  extreme  low  water,  will  g^ive  ample  facilitiea  to  the 
ferryboat  during  time  of  low  water  to  make  its  trips  without  interruption,  which 
is  necessary  to  accommodate  the  traffic. 

In  comparing  the  contour  lines  of  survey  of  1872  with  those  of  the  present  survey, 
in  the  vicinity  of  Fred  Ay er's  ice-house'wharf,  opposite  High  Head  wharf,  it  will  be 
found  that  the  11-foot  contour  of  1872  has  receded  on  an  average  100  feet  toward  the 
Brewer  shore  (and  the  low-water  line  in  the  same  ratio). 

Thus  the  channel  at  this  place  is  now  over  400  feet  wide.  This  great  scour  being 
the  direct  result  of  the  building  of  the  "Upper  High  Head  Wharf  "and  its  influence 
upon  the  direction  of  the  current,  it  shows  conclusively  that  by  judicious  coll^rac- 
tion  of  the  cross  section  of  the  river  all  the  imx^rovemeuts  may  not  onl^  be  kept 
entirely  clear  of  deposits,  but  may  gradually  be  considerably  increased  in  width 
and  depth. 

As  it  is  evident  that  the  shoaling  in  the  dredged  channel  off  and  below  the  Dlrigo 
Wharf  is  caused  by  the  abnormal  width  of  the  river  at  this  place,  it  is  suggest-ed 
that  the  harbor  line  be  placed  some  200  feet  east  of  the  present  location,  and  that 
the  material  to  be  excavated  from  the  east  side  of  the  channel  be  deposited  behind 
it  from  Qreens  fiex  Ledge  down  toward  High  Head  Wharf.  This  suggested  new 
location  of  the  harbor  line  will  in  no  way  decrease  the  capacity  of  the  harbor,  as 
this  part  of  the  river,  having  a  very  hard  and  rocky  bottom,  is  seldom  used  as 
anchorage  for  vessels.  In  former  years  this  area  was  used  by  a  great  number  of 
small  coasting  vessels,  which  were  anchored  side  by  side  and  at  right  angles  to  the 
axis  of  the  river  and  loaded  there. 

With  the  employment,  generally,  of  larger  and  deeper  draft  vessels,  this  area  has 
become,  so  to  say,  useless.  By  partly  filling  it  with  the  excavated  material,  which 
consists  mostly  of  coarse  gravel  and  rocks,  bein^  an  excellent  and  permanent  ma» 
terial  for  filling,  the  main  channel  will  thereby  be  kept  entirely  clear  of  any  deposits. 
Since  the  survey  of  the  Penobscot  Kiver  from  Bangor  to  Crosbys  Narrow^,  which  was 
made  in  1872-^74,  a  large  number  of  ice  houses  and  other  establislunents,  with  the 
necessary  wharves  and  piers,  have  been  built  on  this  part  of  the  river. 

These  latter  doubtless  have  caused  considerable  changes  in  the  formation  of  the 
river  bottom  by  contraction  of  cross  section  and  by  diversion  of  the  currents.  It 
would  therefore  seem  appropriate  to  have  a  survey  made  from  High  Head  wharves 
to  Stern's  Mill  (a  distance  of  about  2^  miles),  to  locate  all  the  new  wharves,  piers, 
and  other  structures,  and  to  make  a  sufficient  number  of  soundings  to  clearly  aefine 
ohiinges  and  the  location  of  the  channel. 

The  following  estimate  for  the  i)roposed  improvements  is  herewith  respectfully 
submitted : 

1.  Widening  and  deepening  the  ship  channel  in  Bangor  Harbor,  Maine,  60 

feet  at  its  easterly  edge,  11  feet  deep  at  extreme  low  water,  will  require 
the  removal  of  47,600  cubic  yards  of  material  measured  in  scows  (in 
eluding  1,600  cubic  yards  of  dredging  in  front  of  the  ferry  landings),  at 
30  cents  per  cubic  yard $14,280 

2.  For  removing  200  cubic  yards  of  lar^e  bowlders,  at  $5  per  yard 1, 000 

3.  For  removal  of  small  ledge  in  front  of  harbor  line,  off  Bacon's  coal  wharf..  200 

4.  Contingencies  and  engineering  expenses 1,520 

Total  cost  of  improvement 17,000 

Very  respectfully,  your  obedient  servant, 

A.  C.  Both, 
AssUtant  Engineer, 
Lieut.  Col.  Jarkd  A.  Smith, 

Corjys  of  Eiujincers,  U,  S.  A, 
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[Printed  In  Honse  Ex.  Doo.  Ko.  76,  Fifty -seoond  Congress,  first  session.] 

PRELIMINABY  EXAMINATION  OF  KENNEBEC  RIVER,  MAINE,  FROM  WATER- 
VILLE  TO  STEAMBOAT  WHARF  AT  AUGUSTA, 

United  States  Engineer  Office, 

PortlaM,  Me.y  December  12j  1890. 

General:  In  compliance  with  instructions  in  Department  letter, 
dated  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  of  a  preliminary  examination  of  the  Kennebec  River  from  Water- 
ville  to  the  steamboat  wharf  at  Augusta,  Me. 

On  the  21st  of  October  I  went  over  the  entire  distance  of  16  miles 
from  the  dam  at  Waterville  to  steamboat  wharf  at  Augusta,  and  ob- 
served the  points  bearing  upon  its  improvement  for  navigation. 

Leaving  Waterville  in  a  rowboat,  accompanied  by  Hon.  William  T. 
Haines,  secretary  of  the  Waterville  Navigation  Company,  and  with  a 
river  pilot  and  a  helper  as  oarsman,  the  channel  was  fii'st  observed  as 
far  as  Vassalboro  Landing,  which  is  on  the  east  side  of  the  river,  some- 
what more  than  6  miles  below  Waterville. 

Nearly  all  the  channel  obstructions  are  included  in  .this  part  of  the 
river,  and  a  small  boat  afforded  better  opportunities  for  inspecting  the 
shallow  places.     • 

The  landing  at  Waterville  is  now  from  a  small  channel  behind  a  low 
island,  which  has  been  formed  below  the  large  cotton  mill. 

After  passing  out  to  the  main  channel  of  the  river  a  bar  of  sawmill 
waste  is  found  projecting  beyond  the  island. 

Descending  the  river,  the  water  was  generally  found  deep  and  smooth. 
I  had  no  means  of  measuring  the  widtli  between  banks,  but  judged  it  to 
range  from  600  to  1,200  feet,  the  broader  places  generally  being  the  less 
deep. 

Fort  Point  Reef,  Pettys  Rips,  Carters  Rapid,  and  Six  Mile  Fall  are  all 
places  where  the  channel  is  more  or  less  obstructed,  apparently  by 
bowlders  and  small  stones  in  various  sizes. 

The  ripple  of  the  water  over  large  bowlders  was  noticed  in  many 
places  in  or  near  the  channel. 

At  one  place  in  the  river  was  a  small  machine,  which  the  Navigation 
Company  has  been  employing  in  removing  some  of  the  more  annoying 
bowlders. 

So  far  as  can  be  judged  by  observing  the  formations  of  the  banks  or 
by  prodding  the  bottom  with  a  pole  the  improvement  of  the  channel 
will  not  require  the  removal  of  solid  ledge.  This  point  can  be  defi- 
nitely determined  only  by  an  examination  of  the  bottom  by  borings  or 
by  driving  rods. 

At  Vassalboro  Landing  I  took  passage  on  the  steamer  City  of  Water- 
villej  in  company  with  Mr.  Haines  and  others. 

There  are  no  obstnictions  of  any  great  present  importance  between 
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Vasaalboro  and  the  dam  at  Augusta,  about  10  miles  below.  The  river 
is,  however,  dotted  with  piers  which  have  been  built  by  lumber  com- 
panies at  whatever  points  suited  their  convenience  for  booming  logs  with- 
out reference  to  any  channel  for  commercial  navigation. 

At  one  point  the  bank  on  the  east  side  of  the  river  was  observed  to 
be  "caving  in,"  and  thus  widening  the  river,  as  a  result  of  the  increased 
current  thrown  against  the  shore  by  the  piers. 

Much  of  the  time  in  summer  the  river  in  places  is  practically  filled 
with  logs,  which  extend  from  shore  to  shore.  Many  times  in  passing 
along  the  shore  I  have  observed  the  accumulations  of  logs,  which  seemed 
to  cover  the  water  for  miles. 

In  the  autumn  the  amount  of  logs  is  naturally  reduced  to  a  minfmnm, 
and  yet  on  arriving  near  the  dam  at  Augusta  the  steamer  was  unable 
to  reach  the  lock,  owing  to  the  logs  which  were  held,  by  a  boom  entirely 
inclosing  the  approaches. 

The  lumber  companies,  which  have  done  so  much  injury  to  naviga- 
tion and  other  interests  by  the  waste  from  their  mills,  not  only  use  the 
river  for  its  legitimate  purpose  as  a  public  highway  for  transportataon, 
but  use  its  channel  to  store  and  preserve  the  logs  for  an  indefinite  time, 
until  they  can  be  manufactured  into  lumber  or  pulp. 

The  dam  at  Augusta  was  built  under  a  charter  originally  granted  by 
the  State  of  Maine,  March  7, 1834.  By  an  act  of  March  13,  1887,  the 
name  of  the  corporation  was  xjhanged  to  the  ^'  Kennebec  Locks  and 
Canals  Company,"  and  the  capital  stock  was  limited  to  $600,000. 

The  first  boat  passed  through  the  lock  on  the  12th  day  of  October, 
1837. 

As  a  description  of  the  dam  and  lock  are  of  interest  in  this  connec- 
tion, and  as  the  record  should  be  preserved,  I  quote  the  following  Irom 
"The  History  oil  Augusta,^' published  in  1870,  by  James  W.  North, 
pages  579  and  580. 

The  dam  at  this  time  was  600  feet  in  lenpth  between  the  abutments,  with  a  base  of 
127  foet  and  height  of  16  feet  above  ordinary  high  water.  It  was  built  in  the  most 
substantial  manner,  with  cribs  of  timber  bolted  and  treenaUed  together  and  filled 
with  ballast.  The  upper  slope  was  covered  with  5-inch  pine  plank,  jointed ;  the 
lower  with  5  and  3  inch  hemlock  plank.  The  top  was  covered  with  stone  8  feet  long, 
secured  with  iron  straps  and  bolts.  The  central  portion  for  GO  feet  was  depressed 
20  inches  for  a  sluice  way. 


X.  Canals;   2.  Gravol  bed  of  river;   3.    Lock 
below  dam. 


Longitudinal  Section  of  Dam. 

4.  Top  of  dam; 


6.  High  water 


Tbanh\t:rsb  Section  of  Dam. 
1.  Sheet  piling;  2.  Upper  slope  graveled ;  3.  Stone  cap;  4,  Lower  slope. 

The  walls  of  the  lock  were  of  granite,  170  feet  in  length,  its  chamber  being  101  feet 
long  by  2i<k  feet  wide  in  the  clcnr,  with  a  single  lift.  The  west  wall  of  the  lock 
foriued  the  eastern  abutment  of  the  d;uu  and  was  26  feet  at  the  base  aud  25  feet  a| 
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the  top.  The  ea£(t  and  head  walls  were  of  corresponding  thickness.  The  face  oonrses 
of  the  walls  were  hammered  bed  and  Joint,  rabbeted,  and  laid  in  cement  and  the 
rabbet  filled  with  cement.  The  floor  of  the  lock  was  laid  with  5-inch  pine  plank, 
tongned  and  nooved,  on  timbers  15  inches  deep.  The  main  gates  of  the  Iock  and 
canals  were  of  Chesapeake  white  oak,  with  wickets  of  cast  iron.  The  large  stone 
piers  above  the  dam  to  protect  the  lock  and  abutments  were  30  feet  square  at  the 
Dase,  25  feet  at  the  top,  and  34  feet  high,  strongly  clamped  and  strapped  with  iron. 
The  canals  on  each  side  of  the  river  were  50  feet  wide,  carrying  10  feet  of  water  from 
the  level  of  the  top  of  the  dam.  The  walls  were  22  feet  high,  7i  feet  thick  at  the 
base,  and  5  feet  at  the  top.  They  were  finished  as  far  as  and  including  the  guard 
gates,  from  which  sheet  piling  extended  across  and  25  feet  into  each  bank  and  was 
driven  10  feet  below  the  bottom  of  the  canals.  The  bank  walls,  exteudiiag  abont  500 
feet  above  and  below  the  dam,  were  of  the  same  height  as  the  canal  walls,  and  were 
8  feet  thick  at  the  base.  The  upper  side  of  the  dam  was  secured  by  a  sheet  of  tim- 
ber piling,  tongiicd  and  grooved,  passing  into  the  western  bank  and'connecting  with 
the  piling  crossing  the  lock  into  the  eastern  bank.  Above  this  and  covering  the  en- 
tire planking  of  the  upper  slope  was  a  heavy  mass  of  gravel. 

About  25  tons  of  iron,  75,000  tons  of  ballast,  and  2,500,000  feet  of  timber  were  used 
in  constructing  the  daim,  and  800,000  cubic  feet  of  granite  on  the  lock^  piers,  canal, 
and  bank  walls. 

At  a  time  peculiarly  favorable  for  measuring  the  water,  when  the  space  through 
which  the  river  flowed  was  contracted  to  17  feet  wide  and  24  feet  de<^.p,  repeated  ob- 
servations were  made  upon  the  velocity  of  the  current,  to  ascertain  the  quantity  of 
water  passing,  and  at  no  time  was  it  found  to  be  less  than  2,500,000  cubic  feet  per 
second.  -This  was  in  1837,  a  year  remarkable  for  the  small  quantity  of  water  run- 
ning in  all  the  streams  in  the  neighborhood.  The  poud  formed  by  the  dam  covers 
1,200  acres.  It  is  16  miles  long,  with  an  average  depth  of  16  feet.  This  magnifioent 
water  power  cost  the  large  sum  of  $300,000. 

The  exact  lift  of  the  lock  is  not  given^  but  the  height  of  the  dam  is 
snfQv.ient  to  afford  practically  a  slack-water  navigation  for  10  miles 
above,  and  to  reduce  the  surface  declivity  and  tlierefore  increase  the 
depth  over  much  of  the  remaining  distance  to  Waterville. 

Below  the  dam  the  water  is  quite  rapid  over  a  distance  of  perhaps 
one-fourth  of  a  mile  and  the  navigable  channel  is  narrow. 

The  dam  ftirnishes  a  wat«r  power  for  extensive  cotton  mills  on  the 
west  side  and  for  a  mill  for  the  manufacture  of  wood  pulp  adjacent  to 
the  lock  on  the  east  side  of  the  river. 

The  water  from  the  mills  returns  to  the  channel  at  points  somewhat 
below  the  dam,  so  that  in  low  stages  of  the  river  the  channel  at  the  foot 
of  the  lock  has  a  smaller  depth  than  would  otherwise  be  found.  On 
the  day  of  my  visit  the  depth  in  thischaunel  was  probably  from  5  to  6  feet. 

A  lock-tender  is  employed  and  tolls  ai  e  charged  for  the  passa  ge  of  boats. 

JJQ  February,  1870,  the  old  dam  at  Augusta  was  carried  away  in  a 
freshet  and  some  modifications  were  doubtlcvss  introduced  in  renewing 
it.    The  lock,  however,  remains  essentially  as  first  constructed. 

The  bridge  of  the  Maine  Central  Kailroad  and  the  highway  bridge 
belonging  to  the  city  of  Augusta  cross  the  river  between  the  dam  and 
the  steamboat  landing.  The  city  bridge  has  recently  been  entirely  re- 
built and  some  part  of  one  or  more  of  the  old  piers,  as  well  as  some 
loose  stones  which  have  been  taken  from  them,  are  more  or  less  in  the 
channel  way.  Some  stones,  originally  intended  for  use  in  piers  of  the 
railroad  bridge,  are  also  in  the  channel  near  the  etist  shore,  Neither  o| 
the  bridges  are  provided  with  draws,  but  at  present  they  are  not  re^ 
quired,  because  the  bridges  are  sufliciently  high  to  permit  the  passage 
of  small  steamboats  underneath,  and  there  is  no  present  demand  lor 
vessels  with  masts  to  carry  freight  to  points  above. 

A  survey  or  reconnaissance  of  the  Kennebec  Kiver  from  Augusta  to 
Skowhegan,  several  miles  above  Waterville,  was  maxle  under  direction 
of  Colonel  Abort,  of  the  United  States  Topographical  Engineers,  in  the 
summer  of  1826.  There  are  no  maps  or  other  record  of  that  survey  in 
this  office. 
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A  considerable  aniount  of  navigation  lias  at  times  extended  over  the 
river  as  far  up  as  Waterville,  both  before  and  after  the  construction  of 
the  lock  and  dam. 

North's  History,  already  mentioned,  states  that  the  steamboat  TTater- 
ville^  built  at  Bath,  was  running  on  the  river  in  1825.  In  June  of  that 
year  she  took  passengers  to  Portland  on  the  occasion  of  the  visit  of 
Lafayette.  The  steamer  could  only  run  to  Waterville  when  the  river 
was  swollen. 

The  steamer  City  of  Waterville^  now  running  upon  the  river  above 
Auguista,  is  registered  as  of  32  tons  burden,  but  its  actual  capacity  is 
much  larger.    The  boat  is  90  feet  long  and  24  feet  wide. 

The  trips  of  the  steamer  have  been  very  seriously  impeded  and  some- 
times made  quite  impracticable  by  the  \  ast  storage  of  logs  already 
mentioned.  Notwithstanding  the  difficulties  the  stumer  has  run  most 
of  the  time  and  has  carried  freight  and  passengers.  I  was  informed 
that  the  running  expenses  of  the  steamer  have  been  paid  by  receipts 
from  passengers  only,  at  rates  about  one-half  those  charged  by  the 
railroad  for  equal  distances. 

The  river  from  Waterville  to  Augusta  is  very  direct,  and  its  surround- 
ings give  it  a  rare  beauty.  The  west  bank  rises  abruptly  to  a  consid- 
erable height  and  where  not  too  steep,  the  slope  is  wooded.  The  east 
bank  is  lower  and  the  adjoining  lands,  rising  more  gently,  are  covered 
with  good  farms. 

Waterville  is  the  natural  head  of  steam  navigation,  though  Augusta 
is  at  the  head  of  tidewater. 

It  was  not  practicable  to  obtain  an  exact  state>ment  of  all  the  articles 
of  freight  upon  which  cheaper  rates  may  be  expected  by  improving  the 
channel  for  navigation. 

In  the  evening  of  October  20  I  held  an  informal  conference  with  sev- 
eral representative  citizens  of  Waterville, who  assembled  in  the  office  of 
Hon.  William  T.  Haines.    The  following  points  were  developed: 

Waterville  is  a  prosperous  business  and  manufacturing  city  of  7,500 
inhabitants.  It  is  also  the  seat  of  Colby  University.  Other  towns  and 
villages  within  the  radius  of  a  few  miles  and  having  a  common  interest 
with  Waterville  in  obtaining  cheaper  transportation  increase  the  ag- 
gregate population  of  the  communities  to  more  than  26,000. 

There  are  but  few  rivers  in  the  United  States  whose  tonnage  exceeds 
that  of  the  Kennebec.  The  latest  statistics  indicate  that  the  annual 
freight  tonnage  on  this  river  below  Augusta  exceeds  2,500,000  tons.  In 
the  freight  tonnage  statistics  the  vast  amount  of  lumber  floated  down 
in  single  logs  and  rafts,  both  above  and  below  Augusta,  is  not  counted. 

The  annual  consumption  of  coal  sold  at  Waterville  for  manufacturing 
and  domestic  use,  as  stated  by  dealers,  is  17,000  tons.  Of  miscella- 
neous hardware  there  is  1,500  tons.  In  addition  to  these,  nearly  the 
entire  consumption  of  flour,  meal,  corn  and  grain,  lime,  cement,  and 
plaster,  groceries,  dry  goods,  clothing,  rolled  and  cast  iron,  tin,  glass,  and 
many  other  articles,  go  to  make  up  the  freights  which  would  be  received 
by  water,  or  obtain  cheaper  rates  of  freight  by  having  a  water  com- 
munication. The  total  of  such  freights  received  may  be  estimated  at 
30,000  tons  annually. 

Exports  are  comparatively  small,  but  would  doubtless  be  increased 
with  cheaper  facilities  for  transportation.  They  consist  of  granite, 
slate,  some  lumber,  and  various  agricultural  productions.  The  passen- 
ger traffic  is  also  an  item  of  some  importance  in  both  directions. 

At  present  a  large  part  of  the  freight  for  Waterville  and  dependent 
communities  is  brought  to  Gardiner  or  Augusta  by  water  and  theuoe 
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ta:ansferred  to  cars  and  carried  by  raiL  Freight  over  the  above  dis- 
tance upon  co^l,  when  all  loading  and  unloading  is  done  at  the  expense 
of  consignee,  is  $1.25  per  ton  by  the  vessel  cargo,  or  $1.50  per  ton  for 
a  single  carload.  The  handling  costs  35  cents  per  ton.  Other  freights 
in  general  occupy  more  room  per  ton  and  the  rates  are  higher. 

The  probable  effect  of  navigation  on  freight  rates,  by  rail  as  well  as 
water,  may  be  surmised  from  the  statement  made  to  me,  that  freight 
rates  to  Bangor,  52  miles  beyond  Waterville  on  the  same  road,  are  con- 
siderably less  than  to  Waterville,  where  there  has  hitherto  been  no  ade- 
quate comx>etition  by  boats. 

Experience  of  the  past  season  indicates  that  coal  and  other  freights, 
before  mentioned,  may  be  readily  transported  by  water,  when  having  a 
clear  channel  of  say  5  feet  minimum  depth,  at  rates  which  would  save 
an  average  of  not  less  than  $1  per  tou  on  the  present  cost. 

T7i>on  this  basis  $30,000  per  annum  would  be  a  moderate  estimate  of 
the  probable  benefits  to  be  expected  on  the  present  amounts  of  business. 
Doubtless  with  such  rates  business  would  increase,  but  to  what  extent 
is  a  matter  for  conjecture  only. 

After  fully  considering  the  subject,  it  is  my  opinion  that  the  Kennebec 
River  from  Waterville  to  steamboat  wharf  at  Augusta,  Me.,  is  worthy 
of  improvement. 

The  kind  and  extent  of  improvements  necessary  can  only  be  deter- 
mined after  a  complete  survey  covering  the  entire  distance.  It  is  es- 
sential for  a  frill  understanding  of  the  subject  that  the  survey  should 
not  be  abridged,  and  that  it  should  include  differences  of  level,  character 
of  the  bottom  and  banks,  and  current  velocities.  To  make  such  a  sur- 
very  and  to  complete  the  maps  and  records  will  cost  $2,500. 
Very  respectfully,  your  bbedient  servant, 

Jared  a.  Smith, 
Lieut  Co/.,  Co)y8  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


SUEVEY  OF  KENNEBEC  RIVER,  MAINE,  FROM  WATERVILLE  TO  STEAM- 
BOAT WHARF  AT  AUGUSTA. 

United  States  BNaiNEER  Offioe, 

Portland^  Me.,  January  7, 1892. 

General:  The  harbor  and  river  act,  approved  September  19, 1890, 
contains  an  order  for  an  examination,  or  survey,  or  both,  of  the  Kenne- 
bec Eiver,  from  Waterville  to  the  steamboat  landing  at  Augusta,  Me. 
This  work  was  assigned  to  my  predecessor,  Lieut.  Col.  Jared  A.  Smith, 
Corps  of  Engineers.  He  made  a  preliminary  examination  and  reported 
tha^  in  his  opinion,  the  river  is  worthy  of  improvement,  and  on  his 
recommendation  a  survey  was  ordered,  which  survey  was  made  under 
his  direction  by  Mr.  F.  S.  Burrowes,  assistant  engineer.  The  maps  of 
the  survey  were  not  completed  in  time  for  Colonel  Smith  to  make  a  report 
before  being  relieved  from  duty  in  tins  district,  and  the  work  was 
transferred  to  me  December  3,  1891. 

From  the  report  of  Mr.  Buriowos,  appende^l,  it  will  be  seen  that  the 
navigation  of  the  Kennebec  River  between  Augusta  and  Waterville  is 
obstructed  at  the  following  pLic(*s: 

At  Augusta  itself,  the  head  of  tide  water,  and  at  present  the  head  of 
navigation,  there  is  a  dam  and  lock.    These  were  built  by  the  State 
ENG  92 .35 
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some  years  ago,  but  are  now  the  property  of  a  private  corporation. 
There  are  also  two  bridges,  one  belonging  to  the  Maine  Central  Kail- 
road  Company  and  tlie  other  a  bridge  built  by  the  city  of  Augusta. 
There  is  28  feet  headroom  under  one  of  these  bridges  at  high  tide,  and 
more  than  that  under  the  other,  but  neither  is  provided  with  a  draw. 
Th^  dam  is  about  17  feet  high,  and  the  lock  has  a  lift  of  15^  feet,  the 
depth  on  the  lower  miter  sill  being  5  feet  at  ordinsuy  low  tide,  but  less 
than  this  at  extreme  low  water.  The  dam  furnishes  water  x>ower  for  a 
pulp  mill  on  the  east  side  of  the  river  and  a  cotton  mOl  on  the  west  side. 
The  lock  is  110  feet  long  and  28.4  feet  wide.  At  the  foot  of  the  lock 
there  is  shoal  water,  the  depth  in  extreme  low  stages  being  only  1.7  feet. 
From  thence  down  to  the  steamboat  landing  the  depth  varies,  the  avail- 
able depth  for  purpose  of  navigation  being  about  2  feet  at  low  tide.  The 
low  tide  referred  to  is  the  lowest  stage  of  the  river  observed  at  the 
time  of  the  survey.    The  water  sometimes  gefs  to  be  at  least  a  foot  lower. 

Above  the  dam  there  is  a  pool  of  still  water,  the  depth  of  which  in 
no  place  is  less  than  about  5  feet  for  a  distance  of  14^  miles,  viz,  to  the 
foot  of  Carters  Ledges. 

The  next  obstruction  is  at  Carters  Ledges,  about  3J  miles  below 
WaterviUe.  These  ledges  extend  entirely  across  the  river,  but  there  is 
a  channel  about  100  feet  wide,  and  with  a  depth  of  4.4  feet  in  it  at  ordi- 
nary summer  level.  The  amount  of  excavation  to  get  5  feet  over  this 
shoal  is  not  large,  but  it  is  all  ledge  and  will  have  to  be  blasted. 

The  next  obstruction  is  a  small  shoal  just  below  Pettys  Rips.  There 
is  a  depth  here  of  4.1  feet  at  summer  level,  and  the  material  to  be  re- 
moved to  secure  5  feet  consists  of  bowlders  and  gravel. 

From  thence  to  Pettys  Rips  there  is  5  feet.  At  the  rips  the  depth 
is  2J  feet  only,  the  material  bowlders  and  gravel.  Here  ttie  fall  in  the 
river  is  great  and  the  current  rapid.  At  this  place  the  logging  inter- 
ests and  steamboat  interests  will  conflict,  as  one  is  certain  to  interfere 
with  the  other. 

From  Pettys  Rips  to  Fort  Point  Rips  there  is  full  6  feet,  except  at 
one  place,  where  the  depth  is  4.5  feet,  the  material  on  the  shoal  being 
bowlders  and  gravel. 

At  Fort  Point  the  depth  is  only  1.8  feet,  and  in  dry  seasons  it  is 
doubtless  not  over  1  foot,  the  material  to  5  feet  being  bowlders  and  gravel. 

A  5-foot  navigation  would  satisfy  the  demands  of  those  interested  in 
the  navigation  of  the  river,  and  a  greater  depth  can  only  be  secured  at 
a  greatly  increased  cost,  as  it  would  necessitate  the  removal  of  large 
quantities  of  solid  rock.  The  estimated  cost  of  securing  a  6-foot  navi- 
gation from  the  steamboat  landing  at  Augusta  to  WaterviUe,' Me.,  is 
$45,800. 

Whether  it  should  be  constructed  by  the  Government  is  another 
matter.  The  State  has  assumed  jurisdiction  over  the  river  above  Au- 
gusta by  authorizing  the  construction  of  dams  across  it,  and  while  a 
lock  was  built  in  the  one  at  Augusta,  the  company  owning  it  is  au- 
thorizexl  and  does  charge  toll  for  vessels  going  through  it. 

The  amount  of  trade  that  would  be  developed  is  problematical.  Colonel 
Smith  estimates  the  saving  in  fieight  at  about  $30,000  annually.  On 
the  other  hand,  the  question  would  arise  whether  steamboat  navigation 
wrfuld  not  interfere  with  logging  on  the  river.  This  is,  after  all,  the 
gieat4»st  industry. 

The  river  bet\v(»en  Augusta  and  WaterviUe  is  sometimes  fllleii  with 
logs,  so  that  navigation  would  be  ])ra<'ti(!ally  suspended  for  the  time 
being.  The  logging  industry,  it  is  estimated,  has  a  value  of  not  less 
than  .^1,000,(H)0  jier  annum,  IVoin  which  it  will  be  seen  that  this  industry 
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should  not  be  made  to  suffer  from  the  proposed  improvements.  The 
State  has  chartered  a  company  that  briugs  these  logs  down  the  river 
and  rafts  them  only  after  passing  Augusta.  At  the  place  kno\sTi  as 
Pettys  Rips  the  channel  is  narrow,  and  it  is  sometimes  filled  with  logs 
for  days  at  a  time. 

I  am  informed  that  the  lock  at  Augusta  is  not  of  sufficient  length  for 
the  class  of  boats  that  would  go  up  to  Waterville.    To  lengthen  it  so 
that  it  would  meet  the  requirements  would  add  $25,000  to  the  estimated 
cost  of  the  improvement,  making  the  total  $70,800. 
I  inclose  herewith  two  tracings*  showing  the  survey. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Haxns, 
Lietdmant' Colonel  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  f.  s.  burrowes;  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me.,  January  fi,  1892, 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  a  survey  of  KennG* 
bee  River,  Maine,  from  WaterviUe  to  tlie  steamboat  wharf  at  Augusta: 

The  survey  was  begun  at  Waterville  August  3,  anid  completed  to  Augusta  Septem- 
ber 19,  1891,  the  total  length  of  river  surveyed  being  18  miles.  A  triangulation  was 
made  to  cover  the  entire  length  of  river  surveyed  and  consisted  of  114  triangles. 
The  triangulation  points,  wherever  practicable,  were  marked  by  drill  holes  in  ledge 
or  large  Ij^wlders  alon^  the  banks  of  the  river,  88  of  them  being  so  marked.  Each 
angle  was  read  three  times  and  tlie  angles  in  each  triangle  made  to  balance  within 
one  minute  ocless.  Five  base  lines  were  measured  with  a  standard  steel  tape  200 
feet  loi^g  at  nearljr  e^ual  intervals  in  the  length  of  the  survey.  The  track  of  the 
Maine  Central  Railroad,  which  follows  tlie  river  closely,  afforded  good  opportunities 
for  the  measurement  of  the  base  line«.  The  shore  line  between  triangulation  points 
was  run  in  by  stadia  measurement. 

The  depths  were  measured  either  with  a  graduated  rod  or  with  a  9-pound  lead  on 
»  graduated  brass  chain,  and  each  sounding  was  located  by  intersection  with  two 
transits  on  shore.  The  depths  on  the  tidal  portion  of  the  river,  below  the  dam  at 
Augusta,  are  referred  to  the  surface  of  the  water  at  the  lowest  tide  obser^^ed  during 
the  survey.  Above  the  dam  the  soundings  are  referred  to  the  surface  of  the  water  at 
the  time  of  the  survey,  which  was  then  at  ordinary  summer  level.  From  the  best 
information  I  could  obtain  at  that  time  I  should  judge  there  would  be  about  1  foot 
less  depth  on  the  shoals  in  the  upper  part  of  the  river  at  extreme  low-water  stages. 
Bench*  marks  for  the  reestablishmeut  of  the  water  surface,  to  which  the  soundings 
have  been  referred,  were  marked  by  drill  holes  along  the  banks  of  the  river. 

Owing  to  lack  of  time,  levels  were  run  only  from  Waterville  to  the  foot  of  the 
rapids  at  Carters  Ledges,  a  distant^e  of  3^  miles,  and  from  the  dam  to  the  steamboat 
wharf  at  Augusta,  a  ft^rther  distance  of  three- fourths  of  a  mile.  Within  this  total 
length  of  4i  miles  are  included  all  the  shuals  whit-h  seriously  interfere  with  the  navi- 
gation of  the  river. 

The  survey  was  plott<)d  to  a  scale  of  1: 6,000  and  two  tracings,  showing  the  whole 
length  of  the  river  surveyed,  are  submitted. 

The  four  worst  shoals  wdre  also  plotted  separately  to  scales  of  1 : 1,000  and  1 : 2,000, 
and  £rom  these  larger  charts  the  estimates  have  been  made. 

The  tidal  portion  of  the  river  extends  from  the  steamboat  wharf  at  Augusta  to  a 
point  4,000  feet  above  where  there  is  a  dam  with  a  lock  at  its  eastern  end  capable  of 
passing  a  boat  90  feet  long  and  28  feet  wide.  This  dam  was  built  for  the  purpose 
of  yielding  power  for  manufacturing  purposes,  which  is  at  present  utilized  by  a 
large  cotton  mill  on  the  west  and  a  wood-pulp  mill  on  the  east  bank.  The  lock  and 
dam  are  kept  in  repair  by  the  company  operating  the  cotton  mill,  and  a  toll  is 
chargetl  for  the  passage  of  boats  through  the  lock.  This  company  is  known  as  the 
Edwards  Manufacturing  Company.  The  lock  is  built  of  cut  granite  masonry,  and 
is  in  fairly  good  condition.  From  the  west  side  of  the  lock  a  timber  crib  work  with 
its  top  8  feet  above  low  tide  extends  down  tlio  river  227  feet.  This  was  built  to  give 
a  slack-wat45r  pool  at  the  eiitniiK-e  to  the  lock,  ])ut  as  the  water  from  tlie  wheels  of 
the  pulp  mill  is  discharged  with  great  velocity  directly  opposite  this  structure  it 
fails  to  serve  its  purpose.  ^       

*  Not  reprinted ;  printed  in  House  Ex.  Doc.  No.  76,  Fifty -second  Congress,  tint 
seasion.  ^ 


548  REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

,  At  the  time  of  the  survey  the  surface  of  low  tide  at  the  dam  wag  3.29  feet  higher 
than  at  the  steamboat  wharf.  High  tide  at  the  steamboat  wharf  rose  5  feet,  and  at  t  he 
foot  of  the  dam  only  1.8  feet,  thus  making  the  high-water  surface  nearly  Ifevel.  The 
lower  miter  sill  of  the  lock  is  5.5  feet  below  low  tide  at  the  foot  of  the  dam,  and 
only  2.21  feet  below  low  tide  at  the  steamboat  wharf.  The  difference  in  level  be- 
tween miter  sills  of  the  lock  is  15.39  feet.  The  top  of  the  dam  is  17.11  feet  above  low 
tide,  and  15.31  feet  above  high  tide  at  its  foot,  and  7.22  feet  above  the  level  of  the 
upper  miter  sill  of  the  lock. 

One  thousand  and  fifty  feet  above  the  steamboat  wharf  the  rijer  is  crossed  by  a 
wa^on  btidge,  and  850  feet  farther  up  it  is  crossed  by  the  bridge  of  the  Maine  Central 
Railroad.  Neither  of  these  bridges  have  drawspans.  The  lower  chord  of  the 
wagon  bridge  is  33.4  feet  above  low  tide,  and  28.4  feet  above  high  tide.  The  lower 
ichord  of  the  railroad  bridge  is  46.86  feet  above  low  tide,  and  43.60  feet  above  high 
tide.  About  two  years  ago  the  wagon  bridge  was  rebuilt.  The  old  bridge  had  two 
spans  with  one  pier  near  the  middle  of  the  river,  and  the  new  bridge  lias  three  spans 
with  two  piers  in  the  river,  one  on  either  side  of  the  old  central  pier.  The  masonry 
of  this  old  pier  was  taken  down  but  the  crib-work  foundation  still  remains  and 
there  is  only  1^  feet  of  water  on  it  at  low  tide.  The  channel  between  this  old  founda- 
tion and  the  new  easterly  pier  has  a  width  of  only  75  feet. 

From  the  steamboat  wharf  to  the  wagon  bridge  there  is  a  channel  depth  of  10  feet 
or  more  at  low  tide.  Between  the  bridges  there  is  a  shoal  500  feet  long  with  a 
depth  on  it  of  only  2^  feet  at  low  tide.  Just  above  the  railroad  bridge  there  is  a 
shoal  300  feet  long  with  a  least  depth  of  2  feet,  and  at  the  entrance  to  the  lock  an- 
other shoal  with  a  depth  of  less  than  2  feet  on  it  at  low  tide.  The  great  difference 
in  level  of  3.29  feet  betweei)  low  tide  at  the  foot  of  the  dam  and  at  the  steamboat 
wharf  of  course  gives  rise  to  a  very  strong  current.  Most  of  this  difference  in  level 
is  taken  up  on  the  shoals  above  and  below  the  railroad  bridge,  and  the  current  is  so 
strong  at  low  tide  that  it  is  almost  impossible  to  row  up  in  a  small  boat. 

From  the  dam  to  Vassalboro,  12  miles  above  the  steamboat  wharf  at  Augusta,  the 
river  is  simply  a  mill  pond,  and  has  a  barely  perceptible  current.  This  portion  of 
the  river  varies  in  width  from  500  feet  to  1,100  leet,  and  has  a  navigable  channel 
from  10  feet  to  30  feet  deep.  Five  miles  above  Augusta  there  is  a  small  island  in  the 
river  known  as  Five  Mile  Island.  Tliore  is,  however,  a  ^ood  navigable  channel  on 
either  side  of  it.  From  Vassalboro  to  the  foot  of  the  rapids  at  Carters  Ledges,  a  dis- 
tance of  2|  miles,  the  river  shoals  rapidly,  and  there  is  a  navigable  channel  through, 
this  portion  of  only  6  feet  depth.  Between  the  foot  of  the  rapids  at  Carters  Ledges 
and  Waterville,  a  distance  of  ^^  miles,  the  Water  surface  has  a  slope  of  8.63  feet. 
Most  of  this  slope  occurs  on  the  three  shoals  with  which  this  part  of  the  river  is 
obstructed,  and  which  are  known  as  "Carters  Ledges,"  "  Pettys  Rips,"  and  "Fort 
Point  Rips."  At  the  time  of  the  survey  the  current  over  these  shoals  was  so  swift 
that  the  only  way  to  ascend  them  with  a  small  boat  was  by  towing  along  shore. 

Opposite  the  steamboat  landing  at  Waterville  there  is  a  basin  having  a  depth  of 
more  than  17  feet.  At  the  lower  end  of  this  basin,  and  about  one-fourth  of  a  mile 
below  the  steamboat  landing,  there  is  the  shoal  known  as  "  Fort  Point  Rips,"  which 
has  a  least  depth  on  It  of  1.8  feet.  In  a  length  of  2,100  feet  on  this  shoal  the  slope 
of  the  water  surface  was  2.5  feet.  From  the  foot  of  Fort  Point  Rips  to  the  head  of 
Pettys  Rips,  a  distance  of  6,100  feet,  there  was  a  fall  of  1.74  feet.  Between  these 
shoals  there  is  a  navigable  channel  5  feet  deep,  obstructed  at  one  point  only  by  a 
shoal  100  feet  long  on  which  there  is  a  least  depth  of  4.6  feet.  At  Pettys  Rips  the 
channel  is  very  narrow  and  has  a  least  depth  ot  2.5  feet.  In  a  length  of  2,800  feet 
over  this  shoal  there  is  a  fall  of  2.44  feet  and  1.5  feet  of  this  fall  is  taken  np 
in  a  distance  of  900  feet  at  the  head  of  the  shoal.  From  the  foot  of  Pettys  Rips  to 
Carters  Ledges,  a  distance  of  4,200  feet,  there  is  a  fall  of  0.8 foot.  Throngh  this  pool 
there  is  a  channel  5  feet  deep  obstructed  at  one  point  by  a  shoal  350  feet  long^  on 
wfiich  there  is  a  least  depth  of  4.1  feet.  At  Carters  Ledges  the  bottom  of  the  nver 
is  almost  all  solid  rock,  and  ledge  crops  out  above  the^  water  surface  in  a  num- 
ber of  places.  There  is  a  practicable  channel  between  these  ledges  which  has  a 
depth  almost  the  entire  distance  of  6  feet  or  more,  but  at  one  point  it  is  obstructed 
by  lodge,  on  which  there  is  only  4.4  feet.  For  a  length  of  1.000  feet  over  this  shoal 
there  is  a  fall  in  the  water  surface  of  1  foot  and  a  further  fall  0.15  foot  to  the  foot  of 
the  rapids,  a  distance  of  800  feet. 

At  Fort  Point  Rij>8  the  shoal  is  caused  by  bowlders  and  coarse  gravel.  Nine  tests 
of  the  bottom  were  made  on  tins  shoal  by  driving  a  steel  rod  from  6  to  8^  feet  below 
the  water  surface  without  encountering  ledge  above  a  depth  of  6  feet. 

At  Pettys  Rips  an  irregular  reef  of  ledge  extends  from  the  eastern  bank  nearly 
across  the  river,  leaving  a  channel  only  75  feet  wide  along  the  westerly  shore.  This 
channel  is  obstructed  by  bowldtjrs  and  coarse  gravel,  and  by  tests  made  with  the  steel 
rod  underlying  ledge  was  found  to  extend  across  the  head  of  the  channel  at  a  depth 
of  5  feet  below  the  water  surface. 

The  width  of  the  river  between  Vassalboro  and  Waterville  varies  from  400  to  800 
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jfeet,  the  general  width  being  500  feet.  The  hanks  of  tlie  river  throughout  the  en- 
tire distance  Irom  Angnsta  to  Wateivillo  are  stable,  being  generally  coarse  gravel 
or  ledge,  with  sand  a  small  part  of  the  distance.  At  only  three  places  is  any  marked 
caving  taking  place,  and  at  these  points  it  is  not  great  enongh  to  be  of  any  serious 
consequence. 

For  a  number  of  years  past  the  river  has  been  used  almost  exclusively  for  the  float- 
ing of  loose  logs  flpom  the  headwaters  of  the  Kennebec  and  its  tributaries  to  the 
mills  along  the  oanks,  or  to  a  point  2  miles  below  Augusta,  where  they  are  made 
int<>  rafts  to  be  transported  farther  down  the  river.  The  value  of  these  logs  when 
sawed  is  estimated  at  over  a  million  dollars  annually.  This  industry  is  managed  by 
a  company  which  has  almost  completely  appropriated  the  river  as  a  flume  for  its 
logs  during  five  or  six  months  of  the  year,  an'd  has  by  means  of  piers,  buoys,  and 
chained  logs  constructed  booms,  which,  in  several  places,  have  entirely  closed  the 
channel  to  navigation  during  the  logging  season.  At  the  time  of  the  survey  the 
"drive"  was  at  its  height,  and  the  logs  interfered  greatly  with  the  work,  and  in 
three  or  four  places  were  so  jammed  as  to  make  a  satisfactory  examination  impracti- 
cable. 

The  present  steamboat  navigation  of  the  rivei;^oon8ist8  in  a  light-draft  stern -wheel 
bpat  built  between  two  and  tliSee  years  a^o  by  a  company  of  citizens  of  Waterville,  to 
ply  between  Augusta  and  that  point.  This  boat  proved  to  be  of  greater  draft  than  was 
expected,  drawnig  when  loaded  about  2^  feet  of  water.  Por  this  reason  it  could 
only  run  for  a  month  or  two  in  the  spring  and  before  the  water  had  dropped  to 
Bummer  level.  Beside  the  shoal  water  it  haa  to  contend  with  the  floating  logs  which 
at  som^  of  the  worst  places,  especially  Pettys  Rips  and  Carters  Ledges,  occupy  the 
entire  channel. 

The  improvement  desired  seems  to  be  for  practicable  navigation  for  light-draft  boats 
and  barges  from  Augusta,  the  present  actual  head  of  navigation,  to  Waterville. 
These  boats  and  barges  would  be  used  for  transporting  bulky  freight,  mostly  coal, 
up  the  river.  The  Maine  Central  Railroad  follows  the  river  closely  from  Augusta  to 
Waterville,  but  it  is  claimed  by  citizens  of  Waterville  that  by  making  tne  river 
navigable  the  saving  in  freight  rates  to  Waterville  would  be  large  enougn  annually 
to  justify  a  moderate  expenditure  for  the  improvement.  The  trouole  caused  by  floatr- 
ing  logs  would  have  also  to  be  in  some  way  abated  to  make  navigation  safe.  To 
force  the  logging  company  to  raft  their  logs  below  Waterville  would  be  so  expensive  as 
to  seriously  cripple  the  industry.  The  only  practi  cable  method  would  appear  to  be  to 
compel  the  logging  company  to  construct  a  boom  almost  the  entire  length  of  the 
river  which  would  leave  a  channel  free  from  logs  and  sufficient  for  safe  steamboat 
navigation.  At  the  narrow  places  where  it  would  be  impracticable  to  divide  the 
channel  a  sufficient  force  of  men  would  have  to  be  kept  on  duty  by  the  logging  com- 
pany to  check  back  the  logs  at  such  times  as  steamboats  wished  to  pass. 

I'^e  simplest  improvement  for  the  upper  part  of  the  river  would  be  the  construc- 
tion of  a  lock  and  dam  at^  Carters  Ledges,  or  at  Yaasalboro,  but  the  cost  (roughly 
$125,000)  would  be  out  of  proportion  to  the  benefits  to  be  derived  and  would  still 
leave  the  part  of  the  river  below  the  dam  to  be  improved.    Another  objection  to  this 

Slan  of  improvement  is  that  by  raising  the  water  high  enough  to  give  a  navigable 
epth  at  Fort  Point  Rips  the  water  power  at  Waterville  would  be  to  some  extent  in- 
terfered with,  • 

The  estimate  herewith  submitted  is  to  obtain  a  channel  60  feet  wide  on  the  bottom 
and  5  feet  deep  at  the  stage  of  water  to  which  the  soundings  on  the  map  are  referred. 
Such  channel  could  be  obtained  by  dredging,  at  all  the  shoals  except  Carters  Ledges 
where  the  removal  of  a  small  amount  of  ledge  would  be  necessary.  This  width  and 
depth  for  the  channel  was  fixed  upon  as  they  are  the  greatest  which  can  be  secured 
without  removing  large  quantities  of  ledge. 

At  extreme  low-water  stages  there  would  be  at  least  1  footless  depth  on  the  shoals, 
leaving  a  navigable  depth  of  not  more  than  4  feet  at  such  stages  after  the  improve- 
ment is  completed.  The  material  to  be  dredged  is  all  coarse  gravel  and  bowlders. 
The  rock  to  be  removed  at  Carters  Ledge  is  solid  ledge. 

The  prices  given  in  the  estimate  are  based  on  the  expectation  of  the  work  being 
done  by  contract,  and  above  the  dam  competition  would  be  limited  to  such  smaU 
dredges  aa  can  pass  through  the  lock.  A  lump  sum  of  $500  is  added  to  the  estimate 
for  tne  removal  of  bowlders  from  the  channel  between  the  points  to  be  dredged. 

The  channels  proposed  have  been  made  as  nearly  straight  as  practicable  while  fol- 
lowing clogely  tne  line  of  deepest  water.  The  locations  of  the  prcposed  cuts  are 
mark^  on  the  tracings  submitted. 

ESTIMATE. 

Dredging  coarse  gravel  and  bowlders  below  dam  at  Augusta,  11,548  cubic 

yards,  in  scows,  at  $1.25 $14,435.00 

At  shoal  below  Pettys  Rips,  1,100  cubic  yards,  in  scows,  at  $1.50 ^^  .      1, 650. 00 

At  Pettys  Rips,  5,226  cubic  yards,  in  scows,  at  $1.50 ififetfSvGoC)^'  ^^'  ^ 
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At  shoal  above  Petty  Rips,  300  cubic  yards,  in  scowe,  at  $1.50 450. 00 

At  Fort  Point  Rips,  10,567  cnbic  yards,  in  scows,  at  $1.50 55, 850. 50 

Removal  of  ledge  at  Carters  Ledges,  165  cubic  yards,  at  $5 825. 00 

Removing  bowlders  from  cliaunel * 500. 00 

Contingeucies 4,252.00 

Total 45,800.00 

« 
If  it  sbduld  be  thought  advisable  to  add  50  feet  to  the  length  of  the  lock  at  Au- 
gusta, an  improvement  wbich  is  said  to  be  desired,  $25,000  would  have  to  be  added 
to  this  estimate,  making  a  grand  total  of  $70,800  as  the  cost  of  the  whole  improve- 
ment. 

Very  respectfully,  your  obedient  servant, 

r.  S.  BURROWKS, 

^  AsiUtant  Engineer. 

Lieut.  Col.  PetbSb  C.  Hains, 

Corps  of  Engineers,  U,  S,  A, 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 


BKPORT  OF  LIEUTENANT-COLONEL  S.  M.  MANSFIELD,  CORPS  OF  ENQIN- 
EEES,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30, 1892,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Newburyport  Harbor,  Miifisacbusetts. 

2.  Merrimac  River,  Massachusetts. 

3.  Powow  River,  Massachusettw. 

4.  Ipswich  River,  Massachusette. 

5.  Harbor  of  refaee,   Sandy  Bay,  Cape 

Ann,  Massacnusetts. 

6.  Qloucester  Harbor,  Massachusetts. 

7.  Manchester  Harbor,  Massachusetts. 

8.  Salem  Harbor,  Massachusetts. 

9.  Lynn  Harbor,  Massachusetts. 


10.  Winthrop  Harbor,  Massachusetts. 

11.  Boston  Harbor,  Massachusetts. 

12.  Weymouth  River,  Massachusetts. 

13.  Hiugham  Harbor,  Massachusetts. 

14.  Scituate  Harbor,  Massachusetts. 

15.  Plymouth  Harbor,  Massachusetts. 

16.  Wellfleet  Harbor,  Massachusetts. 

17.  Provincetown  Harbor,  Massachusetts 

18.  Chatham  Harbor,  Massachusetts. 


United  States  Engineer  Office, 

Boston^  Mass.y  July  8, 1892. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works,  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

'S.  M.  Mansfield, 
Lieutenant-Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.S.A. 


B  I. 

IMPROVEMENT  OF  HARBOR  AT  NEWBURYPORT,  MASSACHUSETTS. 

IN'ewburjrport  is  situated  on  the  south  bank,  2J  miles  approximately, 
from  the  mouth  of  the  Merrimac  Eiver.  The  river  empties  into  the 
Atlantic  Ocean  midway  between  Cape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  improvement,  a  channel,  variable  in 
position,  direction,  and  depth,  was  maintained  by  the  current  of  the 
river,  increased  by  the  tidal  i)ri8m  in  a  large  interior  basin,  due  to  a 
range  of  tides  equaling  7 J  feet. 

For  1,000  feet  outward  from  the  gorge  toward  the  crest  of  the  bar 
the  current  was  able  to  maintain  a  channel  of  navigable  width  and  18 
feet  deep  at  mean  low  water,  and  for  a  further  distance  of  1,500  feet  a 
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channel  12  feet  deep.  From  the  18-foot  contour  line  on  the  inside  to 
the  same  on  the  outside  tlie  distance  was  4,000  feet,  and  between  the 
12-foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the 
tide,  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at  high 
tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubblestone  jetties,  their  outer  ends  i)arallel  for  1,000  feet,  and  about 
the  same  distance  apart,  and  the  protection  of  the  beach  in  their  vicin- 
ity. This  was  modified  in  1882  so  as  to  provide  for  the  partial  closing 
of  Plum  Island  Basin,  with  a  timber  dike  about  800  feet  long  and  5J 
feet  above  mean  low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection was  modified  in  1883.  The  north  jetty,  from  Salisbury  Beach, 
is  to  be  4,000  feet  long,  approximately,  and  the  south  jetty,  from  Plum 
Island,  is  to  be  2,400  reet  long,  approximately. 

Both  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above  mean 
low  water.  The  two  jetties  have  slopes  of  1  on  2  on  the  sea  side,  and 
of  1  on  1  on  the  harbor  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885. 

Their  form  and  dimensions  are  shown  in  the  Report  for  1881.  The 
location  and  details  of  construction  of  the  dike  are  given  in  the  Report 
for  1883.    The  estimated  cost  of  the  improvement  was  $375,000. 

The  total  appropriations  to  date  have  been  $257,500. 

The  amount  expended  to  June  30, 1891,  was  $234,712,76.  . 

On  June  30, 1891,  the  condition  of  the  improvement  was  as  follows: 
The  north  jetty  was  completed  for  2,300  feet  in  length,  and  375  feet  in 
addition  were  partly  completed;  the  south  jetty  had  been  completed 
1,077  feet,  and  partly  completed  for  an  additional  length  of  223  feet, 
and  its  shore  end  had  been  strengthened  by  a  durable  sand  catch;  the 
dike  had  been  completed  so  far  as  was  prudent  at  the  time  for  its 
safety.  It  was  817  feet  long,  5J  feet  high  above  mean  low  water,  except 
that  near  its  center  a  weir  had  been  left  150  feet  long  and  2  feet  above 
mean  low  water.  The  least  depth  in  the  channel  across  the  bar  was 
12. 1  feet  at  mean  low  water.  Operations  were  in  progress  under  a  con- 
tract with  Mr.  J.  H.  White  to  deposit  in  the  north  jetty  10,000  tons, 
more  or  less,  of  rubblestone. 

This  contract  was  completed  during  the  year;  a  total  of  11,445  tons 
of  rubblestone  was  deposited  under  it,  and  the  north  jetty  was  com- 
pleted for  a  length  of  2,485  feet. 

During  the  latter  part  of  June,  1892,  a  survey  of  the  bar  was  made. 
It  shows  that  the  channel  crossing  the  bar  ha«  changed  but  slightly  in 
direction  since  the  survey  of  1891,  but  has  deepened  so  that  the  least 
depth  at  mean  low  water  is  13. 1  feet  in  a  navigable  channel  at  least 
200  feet  wide.  The  distance  across  the  bar  between  the  18-foot  con- 
tours is  2,100  feet.  On  the  outside  of  the  bar  some  advance  of  the 
deep-water  contours  is  noticed.  Inside  the  bar  and  between  the  jet- 
ties, no  important  change  is  noted  in  the  deep-water  contours. 

At  the  date  of  this  report  the  north  jetty  is  completed  for  a  length  of 
2,485  feet,  and  partly  completed  for  190  teet  in  addition.  The  south 
jetty  and  the  dike  are  in  the  same  condition  as  on  June  30, 1891. 

From  notes  furnished  by  Mr.  Hiram  F.  Mills,  engineer/^*  the  Essex 
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Company  at  Lawrence,  Mass.,  it  is  seen  that  the  spring  freshet  in  the 
Merrimac  liiver  this  year  was  less  than  the  average  spring  freshet  in 
duration  and  extent. 

To  complete  the  improvement,  an  appropriation  of  $117,500  will  be 
required,  all  of  which' could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1894,  in  the  extension  of  both  jetties  to  their  full 
projected  lengths. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  reftige  on  the  inside  of  Salisbury  Beach,  and  giving 
easy  access  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
drawing  17  feet,  approximately. 

This  work  is  located  in  the  collection  district  of  Ncwburyport,  Mass.,  of  which 
Newburyport  is  the  port  of  entry.  The  nearest  light-house  is  on  Plnm  Island,  at 
the  entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1892,  have  been  furnished  by  the  collector  of  customs  for  New- 
buryport,  Mass. 

The  dates  and  amount  of  appropriations  for  this  work  are  as  follows: 

Act  of— 

Angnst  11, 1888 $25,000 

September  19,1890 25,000 


Actof- 

June  14,1880 $50,000 

March  3, 1881 40,000 

Anguflt  2,1882...^ 40,000 

July  5,1884 40,000 

August  5, 1886....... 37,500 


Total 257,500 


^  Money  statement 

July  1,1891,  baliuice  unexpended $22,787.25 

June  30, 1892,  amount  expended  during  fiBcal  year 16, 311 .  04 

July  1, 1892,  balance  unexpended 6, 476. 21 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 26, 476. 21 

{Amount  (estimated)  required  for  completion  of  existing  project 97, 500. 00 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  endi  ns  June  30. 1894  97, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  coUected,  1890,  $1,955.68;  1892,  $361.96. 


Shipping. 

1890. 

1891. 

1892. 

Entrances : 

Foreijju 

« 

No.      Tona. 

25       2, 425 

321  1  88,825 

41  I    6,411 
309     a5, 384 

No. 
8 

Tonft. 
892 

Xo. 
3 

Tona. 
387 

Domestic 

Clearances: 

Foreign 

Dom^tio 



8 
4 

913 

78J 

4 

16 

485 
4,  OS.* 

Imported. 

1890. 

Tom. 

208, 000 

1,000 

34U 

1891. 

1892. 

1 
Coal 

Ton*. 

1,470 

Tona. 

563 

Lnnibor - 

*l3r>  000 

Miscellauooas 

190 

•Feet. 


Average  draft  of  vessels  entering:  tlio  harbor  is  10  feetj  maximum  draft,  15  feet. 
The  coal  business  at  this  port  is  annually  iucrc:isiug,  but  there  being  no  iu8X)ect<)r 
statistics  can  not  be  given.  /^^  ^  ^  ^T  ^ 
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B  2. 
IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  mouth  of  the  Merrimac  Eiver  is  15  miles  northwest  from  Gape 
Ann,  Massachusetts.  Tide  water  extends  up  it  a  distance  of  19  miles^ 
or  to  the  foot  of  the  *'  Upper  Falls,^  1 J  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  miUs  in  New  England  are 
directly  interested  in  its  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked  and  much 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Araesbury,  9  miles  from  the  moutk. 
The  sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific 
appropriations  for  improvement  of  Newburyport  Harbor,  while  many 
sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar  have 
been  removed  by  general  appropriations  for  the  improvement  of  the 
river.  » 

The  object  of  the  Merrimac  River  improvement  is  to  straighten, 
widen  and  deepen  the  natural  channel  from  the  bar  to  head  of  tide 
water  at  the  upi>er  falls  of  a  group  known  as  '*  Mitchells  Falls." 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haverhill 
Bridge,  4  feet.  • 

No  plan  of  the  river  above  Newburyport  has  been  published  in  the 
reports  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  proposed  to  remeve  obstruc- 
tions from  the  Upper  and  Lower  Mitchells  Falls,  and  to  remove  the 
gangway  rock  and  the  "  Boilers''  in  Newburyport  Harbor. 

The  cost  was  estimated  to  be  $69,025. 

This  project  was  modified  in  1874  so  as  to  include  the  removal  of 
rocks  in  and  near  the  draw  of  the  bridge  at  Deer  Island,  2  miles  above 
Kewburyport,  and  Rocks  Bridge,  and  at  Little  Ourriers  Shoal,  East 
Haverhill,  so  that  the  channel  should  have  the  following  depths  at  or- 
dinary high-water  stages  of  the  river: 

.  From  the  mouth  to  Deer  Island  Bridge,  5  miles,  16A  feet:  thence  to 
Haverhill  Bridge,  12 J  miles,  12  feet;  thence,  to  the  rootoi  Mitchells 
Falls,  Hazeltine  Rapids,  1^  miles,  10  feet;  thence,  through  Mitchells 
FtiJls  to  the  head  of  the  Upper  Falls,  2J  miles,  not  less  than  4J  feet, 
when  the  mill  water  at  Lawrence  is  running. 

Tliis  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  have  been  $240,866.72. 

The  total  expenditures  to  June  30,  1891,  were  $230,866.72. 

The  excess  of  expenditures  over  the  estimate  is  due  to  the  removal 
of  rocks  and  other  obstructions  that  were  unknown  and  removal  not 
contemplated  when  the  estimate  was  made,  and  by  the  exx)en8e  of 
necessary  surveys  and  examinations  not  provided  for  in  the  estimate. 

The  condition  of  the  improvement  June  30, 1891,  was  as  follows: 

The  modified  project  of  1874  was  completed  with  the  exception  of  the 
removal  of  the  "  Boilers,^  upon  which  no  work  had  been  done. 

Daring  the  year  ending  June  30,  1892,  no  active  operations  have 
been  in  progress.  The  funds  made  available  by  the  act  of  September 
19, 1890,  were  appropriated  for  the  improvement  of  Mitchells  Falls,  and 
as  the  amount  was  deemed  insufficient  for  any  practicable  benefit  to 
commerce,  my  re<'.ommendation  that  the  funds  be  retained  in  the  Treas- 
ury until  further  funds  are  provided,  or  until  by  subsequent  legislation 
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it  ran  be  applicd^to  some  other  part  of  the  river  where  its  expenditure 
wilHtMi  of  benefit  to  commerce,  was  approved  by  the  Secretary  of  War 
August  29, 1891. 

The  project,  as  modified  in  1874,  has  been  completed  with  the  excep- 
tion of  the  removal  of  the  "  Boilers,"  but  from  1883  to  1886  additional 
improvements  were  recommended  as  follows: 

For  that  part  of  the  river  below  Mitchens  FaUs — 

(1)  To  remove  sunken  rocks  and  shoals  from  Mitchells  Falls $1, 500 

(2)  To  remove  the  "Boilers"  to  a  depth  of  5  feet  at  mean  low  water, 

350  cubic  yards,  at  $25 8,750 

Contingencies 1 1,250 

Total ^ : 11,500 

To  extend  the  improvement  so  that  the  same  depth  of  water  as  is 
now  obtained  through  Mitchells  Falls  can  be  carried  to  Lawrence  (a 
distance  of  5  miles  from  the  head  of  the  falls)  was  in  1882  estimated  to 
cost,  for  dredging  through  Gages  Shoal  and  Andover  Bar  and  remov- 
ingbowlders  and  ledges,  $11,000. 

The  improved  channel  is  in  good  order. 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Newboryport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  Plum 
Island  Lights  and  the  Newburyport  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  statement  for  Newburyport 
Harbor. 

^  No  increase  in  the  tonnage  of  the  river  is  apparent  since  the  improve- 
ment was  commenced,  and  no  new  liues  of  water  transportation  have 
been  established. 

•  The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 


Act  of— 

May  23, 1828 $32,100.00 

April  23, 1830 3,506.72 

March  2, 1831 16,000.00 

March  2, 1833 4,900.00 

June  28,1834 3,860.00 

Jnlyll,1870 25,000.00 

March  3/1871 25,000.00 

June  10,1872 25,000.00 

March  3, 1873 25,000.00 

June  23,1874 10,000.00 


Act  of— 

March  3, 1875... 12,000.00 

June  18,1878 10,000.00 

March  3, 1879 5,000.00 

June  14,1880 12,000.00 

^arch3,1881 9,000.00 

August  2,1882 9,000.00 

July  5,1884 3,500.00 

September  19, 1890 10, 000. 00 

Total 240,866.72 


Appropriations  made  since  1870  have  been  expended  on  the  approved 
project  6f  that  date  and  its  modifications. 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $10,000.00 

June  ^,  18SK3,  amount  expended  during  fiscal  year 9. 48 

July  1,1892,  balance  unexpended 9,990.52 

Amount  appropriated  by  act  approved  July  13, 1892 1, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 $11, 490. 52 
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B3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  Eiver  is  a  tributary  of  the  Merrimac  River,  which  it  joins 
from  the  north  about  3J  miles  above  Newburyport.  The  tide  enters 
the  river  a  distance  of  about  9,600  feet,  following  the  channel  or  to  a 
dam  just  above  the  town  of  Amesbury,  Mass. 

The  present  channel  is  narrow,  exceedingly  crooked,  and  is  not  nav- 
igable at  low  water.  The  mean  range  of  the  tide  at  the  mouth  of  the 
river  is  6.7  feet. 

The  general  project  for  the  improvement  of  the  river  was  proposed 
January  24, 1885.  It  was  based  on  the  survey  provided  for  in  the 
river  and  harbor  act  of  July  6, 1884. 

This  project  proposed  to  make  a  channel  9,600  feet  long,  60  feet  wide 
on  the  bottom,  and  12  feet  deep  at  mean  high  water,  at  an  estimated 
cost  of  $77,000. 

Two  appropriations  have  been  made  for  this  improvement,  viz,  by 
the  river  and  harbor  act  of  August  11, 1888,  which  appropriated  $3,000 
for  dredging: 

Provided,  That  tlus  snm  sbaU  not  be  expended  until  the  towns  of  Amesbary  and 
Salisbury,  or  either  of  them,  shall  have  caused  such  a  draw  to  be  placed  in  the  pres- 
ent bridge  over  said  river  as  may  be  approved  by  the  Secretary  of  War. 

And  by  the  river  and  harbor  act  of  September  19, 1890,  $5,000,  with 
a  similar  proviso. 

On  April  10, 1889,  the  Secretary  of  War  approved  the  plan  of  the 
proposed  bridge. 

On  May  11, 1892,  the  chairman  of  the  selectmen  of  the  town  of  Ames-* 
bury.  Mass,  stated  that  the  bridge  over  the  Powow  River  had,  been  re- 
constructed in  accordance  with  the  approved  plans. 

The  available  funds  are  insufficient  to  afford  any  appreciable  benefit 
to  commerce  by  their  expenditure,  and  they  will  be  retained  in  the 
Tieasury  until  additional  funds  are  provided. 

To  complete  the  improvement  will  require  an  appropriation  of  $69,000. 
Of  this  amount  $30,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  1894. 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  New- 
buryport  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  stat-ement  for  !New)[)uryport 
Harbor.  No  increase  in  the  tonnage  of  the  river  is  apparent  and  no 
new  lines  of  water  transportation  have  been  established. 

Money  statement. 

Jnly  1,  1891,  balance  unexpended  ....• $8^000.00 

.Tilly  1,  1892,  balance  unexpended  ..! 8,000.00 

Anibnut  appropriated  by  act  approved  July  13,  1892 4^  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 12, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 
Amount  tiiat  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1894    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Larbo^  acts  of  18G6  and  1867. 
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B  4. 
IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  River  empties  into  Plum  Island  Sound  9  miles  south  of  ^ew- 
buryport,  Mass.,  and  at  the  same  distance*  west  of  Cape  Ann.  The  head 
of  navigation  is  3  miles  above  the  mouth. 

The  entrance  of  Plum  Island  Sound  is  2  miles  east  of  the  mouth  of 
tlie  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
l>ar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  6  fathoms  of 
^water. 

Before  improvement  the  channel  of  the  river  jfrom  its  mouth  to  Barras 
Turn,  a  distance  of  2  miles,  was  at  least  60  feet  wide  and  4  feet  deep 
at  mean  low  water.  From  Barras  Turn  to  the  town  wharves,  a  dis- 
tance of  1  mile,  the  channel  was  narrow  and  crooked',  and  had  at  some 
places  but  1 J  feet  depth  at  mean  low  water.  The  mean  rise  or  fall  of 
the  tide  is  SA  feet. 

The  original  project  for  improvement  was  submitted  December  C, 
1875.  It  proposed  a  channel  GO  feet  wide  and  4  feet  deei)  at  mean  low 
water  from  Barras  Turn  to  the  town  whatves^  at  an  estimated  cost 
of  $25,000. 

On  November  6, 1883,  the  original  project  was  divided  into  three  par- 
tial projects : 

1.  The  removiil  of  the  ledges  at  Heards  Point  and  opposite  ISTabbys 
Point  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable 
channel  of  that  depth,  at  a  cost  of  $15,900. 

2.  To  dredge  the  shoals  at  Labor-in- Vain  and  The  Shoals  so  as  to 
open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at  a 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making:  a  cut  aeross  Barras  Turn, 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900. 

In  the  annual  report  of  1887  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opening  a 
channel  60  feet  wide  and  4  feet  deep  through  The  Shoals  and  Labor- 
in- Vain,  and  extending  it  to  the  Deep  Hole  opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Eeport  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  improvement  to 
date  is  : 

By  act  of— 

August  5,1886 $2,500 

August  11,  1888 2,500 

Total..... 5,000 

The  amount  expended  to  June  30, 1891,  was  $2,537  08,  and  a  channel 
had  been  dredgetl  4  feet  deep  at  mean  low  water,  60  feet  wide  at  Labor- 
in- Vain,  and  40  feet  wide  at  The  Shoals.* 

During  the  fiscal  year  no  oi)eration8  were  in  progress. 

Proposals  were  twice  invited  during  the  year  1889,  and  it  is  evident 
that  the  work  will  cost  more  than  the  original  estimate.  The  expendi- 
ture of  the  small  amount  available  would  result  in  no  appreciable  ben- 
efit to  commerce;  it  therefore  Avill  be  retained  in  the  Treasury  until  ad 
dit  ional  funds  are  provided. 

The  (-ondition  of  the  improvement  at  date  is  the  same  as  on  June  30. 
1891.  ^ 
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To  complete  the  original  project  would  require  an  appropriation  of 
$20,000,  but  the  present  proposed  partial  project,  it  is  believed,  will 
fully  meet  all  the  reasonable  demands  of  the  present  commerce  of  the 
river,  and  this  it  is  estimated  can  be  effected  by  an  additional  appro- 
priation of  $2,500. 

Ipswich.  Rivor  is  in  tbo  collection  district  of  Newburyportj  Mass.  Tho  nearest 
light-liouse  is  the  Ipswich  Light  on  Castle  Neck,  about  1^  miles  soatheast  from  the 
mouth  of  the  river. 

Commercial  statistics  are  included  in  those  of  Newburyport  Harbor. 
No  increase  in  the  tonnage  of  the  river  is  apparent  and  no  new  lines 
of  water  transportation  have  been  established. 

Motley  statement 
July  ly  1891,  balance  unexpended $2,4^.92 

July  1, 1892, balance  unexpended ^ 2,462.92 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

Amount  available  for  fisca^year  ending  June  30,  1893 4, 962. 92 

{Amonnt  (estimated)  required  for  completion  of  existing  project 17, 500. 00 
Amount  that  Ctan  be  profitably  expended  in  fiscal  veaF  end  mg  June  30, 1894    •  2, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B5. 

HARBOR  OF  REFUGE,  SANDY  BAY,  CAPE  ANN,  BiASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Gape  Ann^  which  forms  the  northern  limit  of  Massachusetts 
£ay.  The  shore  hues  of  the  bay  form  a  little  less  than  a  right  angle, 
and  their  directions  are  nearly  north  and  south,  and  east  and  west* 
The  rocky  island  of  Straitsmouth  forms  the  eastern  extremity  of  one 
shore  line,  and  the  steep  heailland  of  Andrews  Point  the  northern  end 
of  the  other. 

Following  the  line  of  the  projwsed  breakwater,  the  bay  is  2|  miles 
wide,  and  it  has  a  depth  of  2  miles  approximately. 

The  bay  on  tiie  land  side  is  perfectly  protected  by  steep  high  hills, 
but  it  fronts  the  northea^st,  and  is  open  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast.  • 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree  by  the 
sunken  rocky  ledges  called  Avery s  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  mouth 
of  the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unobstructe<l, 
and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay,  showing  4}he  proposed  breakwater,  was  published 
in  the  Annual  Keport  of  the  Chief  of  Eugineers  for  1886,  page  682. 

The  original  project  for  improvement  wiis  submitted  in  1884.  It  pro- 
posed a  continuous  breakwater  9,000  feet  long,  divided  into  two 
branches;  one  starts  at  A  very  s  Ledge  and  runs  in  a  direction  a  littJe 
west  of  north  to  Abners  L(Hlge,  a  distance  of  3,600  feet;  the  other  extends 
5,420  feet  from  Abners  Ledge  in  a  noithwesterly  direction,  and  ternii- 
nat^is  at  the  84-foot  contour  off  Andrews  Point. 

The  axis  of  the  proposed  breakwater  is  api)roximately  at  the  inner 
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eclge  of  the  ledges  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  fti-st  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Sti-aits- 
luouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance,  near  Andrews  Point,  is 
2,700  feet  wide  and  80  feet  deep. 

They  are  so  located  with  reference  to  each  other  that  vessels  can 
enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  original  project  proposed  to  build  the  substructure  of  the  break- 
water to  the  level  of  22  feet  below  low  water  of  a  mound  of  rubble- 
stone,  40  feet  wide  on  top. 

On  March  2,  1892,  the  project  was  modified  to  include  the  entire 
breakwater  by  a  report  of  the  special  board  of  engineers  constituted 
for  that  purpose. 

This  project  was  approved  March  17, 1892,  and  it  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone,  with  the  following  sec- 
tion :  On  the  sea  side,  from  the  bottom  to  16  feet  below  mean  low  water, 
a  slope  of  1  on  IJ;  thence,  to  mean  low  water,  1  on  3;  thence  to  18  feet 
above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20  feet;,  and  the 
rear  slope  1  on  f^o  to  mean  low  water;  thence,  to  the  bottom,  1  on  1. 

The  axis  of  the  eastern  branch  of  the  breakwater  is  indicated  by  an 
iron  spindle  on  Averys  Ledge  when  in  range  with  the  south  light-house 
on  Thatchers  Island.  Cross  ranges  are  established  by  iron  pipes  let 
into  the  rocks  on  Dry  and  Little  Salvages,  which  mark  points  at  inter- 
vals of  100  feet  from  the  spindle  (initial  point)  on  Averys  Ledge. 

The  axis  of  the  north  branch  is  cross  range  3,640. 

The  estimated  cost  of  the  improvement  is  $5,000,0|^,  to  which  must 
be  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  of 
not  less  thaii  10  per  cent  of  the  original  estimates  of  cost. 

Should  operations  be  suspended  at  any  time  from  want  of  funds,  or 
annual  appropriations  be  reduced  to  small  sums  for  a  series  of  years, 
the  expense  for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  been  appropriated  to  date  is  $450,000. 

The  total  amount  expended  to  June  30, 1891,  was  $322,321.37.  At  that 
date  407,173. tons  of  rubblestone  had  been  deposited  in  the  breakwater, 
essentially  completing  its  substructure  between  cross  ranges  140  and 
3,740. 

During  the  fiscal  year  108,515  tons  of  rubblestone  were  deposited  in 
the  breakwater,  under  a  contract  dated  December  4,  1890,  with  the 
Bockport  and  Pigeon  Ilill  Granite  companies,  essentially  completing 
the  substructure  of  the  breakwater  between  cross  ranges  140  and  4,740. 

On  June  10, 1892,  this  contract  was  extended  three  months  from  July 
1, 1892,  at  the  request  of  the  contractors. 

To  complete  the  project  ,will  cost .$4,550,000,  approximately. 

During  the  year  ending  June  30,  1894,  $250,000  could  be  expended 
to  advantage. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
stniction  of  this  harbor  of  refuge  are  increased  to  life  and  property, 
and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bay  is  sitnated  in  the  collectiou  diHtrict  of  Gloiirrstor,  Mass. 
The  nearest  liglit-hoiLse  is  Straitsiuoiith  Light,  si tuate<l  ou  Stniitsmonth  Island,  at 
the  southern  entrance  to  the  bay. 
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The  accompanying  comraercial  statistics  for  tlie  fiscal  year  ending 
June  30, 1892,  have  been  furnished  by  Mr.  Charles  S.  Rogers,  Bockpor^ 
Ma^s.       '  * 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 

Act  of  July  5, 1884 $100,000 

Augusts,  1886 100,000 

August  11,1888 100,000 

September  19, 1890 150,000 

Total $450,000 

Money  statement 

July  1, 1891,  balance  unexpended : $127,678,63 

June  30, 1892,  amount  expended  during  fiscal  year 77, 020. 53 

July  1,  1892,  balance  unexpended 50, 658. 11 

July  1,  1892,  outstanding  liabilities $19, 627. 18 

July  1, 1892,  Umount  ctovered  by  uncompleted  contracts  ....     16, 351. 53 

35,978.71 


July  1, 1892,  balance  available 14,679.40 

Amount  appropriated  by  act  approved  July  13, 1892 '. . .       150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 164, 679. 40 


Amount  (estimated)  required  for  completion  of  existing  project 4, 400, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 250,000.00 

Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Articles. 


IKU. 


1882. 


Shipi>ed : 

St  Olio tons . . 

Rfccoived  :* 

Coal do 

"Wood » cords . . 

Lnnibor foot. . 

Fiah uouiuls . . 

Mackerel uarivla . . 

Fish  soiiiidH nouiids . . 

Lobatera Uarri'la . . 

(,'od  oil gallone . . 

Medicine  oil do 

Salt hogln*ad8.. 


160,000 

8.128 

490 

200.000 

2.340,000 


600 
7,200 
4.700 
1,000 


IM,  101 

8.153 

160 

900.000 

3, 115, 000 

1.000 

20,000 

1.000 

8,0(10 

4,000 

1,200 


report  of  board  of  engineers  on  location,  plan,  and  esti- 
matjcs  fjc)r  harbor  of  refuge  at  sandy  bay,  cape  ann,  mas- 
sachusetts. 

United  States  Engineer  Office, 

Boston,  Mass.,  March  2,  1892, 
General:  The  Board  of  Engineers,  constituted  by  Special  Orders 
No. 91,  Ueadquarters,  Corps  of  Enf^ineers,  July  26,  1884,  "to  consider 
and  rei)ort  upon  the  location,  plan,  and  estimates  iov  a  national  harbor 
of  refuge  at  Sanely  Ihiy,  ('ape  Ann,  aMassatlnisctts,"  ordered  to  reas- 
semble at  the  call  of  tlie  senior  member  "  to  consiihM'  and  repoit  upon 
plan  for  superstructure  of  tlie  breakwater  al  that  place,'*  by  Special 
Orders  ]So.  3,  Jleadciuarters,  Corps  of  Engineers,  January  12, 1892,  and 
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to  "  report  a  plan  for  substructure  as  well  as  aui)erstructure  for  tlio 
entire  breakwater  proposed  for  that  locality,''  by  Departmeut  letter 
dated  February  1, 1802,  has  the  honor  to  submit  the  following  report: 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  .the  promon- 
tory of  Cape  Ann,  which  forms  the  north  limit  of  Massachusetts  Bay. 
Its  shore  lines  form  a  little  less  than  a  right  angle,  and  their  directions 
are  nearly  north  and  south  and  east  and  west.  The  rocky  island  of 
Straitspouth  forms  the  eastern  extremity  of  one  shore  line,  and  the 
steep  headland  of  Andrews  Point  the  northern  end  of  the  other. 

Following  the  adopted  line  of  the  breakwater,  the  bay  is  2f  miles 
wide  and  has  a  depth  of  about  2  miles. 

On  the  land  side  the  bay  is  perfectly  protected  by  steep,  high  hills, 
but  it  is  open  to  the  full  force  of  the  violent  easterly  and  northeasterly 
gales  of  this  coast. 

At  the  mouth  of  the  bay  sunken  rocky  ledges  exist,  viz:  Avery 
Ledge,  the  Dry  and  Little  Salvages,  the  Flat  Ground,  and  Abner 
Ledge.  Inside  these  ledges  the  bay  is  entirely  unobstructed,  and  has 
an  average  depth  of  50  feet  at  mean  low  water  over  an  area  of  about 
1,300  acres. 

The  river  and  harbor  act  of  August  2,  1882,  provided  for  an  exam- 
ination or  survey  of  this  bay  with  a  view  to  the  construction  of  a  har- 
bor of  refuge. 

Maj.  C.  W.  Kaymond,  Corps  of  Engineers,  the  local  engineer,  on  No- 
vember 28, 1883,  submitted  a  survey,  project,  and  estimate  for  a  break- 
water to  form  the  proposed  harbor.  His  report,  which  will  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  565,  states 
that  the  project  is  preliminary  and  that  detailed  plans  can  only  be  de- 
termined after  a  protracted  study  of  the  forces  in  operation. 

This  Board,  which  then  consisted  of  Col.  Charles  E.  Blunt  and  Lieut. 
Cols.  Wm.  P.  Craighill  and  Walter  McFarland,  Corps  of  Engineers,  in 
its  reports  of  August  22  and  November  20, 1884,  stated  that  the  lines 
selected  for  the  breakwater  by  the  local  engineer  were  the  best  that 
could  be  adopted  for  the  formation  of  "  a  national  harbor  of  refuge  of 
tlie  first  class"  in  this  locality,  if  it  be  decided  that  such  a  harbor  is 
necessary.  The  Board  expressed  no  opinion  as  to  the  character  and 
details  of  the  structure  proposed,  it  being  understooil  that  these  would 
depend  upon  investigations  to  be  made  before  the  commencement  of 
the  work,  or  during  the  earlier  progress  of  operations  on  the  substruc- 
ture. The  reports  of  the  Board  above  referred  to  are  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1885,  pages  523  and  528. 

No  detailed  plan  for  this  breakwater  has  yet  been  adopted  by  the 
Department,  but  the  work  in  i)rogress  upon  its  construction  since  No- 
vember, 1885,  has  been  carried  on  in  confornuty  with  the  preliminary 
project,  modified  from  time  to  time  by  the  approval  of  propositions  for 
the  expenditure  of  successive  appropriations.  A  brief  statement  of  the 
main  features  of  the  preliminary  project,  and  of  the  modifications 
already  adopted,  with  the  reasons  leading  thereto,  seems  necessary  to 
show  the  present  condition  of  the  improvement,  and  to  explain  the 
reconmiendations  made  by  this  Board,  which  are  based  upon  the  later 
experiences  here  and  elsewhere  in  this  and  other  countries. 

The  breakwater,  as  proposed  by  the  locjil  engineer  and  approved  by 
the  Board  of  1884,  consist e^l,  essiMitially,  of  two  branches,  one  starting 
from  Avery  Le<lge  and  extending  north  by  west  to  Abner  Ledge,  a 
distance  of  about  3,(M)0  feet;  the  other  starting  fiom  Abner  Ledge  and 
extending  west-northwest  for  a  distance  of  about  5,400  feet.  Along  the 
southern  branch,  between  Avery  and  Abner  ledges,  the  average  mean 
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low- water  depth  is  only  about  45  feet,  while  along  the  western  branch 
the  average  mean  low-water  depth  is  about  66  feet.  The  essential  fea- 
tures of  the  structure  adopted  for  estimate  in  the  preliminary  project 
of  1884  are  as  follows: 

1.  A  solid  conical  pier  of  masonry  on  Avery  Ledge,  the  diameter  at 
top  being  30  feet  and  at  bottom  45  feet,  and  a  similar  but  smaller  pier 
at  the  western  end  of  the  breakwater, 

2.  A  substructure  consisting  of  an  enrockraent  formed  by  dumping 
granite  grout  from  barges,  the  smallest  rubble  placed  in  the  c<5re,  the 
medium-sized  in  the  inner  layer  and  the  largest  in  the  outer  covering. 
This  arrangement  was  intended  to  increase  the  volume  of  the  voids, 
and  thus  diminish  the  amount  of  stone  required  for  the  enrockment, 
and  was  based  upon  the  experience  at  Bastia.  The  upper  surface  of 
the  substructure  was  to  be  15  feet  below  extreme  low  water.  This 
depth  was  at  that  time  considered  to  be  the  limit  of  tbeeifective  action 
of  the  sea,  the  adopted  project  for  the  Delaware  Breakwater  placing 
the  base  of  the  superstructure  only  12  feet  below  mean  low  water. 

3.  A  superstructure  consisting  of  a  masonry  wall  formed  of  very 
lafge  stones  laid  up  dry  below  water,  and  above  low  water  a  masonry 
wall  laid  in  cement.  The  dry  wall  below  water  was  provisionally 
adopted,  pending  further  investigation,  because  of  the  great  facilities 
for  obtaining  very  large  stones  in  the  immediate  vicinity,  and  because 
of  the  experience  of  the  local  quarrymen  in  laying  large  stones  under 
water. 

Assuming  an  annual  appropriation  of  $400,000,  and  the  employment 
of  the  best  plant  and  the  Bastia  method,  with  rubble  at  70  cents 
per  ton,  this  breakwater  was  estimated  by  the  Board  of  1884  to  cost 
f5,000,000. 

It  was  proposed  to  commence  the  construction  of  the  breakwater  by 
building  the  pier  on  Avery  Ledge,  and  to  continue  the  work  by  extend- 
ing the  substructure  and  superstructure  from  that  point  along  the 
southern  branch  toward  Abner  Ledge.  This  course  was  adopted  be- 
cause the  southern  branch  of  the  breakwater  is  situated  in  the  least 
depth  of  water,  where  beneficial  results  could  soonest  be  obtained,  and 
because  it  shelters  the  anchorage  from  the  most  violent  northeast 
storms.  The  western  branch  covers  the  anchorage  from  the  less  vio- 
lent northerly  storms,  and  would  be  of  little  or  no  value  until  after  the 
construction  of  the  southern  branch.  Avery  Ledge  is  the  most  exposed 
j)ortion  of  the  whole  line,  and  it  was  considered  desirable  to  determine 
by  actual  construction  the  feasibility  of  building  this  most  exposed 
part  before  committing  the  Government  to  heavy  expenditures  on  the 
rest  of  the  work.  Avery  Ledge  is  a  great  danger  to  navigation,  many 
vessels  having  been  wrecked  thereon.  It  was  considered  that  a  pier 
constructed  ui)on  it  would,  therefore,  be  of  some  immediate  value  to 
commerce,  would  form  a  base  for  experiments  to  determine  the  charjic- 
ter  and  details  of  the  superstructure,  and,  finally,  would  serve  to  hold 
in  position  a  spindle  necfessary  as  a  range  in  forming  the  substructure. 
It  was  believed  that  it  would  be  otlierwise  impossible  to  maintain  such 
a  spindle  permanently  in  this  locality. 

On  May  20,  1885,  under  the  orders  of  the  Department,  the  local 
engineer  submitted  a  detailed  i)roje(t  for  the  construction  of  a  stone 
and  concrete  pier  on  Avery  Led j^c,  and  reported  that  he  had  consid- 
ered a  proje(it  tor  a  pi(»r  consisting  of  a  heavy  cylinder  of  cast  iion  filled 
with  concrete,  which  he  rejected  lor  reasons  staU'd.  On  June  25, 18«S5, 
the  Hoard  of  Engineers  for  Fort itiejiti(»ns  and  liiver  and  llarbor  Im- 
provements, etc.,  to  whom  this  project  was  referred  for  consideration, 
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reported  in  favor  of  the  building  of  the  pier  "  of  concrete  in  situ  inside 
of  a  cast-iron  casing,  following  the  method  used  in  the  foundations  of 
the  light-house  at  Duxbury  Pier,  Massachusetts.''  The  Chief  of  Engi- 
neers, in  his  indorsement  upon  this  project,  dated  July  2, 1886,  remarked 
that  "  it  would  be  less  costly  to  cover  Avery  Ledge  with  masses  of 
stone  or  concrete  blocks,  forming  thus  the  termination  of  the  break- 
water after  the  portion  contiguous  to  the  ledge  should  have  been 
built": 

On  September  10,  1885,  under  the  orders  of  the  Department,  the 
local  engineer  submitted  a  project  for  the  expenditure  of  the  available 
ftinds.  In  conformity  with  the  orders,  the  project  provided  for  "a 
structure  jipon  the  summit  of  the  ledge,"  and  for  the  distribution  of 
broken  stone  upon  the  bottom  along  the  line  of  breakwater."  By  in- 
vestigations in  the  locality,  and  by  the  study  of  more  recent  experi- 
ence in  foreign  harbors,  it  had  become  apparent  that  the  limit  of  wave 
action  heretofore  adopted — 15  feet  below  extreme  low  water — ^was  alto- 
gether too  small,  and  that  it  would  not  be  safe  to  establish  the  founda- 
tion of  the  superstructure  at  a  higher  level  than  22  feet  below  mean 
low  water.  [Jnder  these  circumstances  it  was  considered  that  the  plan 
for  a  dry  masonry  wall  must  be  rejected,  and  that  if  any  wall  was  to 
be  built  below  low  water  it  must  be  of  concrete  deposited  either  in 
place,  as  at  Quebec  and  Wicklow,  in  bags,  as  at  Aberdeen  and  Kew 
Haven,  or  in  sloping  blocks,  as  at  Colombo,  Eeunion  and  elsewhere. 
The  project  repeats  the  opinion  that  the  establishment  upon  Avery  Ledge 
of  a  cast-iron  cylinder,  to  be  filled  with  concrete,  is  practically  impossi- 
ble; provides  for  the  construction  of  a  portion  of  the  rubble  base  of  the 
breakwater,  the  upper  surface  to  be  40  feet  in  width  and  22  feet  below 
mean  low  water;  states  that  it  will  probably  be  found  most  economical 
to  construct  the  superstructure  of  concrete,  and  finally  recommends 
the  placing  of  two  large  concrete  blocks  upon  the  ledge.  The  advant- 
ages of  the  proposed  structure  on  the  ledge  are  stated  in  the  project  as 
follows: 

1.  It  win  t«8t  the  durability  of  coDcrete  exposed  to  ice  and  heavy  seas  in  this 
locality.  No  wear  from  floating  ice  is  anticipated,  but  it  is  possible  that  on  the 
occasional  quiet  days  of  M'inter  the  water  in  contact  with  the  concrete  surface  may 
freeze,  and  thus  that  surface  may  be  gradually  disintegrated. 

2.  It  forms  a  convenient  central  core  from  which  to  construct  in  the  future  the  pier 
of  the  breakwater,  and  it  will  be  useful  for  this  purpose  without  reference  to  the 
method  of  construction  adopted.  Thus  the  final  project  for  the  pier  is  left  to  be  de- 
cided upon  after  the  durabuity  of  concrete  in  this  locality  has  been  detenuiued  by 
actual  experiment. 

3.  Its  spindle  forms  a  permanent  range  mark  for  the  construction  of  the  rubble 
base  of  the  breakwater. 

This  project  having  been  approved  by  the  Department,  work  upon 
the  rubble  substructure  was  commenced  under  contract  in  November, 
1885.  The  method  of  arranging  the  rubble  suggested  in  the  prelimi- 
nary project  was  abandoned,  the  funds  available  not  being  suflftcientto 
justify  the  establishment  of  the  necessary  plant  for  this  purpose. 
Preparations  were  in  progress  for  the  formation  of  the  concrete  blocks 
when  Maj.  Raymond  was  relieved  from  charge  of  the  work  on  February 
4,  1886. 

On  May  14, 1886,  the  Department  modified  the  plan  of  construction 
for  the  pier  at  Avery  Ledge,  authorizing  a  construction  of  ^^  concrete 
in  situ  inside  of  a  cast  iron  shell,  as  suggested  by  the  Board  of  En- 
gineers for  Fortifications  and  for  River  and  Harbor  Improvements,  et(;., 
June  2o,  1885."  This  <iist-iron  and  concrete  structure  was  complct<'(l 
in  July,  1886^  the  iron  shell  was  destroyed  in  less  than  a  month,  aiid 
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filially  tlie  concrete  and  spindle  were  swept  away.  Since  tLat  thiie 
operations  on  Avery  Ledge  have  been  confined  to  the  erection  of  spin- 
dles and  their  replacement  when  swept  away  by  collision  or  storms. 
(The  last  spindle,  8  inches  in  diameter,  sunk  into  the  rock  34  iuuhes, 
has  been  standing  uninjured  since  Januaiy  1,  1889.) 

Under  various  appropriations  and  contracts,  work  upon  the  base  of 
the  southern  brancli  of  the  breakwater  has  been  in  progress  since 
November,  liSSry,  The  Board  is  informed  that  at  the  close  of  the  exist- 
ing contract  the  substructure  between  Avery  and  Abner  ledges,  and 
beyond,  a  distance  of  about  5,000  feet,  will  have  been  esseutifiJly  com- 
l>Ieted,  with  Its  upper  surface  40  feet  wide  and  22  feet  below  mean  low 
water,  in  accordance  with  the  project.  About  538,000  tons  of  uu- 
arranged  rulible,  at  an  average  price  of  G7^  cents  per  ton,  will  have 
been  deposited  to  form  this  structure.  Tlie  Board  finds  no  evidence 
that  any  of  this  rubble  has  been  moved  by  tlie  a<!tion  of  the  sea. 

The  original  project  of  a  random  stone  substructure,  carrying  a  ma- 
sonry wall,  was  proposed  in  order  to  save  the  gieat  expense  of  carry- 
ing the  rubble  mass  above  high  water,  whi(!h  involves  the  deposit  of  an 
enormous  amount  of  material  below  the  limit  of  the  effective  action  of 
storms.  The  execution  of  such  a  project  is  only  possible  with  very 
large  apjiropriations  and  the  best  appliances.  If  this  method  of  con- 
stiuc-tion  is  to  be  followed,  the  Board  is  of  the  opinion  that  the  top 
width  of  the  substructure  should  be  40  feet,  and  it  should  be  22  feet 
below  mean  low  water,  as  now  provided  for.  The  Board  is  further  of 
the  opinion  that  the  employment  of  concrete  in  place  or  in  bags  of 
large  size  in  the  construction  of  the  superstructure  is  not  advisable, 
and  the  only  method  of  wall-building  which  gives  reasonable  promise 
of  success  is  the  method  of  sloping  concrete  blocks  adopted  at  Colombo 
and  Eeunioii. 

The  Board,  however,  is  not  pn^pared  to  recximraend  such  a  construc- 
tion at  the  present  time.  As  stated  in  the  revised  project  for  the  Del- 
aware Breakwater  {vide  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  1070),  there  is  no  prec-edeiit  for  the  construction  of  an  off- 
shore breakwater  on  the  sloping  block  system.  All  the  breakwaters 
built  on  this  iilan  have  started  from  the  shore,  and  this  fact  has  deter- 
mined the  character  of  the  plant  employed.  Thus  at  Colombo,  Madras, 
Mormugoa,  Manora,  Kustendjie,  and  Reunion,  the  blocks  were  placed 
in  jiosition  by  large  and  costly  overhanging  balance  cranes,  which  trav- 
eled on  railways  along  the  breakwaters,  and  could  be  run  on  shore 
during  seasons  of  exposure.  The  peculiar  advantages  of  such  ma- 
chines wouhl  be  entirely  lost  in  an  offshore  construction.  The  expo- 
sure of  the  site  to  the  violent  action  of  waves  and  currents,  and  the 
necessity  of  accurate  adjustment  imposed  by  the  sloping  block  system, 
render  tlie  use  of  floating  appliances  entirely  out  of  the  question.  A 
special  plant  would  have  to  be  devised,  which  w^ould  be  experimental 
in  character  and  doubtless  very  expensive.  The  leveling  of  the  upper 
suriace  of  the  substructure  for  the  foundation  of  the  wall  would  have 
to  1h*  done  by  divers  and  would  be  slow,  difficult,  and  costly.  The 
construction  of  a  pier  on  Avery  Ledge,  a^s  an  abutment  for  the  end 
of  the  wall,  would  be  troublesome  and  exiiensive,  as  shown  by  previous 
experiences  Finally,  no  experiments  have  yet  l)een  made  to  detonnme 
the  durability  of  concrete  in  this  locality,  and  the  Board  is  far  fi-om 
satisfied  that  this  material  would  bear  without  rapid  disintegration  the 
ex|M)snre  to  wliich  it  would  be  subjei^ted. 

rnder  existing  circumstances  the  Board  is  of  the  opinion  that  the 
best  method  of  construction  for  the  southern  branch  of  the  breakwater 
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between  Avery  and  Abner  liHlj^es  is  to  form  it  by  the  deposit  of  ji^ran- 
ite  nibble  in  the  manner  now  adoi)t<»d  for  the  work  in  pro^refts  at  the 
J>elaware  BreakwatiT,  It  is  proposed  to  ^ive  tlie  mound  a  widtli  of  51 
feet  at  mean  low  water  and  to  form  it  up  to  that  level  by  the  deposit  of 
random  fttone,  so  tliat  the  slopes  shall  be  such  as  may  be  established 
by  the  action  of  the  sea,  the  heaviest  stones  to  be  placed  on  the  exposed 
face  of  the  structure.  It  is  proposed  to  ^ve  the  superstnicture,  above 
low  water,  a  hei^j^ht  of  18  feet  and  a  top  width  of  20  feet,  with  slopes  of 
about  1  on  1  on  tlie  sea  side  and  1  (m  ^^;^o  on  the  inside,  formed  by  tlie 
heaviest  stones  laid  in  i)osition,  the  interior  space  to  be  filled  with  rub- 
ble. The  cross  section  provisiontUly  adopted  by  the  Board  is  shown  on 
the  a€comi)anying  sketch.  It  is  based  ui)on  a  study  of  the  storm  devel- 
oped slopes  of  the  breakwaters  at  Rock])ort  and  in  Delaware  Bay. 
Experience  during  the  progress  of  the  work  may  require  the  modifica- 
tion (rfits  form  and  dimensions. 

As  before  remarked,  it  was  originally  proposed  to  begin  the  construc- 
tion of  the  southern  branch  at  Avery  Ledge,  the  most  exposed  iM)int  of 
tbe  line,  in  order  to  determine  the  feasibility  of  this  part  of  the  work 
l>efore  committing  t he  Goverimient  to  fiirther  heavy  expenditures.  Tliis 
reason  no  longer  exists,  a  large  sum  having  been  already  expended  in 
the  fonnation  of  the  substructure.  The  Board  is,  therefore,  of  the 
opinion  that  the  work  of  raising  the  breakwater  to  its  full  dimensions 
should  be  comment^ed  at  the  northern  end  of  the  branch,  at  Abner  L(»dge,. 
-which  is  the  lea«t  exposed  portion  of  the  line,  and  should  be  gradually 
extended  until  it  reaches  Avery  Ledge.  The  experience  obtained  from 
this  work,  and  investigations  made  during  its  ])rogress,  will  determine 
■whether  the  head  of  the  breakwater  at  Avery  Ledge  can  be  formed  of 
large  natural  or  artificial  blocks,  or  which  of  the  other  methods  proposed 
should  be  adopted. 

For  the  western  branch  of  the  breakwater,  the  Board,  with  its  pres- 
ent information,  is  unwilling  at  this  time  to  recommend  any  method  of 
construction  other  than  the  rubble  mound  proposed  for  the  southern 
branch,  although  the  average  depth  is  so  great  that  the  structure  Avill 
be  of  very  great  size  below  the  level  of  sea  action.  The  Board  re^'om- 
mends  for  this  branch  the  provisional  adoption  of  the  rubble  metluxl, 
with  the  cross  s(»cti(m  shown  on  the  accomi)anying  sketch.  During  the 
progress  of  work  on  the  southern  branch  a  thorough  investigation 
should  be  made  of  recent  foreign  practice,  especially  at  the  harimr  of 
Boulogne,  with  a  view  to  possible  economy  l)y  the  -construction  of  a 
masonry  wall  above  low  wa1«(T. 

The  project  submitted  by  the  Board  is  based  ui)on  the  fa<t  that  the 
country. in  the  vicinity  of  the  work  is  covered  with  hills  of  syenite,  con- 
taining extensive  quarries,  from  which  stone  can  be  obtained  at  a  low 
I)rice.  The  rubble  employed  is  the  refuse  of  the  quarri(\s,  and  its  re- 
moval has  hitherto  been  a  source  of  expense  to  quarry  companies.  It 
has  been  estimated  that  the  four  breakw  aters  built  out  from  the  shore 
near  Eockport  contain  about  1,500,000  tons  of  this  refuse  material.  In 
the  preliminary  project  the  local  engineer  estimated  the  cost  of  the 
rubble  in  the  breakwater  with  the  present  means  of  production  at  70 
cents  per  ton;  but  he  was  of  the  opinion  that  if  extensive  quarries 
were  opened  at  Gap  Head,  (Tiilly  Point,  and  Strait^moutli  Island,  and 
the  rock  broken  out  by  large  blasts,  the  work  couJd  be  gieatly  cheap- 
ened. The  actual  contract  prices  ]>aid  for  stone  have  been  58.3  cents 
I)er  ton  in  1885,  71  cents  per  ton  in  1886  and  1888,  and  73J  cents  per 
ton  in  1891. .  The  Board  i)elieves  that  if  a  contract  for  a  very  large 
amount  of  stone,  which  would  justify  the  opening  of  quarries  specially 
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for  its  production,  were  authorized  by  GoDgress,  the  cost  of  tliis  material 
Would  be  greatly  reduced. 

This  Board  is  further  of  the  opinion  that  the  breakwater  can  be  com- 
pleted with  the  section  recommended,  provided  liberal  appropriations 
are  made  by  Congress  for  its  continuation^  within  the  estimate  sab- 
mitted  by  the  Board  of  1884,  $5,000,000. 
A  map  accompanies  this  report. 
Bespectfolly  submitted. 

Wm.  p.  Craighill, 
Oolonelj  Corps  of  Engineers. 
S,  M.  ManSfibld, 
Lieut,  Col..  Corps  of  Engineers. 
O.  W.  Eaymond, 
Major  ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 

[Ffrtt  indoraement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  14, 1892. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  project  submitted  in  1884,  under  which  work  has  heretofore  been 
carried  on  at  this  locality,  i>rovides  for  the  construction  of  a  contin- 
uous breakwater  about  9,000  feet  h)iig,  extending  from  Avery  Ledge 
northwest  to  the  86-foot  contour  oflt*  Andrews  Point. 
The  estimated  cost  of  this  work  was  $5,000,000. 
The  within  project  by  the  Board  of  Engineers  proposing  plan  for 
substructure  as  well  as  superstructure  of  the  entire  breakwater  is  recom- 
mended for  approval.    It  is  the  opinion  of  the  Board  that  with  liberal 
appropriations  the  breakwater  can  be  completed  with  the  section  now 
recommended  within  the  estimate  submitted,  viz,  $6,000,000. 

Thos.  LmooLN  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 

[Second  indorbement.] 

War  Department,  March  17^1892. 
The  within  project  is  approved  as  recommended  by  the  Chief  of  En- 
gineers. 

S.  B.  Elkins, 
Secretary  of  War. 


B6. 

IMPROVEMENT  OP  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland,  and 
is  the  principal  resort  for  all  Kew  England  fishing  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  of  Cape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this 
coast  occur,  and  provides  a  secure,  ample  shelter  for  all  classes  of  ves- 
sels, except  from  south  winds,  and  from  these  a  moderate  extent  of 
X^rotected  anchorage  is  ail'ui  ded  in  the  inner  harbor. 
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It  contains  in  the  outer  roadsteiul,  tlie  inner  liarlK>r,  and  in  the  chan- 
nels connecting  them,  sufficient  deep  water  for  the  most  liberal  demands 
of  commerce,  but  the  inner  harbor  and  eliannel  are  obstructed  by  bowl- 
derSy  ledges,  and  shoals,  dangerous  and  inconvenient  to'shipping,  and 
the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  soutlierly 
winds. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  tlie Chief 
of  Engineers  for  1887,  page  506. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  ordered  by  act  of  July  11,  1870. 
(Report  of  the  Chief  of  Engineers,  1871,  page  860.). 

This  project  proposed  the  removal  of  certain  bowlders  from  the  inner 
harbor  at  a  cost  of  $10J50G.20,  and  the  construction  of  a  breakwater 
from  Eastern  Point  over  bog  Bar  to  llbund  Rock  ShoaJ,  at  an  estimated 
cost  of  $494,148.65. 

On  November  10, 1884,  Maj.  C.  W.  Raymond,  Corps  of  Engineers,  by 
'order  of  the  special  Board  of  Engineers  that  wj^  considering  the  sub- 
ject of  the  Sandy  Bay  Breakwater,  submitted  a  project  for  two  break- 
waters at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000  on 
essentially  the  same  site  as  that  proposed  in  1871,  and  a  supplementary 
one  through  Normans  Woe  Rock,  to  cost  $607,000. 

This  project  and  estimate  are  published  in  the  Chief  of  Engineers' 
Report  for  1885,  page  534. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5,  1884,  that  a  survey  of  the  inner  harbor  and  of  the  reef  of  Muscle 
Point  be  made,  and  tliat  Babsons  Ledge  be  removed  to  21  feet  at  mean 
low  water.  (Report  of  Chief  of  Engineers,  1885,  page  541.)  In  the  an- 
nual report  for  this  harbor  for  1887  a  general  project  for  its  improvement 
was  submitted,  based  on  the  survey  provided  for  by  act  of  Congress  ap- 
proved August  5,  1886.     (Chief  of  Engineers'  Report,  1887,  page  500.) 

This  project  proi)osed  to  remove  from  the  inner  harbor  lOlJ  cubic 
yards  of  rock  known  to  exist,  and  to  dredge  216,000  cubic  yards,  scow 
measurement,  at  an  estimated  cost  of  $65,000;  and  to  construct  the 
breakwater^  recommended  in  the  project  of  1884,  that  extends  from 
Eastern  Point  to  Round  Ro(;k  Shoal,  at  an  ef^timated  cost  of  $752,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $40,000. 

The  amount  expended  to  June  30,  1891,  was  $24,648.60. 

The  condition  of  the  improvement  June  30,  1891,  was  as  follows: 

Clam  Rock  had  been  reduced  from  1  foot  to  9J  feet  at  mean  low 
water  jPinnade  Rock,  from  8.J  to  16  J  feet,  mean  low  water;  rock  off 
Pews  Wharf,  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's 
Wharf,  from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks 
were  reduced  to  the  level  of  the  surrounding  bottom. 

Babsons  Ledge  had  been  reduced  from  11  to  14  feet,  mean  low  water; 
no  work  had  been  done  on  the  breakwater. 

Two  channels  had  been  dredged  in  Harbor  Cove,  approximately  par- 
allel to  the  heads  of  the  wharves;  the  east  channel  was  550  feet  long; 
the  west,  1,000  feet  long;  both  were  40  feet  wide  and  10  feet  deep  at 
mean  low  water,  except  over  a  small  ledge  uncovered  by  the  dredging 
off  Parmenters  Wharf. 

All  the  ledges  obstructing  the  channel  in  the  main  harbor  between 
Harbor  Cove  and  Pews  Wharf  had  been  removed  to  the  depth  of  the 
projected  dredging  in  this  part  of  the  harbor,  and  a  contract  was  in 
force  with  the  Bay  State  Dredging  Company  to  remove  40,000  cubic 
yards  from  Harbor  Cove  and  the  main  harbor. 

Operations  under  this  contract  were  commenced  in  July,  1891,  and 
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satisfactorily  completed  in  November,  1801 ;  47,298  cubic  yards  were 
removed. 

At  the  date  of  this  report  the  two  channels  in  Harbor  Cove  are  each 
140  feet  wide,»10  feet  deep  at  mean  low  water,  and  the  inner  harbor 
has  been  improved  from  its  entrance  near  Fort  Point  to  the  steamboat 
wharf,  so  that  15  feet  depth  at  mean  low  water  can  be  carried,  except 
over  four  small  ledges  uncovered  by  the  dredging  near  the  Halibut 
Company's  Wharf. 

To  complete  the  improvement  will  require  an  appropriation  of  $40,000 
for  dredging  and  $732,000  for  the  breakwater  at  Eastern  Point  Of 
this  amount  $305,000  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1894,  in  comi)leting  the  proposed  dredging  and 
in  commencing  the  breakwater. 

The  i)rospective  advantages  to  commerce  by  the  completion  of  the 
imi)rovement  are  greater  facilities  and  safety  in  the  movement  of  ves- 
sels in  the  harbor,  and  a  more  safe  anchorage  for  vessels  seeking  pro- 
tection from  southerly  gales. 

Gloucester  Harbor  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which  Glou- 
cester is  the  port  of  entry. 

The  nearest  light-houses  are  Ten  Pound  Island  Light,  in  the  harbor,  and  Eastern 
Point  Light  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1892,  have  been  furnished  by  the  collector  of  customs  at  Glou- 
cester, Mass. 

The  date  and  amount  of  appropriations  for  this  work  are  as  follows: 

Act  of— 

June  10.  1872 $10,000 

August  5, 1886 5,000 

August  11,  1888 ' 10,000 

September  19,  1890 15,000 

Total 40,000 

Money  statement. 

July  1,  1891,  balance  unexpended $15,351.40 

June  30,  1892,  amount  expended  during  fiscal  year 12, 043. 77 

July  1,  1892,  balance  unexpended , 8, 307. 63 

Amount  appropriated  ]>y  act  approved  July  13,  1892 40. 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 43, 307. 63 

{Amount  (estimated)  required  for  completion  of  existing  project 752,  OflO.  00 
Amount  that  can  beprofitably  expended  in  fiscal  vear  ending  June  30,  1894  305, 000. 00 
Submitted  in  com])liance  with  requirements  ol^  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COM^fEROIAL  STATISTICS. 

Amount  of  revenue  collected,  1890,  $50,461.23;  1891,  $19,800;  1892,  ■ 


Shipping. 


Entrances: 

Domt'Htic 
Clearaiu'.<'8: 
Foivijjn.. 

l>OlllCMtic 


1890. 


No. 

123 
41 


T(m8. 
29.13H 
2, 149 

le,  130 
13,034 


1801. 


No. 
146 
3U 

138 
67 


Ton*. 
26.235 
6.000 

23,500 
11,220 


1892. 


N0. 

213 

25 

188 

77 


Ton*. 
43,460 
2,700 

SS,700 
17, 110 
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Cotumervia  1  ataiisiics — Continued , 


Imported. 

1890. 

1891. 

1892. 

Cckal 

Tom. 

Ton». 
45,000 
30,000 

T(ms. 
37,200 
33,000 

Salt 

28,324 

J^iilffbt^r 

200 

Iff  f^n^h<t>Ul )-«(?-- ,rr ,.. ,,.          .              n, '.         ..         ,            .,.,,t 

8,000 
500 

W  isfiU'Uiiiit^rtiH ....,, 

8,100 

All  claases  of  veaJels  frequent  the  harbor,  from  5  tons  to  1,590  tons;  greatest  draft, 
24  feot. 

Tlie  business  of  shipping  salt  to  Nova  Scotia,  New  Brunswick  and  Newfoundland 
lias  been  established  during  the  fiscal  year. 

Total  number  of  vessels  boarded  during  the  year  was  3,900. 

Tonnage  of  district,  493  vessels,  35,200  tons. 


B  7. 
IMPROVEMENT   OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  Harbor  is  situated  about  5 J  miles  nortlieastward  fiom  the 
entrance  of  Salem  Harbor,  Massaelnisetts. 

A  chart  of  the  liarbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  Part  1,  page  466. 

The  outer  sheltered  roadstead  contains,  approximately,  300  acres,  with 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctors  Point  is  every- 
where at  least  100  feet  wide,  at  least  6 J  feet  deep  at  mean  low  water, 
and  is  unobsti'ucted. 

At  the  "narrows,"  distant  1,400  feet  inside  of  Proctors  Point,  the 
depth  in  the  channel  is  reduced  to  1^  feet  at  mean  low  water  j  thence 
to  the  town  wharves,  a  further  distance  of  2,500  feet,  no  low-water 
channel  exists.  Near  the  town  wharves  tlie  channel  is  crossed  by  tlie 
Boston  and  Maine  Kailroad  (eastern  division),  on  a  bridge  which  is  pro- 
vided with  a  draw  opening  28  feet  wide. 

The  original  project  for  the  improvement  of  this  harbor  was  submittexi 
November  28, 1887.  It  was  based  on  a  survey  x)rovided  for  in  the  river 
and  harbor  act  of  August  6, 1886.  It  x>roposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from  Proc- 
tors Point  to  the  town  wharves,  at  an  estimated  cost  of  $14,300. 

The  total  appropriaticms  for  this  improvement  to  date  have  been: 

By  the  act  of — 

Angustll,  1888 $2,500 

Septemher  19,  1890 5,000 

Total 7,500 

The  expenditures  to  June  30,  1891,  were  $321.67. 

At  that  date  operatio  is  were  in  progress  under  a  contract  with 
Messrs.  Hamilton  and  Sawyer  to  dredge  22,000  cubic  yards. 

Work  under  this  contract  was  commenced  in  June  and  satisfactorily 
completed  in  July,  1891;  22,052  cubic  yards  were  removed;  and,  at  the 
date  of  this  report,  the  improved  (diannel  is  35  feet  wide,  4  feet  deep  at 
mean  low  water  from  Proctors  Point  to  the  railroad  bridge,  a  distance 
of  2,900  feet 
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To  complete  tlie  improvwneiit  will  require  an  ai)propriation  of  $0,800, 
all  of  which  could  be  expeuded  during  the  fiscal  year  ending  June  30, 
1804. 

,  Manchester  Harbor  is  in  the  coHection  district  of  Gloncestor,  Mass.,  of  which 
Gloucester  is  the  port  of  entry.  The  nearest  light-house  is  situated  upon  Bakers 
Island,  2^  miles  from  Proctors  Point. 

The  existing  commerce  is  nominal  and  the  commercial  statistics  are 
included  in  Gloucester  Harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  statement. 

July  1, 1891,  balance  unexpended $7,178.53 

June  30, 1892,  amount  expended  during  fiscal  year 6, 800. 62 

July  1, 1892,  balance  unexpondod 377.91 

Amount  appropriated  by  act  approved  July  13,  1802 6, 800.  OO 

Amount  available  for  fiscal  year  endin  g  J  une  30,  1893 7, 177. 91 


B8. 

IMPROVEMENT  OF  HARBOR  AT  SALEM,  MASSACHUSETTS. 

Salem  Harbor,  Massachusetts,  is  12  miles  to  the  northward  of  Bos- 
ton, Mass.  Fort  Pickering  Light  marks  its  entrance,  between  Winter 
Island  on  the  west  and  Naugus  Head  on  the  east.  The  harbor  is  1,760 
feet  wide  at  its  entrance  and  6,500  feet  long  between  the  12-foot  con- 
tours of  opposite  shores.  It  contains  a  well-sheltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  of  a  greater  depth  than  18  feet, 
mean  low  water.  In  front  of  the  city  are  extensive  flats,  which  make 
long  wharves  necessary  to  reach  deep  water.  The  principal  wharves 
of  the  city  are  located  on  "  South  Kiver,"  a  small  stream  which  for- 
merly drained  a  tidal  basin  on  the  southwestern  side  of  the  city.  This 
basin  is  now  iiractically  filled  up  by  city  improvements.  The  river  is 
3,000  feet  long  to  the  head  of  navigation  at  South  or  Lafayette  Street 
Bridge.  It  is  crossed  by  a  highway  bridge  about  one-fourth  of  a  mile 
below  the  head  of  navigation,  with  a  draw  opening  31 J  feet  wide.  The 
width  of  the  river  varies  from  300  feet  at  its  mouth  to  160  feet  at  the 
head  of  navigation.  The  greatest  depth  of  continuous  low-water  channd 
is  0.8  feet. 

The  original  project  for  the  improvement  of  the  harbor  was.submitted 
December  IC,  1872.  It  was  projwsed  to  dredge  a  channel  1,730  feet 
long,  300  feet  wide,  8  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $32,000.    This  project  was  essentially  completed,  1873-'75. 

The  x)resent  proje(5t  for  the  improvement  of  the  harbor  was  submitted 
December  2, 1889.  It  was  based  on  a  survey  provided  for  in  the  river 
and  harbor  act  of  August  11, 1888.    It  proposed  as  follows : 

To  clean  out  the  channel  of  ay)])roach  to  South  River  to  the  original 
dimensions  as  dredged  in  1 873-^75,  viz:  300  feet  wide  at  the  entrance, 
and  160  feet  wide  oif  Derby  Wharf  Light,  8  feet  deep  at  mean  low 
water;  to  extend  this  channel  with  same  depth,  gradually  r<Mucing  its 
width  to  100  feet,  to  near  the  inner  end  of  Derby  Wharf,  and  from  this 
point  io  the  head  of  navigation  excavate  a  channel  60  feet  wide  and  6 
feet  deep  at  mean  low  water.  ^         , 
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The  total  Iciigtb  of  tbe  channel  to  be  improved  will  be,  aijproximately, 
5,100  feet,  and  its  excavation  will  require  tbe  removal  of  85,000^  cubic 
yards  of  material,  at  an  estimated  cost  of  $28,000. 

To  date  the  total  appropriations  for  this  harbor  have  been  $39,000. 

The  expenditures  to  June  30, 1891,  were  $25,073.65.  At  that  date 
tlie  project  of  1872  had  been  completed  and  a  contract  was  in  force  with 
Mr.  Augustus  E.Wright  to  dredge  60,000  cubic  yards  in  accordance 
with  the  project  of  1889. 

Operations  under  this  contract  were  commenced  in  July  and  satis- 
factorily completed  in  November,  1891.  Fifty  thousand  two  hundred 
and  thirteen  cubic  yards  were  removed. 

A  small  ledge  near  Derby  Wharf  Light  was  uncovered  by  the  dredg- 
ing, and  was  removed  under  an  agreement  with  Mr.  Hiram  W.  Phillips 
at  a  cost  of  $315. 

At  the  date  of  this  report  the  improved  channel  is  50  feet  wide,  8  feet 
deep  at  mean  low  water,  to  near  the  inner  end  of  Derby  Wharf,  and 
thence  to  the  head  of  navigation  6  feet  deep  at  mean  low  water. 

To  complete  the  present  project  would  require  an  appropriation  of 
$14,000,  all  of  which  could  be  expended  during  the  fiscal  year  ending 
June  30,  1894. 

Salem  Harbor,  iDclading  South  River,  Massachusetts,  is  in  the  coUection  district 
of  Salem,  Mass.,  of  which  Salem  is  the  port  of  entry.  The  nearest  light-house  is 
Derby  Wharf  Light,  Salem  Harbor,  Massachusetts. 

The  accompanying  (commercial  statistics  for  the  fiscal  year  ending 
June  30, 1892,  have  been  ftirnished  by  the  collector  of  customs  at  Salem, 
Mass. 

The  dat^  and  amounts  of  appropriations  for  this  work  are  as  follows : 

Act  of— 

March  3, 1873 $15,000 

June  23, 1874 10,000 

September  19, 1890 14,000 

Total 39,000 

Money  statement. 

July  1, 1891,  balance  unexpended $13, 926. 35 

June  30,  1892,  amount  expended  during  -fiscal  year 12,  708. 97 

July  1,  1892,  balance  unexpended 1, 217. 38 

Amount  appropriated  by  act  approved  July  13,  1892 14, 000. 00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1893 16, 217. 38 


COMMERCIAL  STATIflTICS. 

Amount  ofl-evenne  conected,  1868,  $29,687.14;  1891,  $6,416.80;  1892,  $3,611.62. 


Shippiog. 


Sntnmcea: 

Foreign  .. 

Bomeatic  . 
dearanoes: 

Foreign  . . 

Domestic . 


1868. 


iVo. 


T<m9. 


1891. 


No, 


598^     225,000   ^^  ^ 


93 


Ton*. 
15,168 
456,824 

13,253 


1893. 


Ko. 
77 
10 

75 
89 


Ton9, 
10,720 
2,356 

11,123 
6,933 
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Imported. 
1891.,  \  Shingles S.moOO 


Coal tons..      f),890 

LuiiilMT fwt..      3.424 

MiHi'*'llan(M)U8 t<m«..      2,73! 

1892. 

Coal tonii..      3,256 

Lnmber ft<a . .  875, 791 


I^ths 675,  Odu 

Keith do»«»ii--  1,074 

Fi  ruwood cords . .  854 

Bark do 310 

Lime harreU.-  1,000 

Katlroad  tioa 4.624 


Vessels  from  8  to  20  feet  draft  fireqnent  the  port. 


IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lynn  Harbor  is  situated  9  miles  northeast  from  Boston.  It  is  1  by 
2  miles,  approximately,  in  extent,  the  greater  part  of  which  is  dry  at 
low  water. 

It  is  protected  on  the  north  and  west  by  the  mainland,  and  on  the 
east  by  Kahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachu- 
setts Bay,  is  on  the  south  side. 

A  plan  of  the  harbor,  showing  the  projected  improvement  was  pub- 
lished in  the  Annual  Rei)ort  of  the  Chief  of  Epgineers  for  1884,  Part 
1,  pajre  532. 

Before  improvement,  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  tliere  wa«  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
Saugus  River. 

The  main  ship  channel  is  entered  between  White  and  Lobster  Rocks, 
and  connects  about  3,600  feet  northward  with  the  Black  Rock  Chan- 
nel, which  is  the  most  eastern,  near  Kahant  Beach. 

Tlie  project  for  improvement  was  adopted  in  1884.  It  provides  for  the 
excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  White  Rocks,  to  deep  water 
opposite  Little  Naliaiit,  a  distance  of  3,610  feet.  This  is  called  tlie 
outer  improved  channel,  and  is  merely  a  rectification  and  deepening  of 
the  main  ship  channel.  Tlie  combined  main  ship  channel  and  Black 
Rock  Channel  are  sufficient  for  the  purpose  of  commerce  for  the  next 
2,500  feet.  Then  commences  the  inner  improved  channel,  which  is  pro- 
jected 6,450  feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low 
water.  It  extends  from  deep  water,  opposite  Sand  Point,  to  the  har- 
bor commissioners'  line,  and  follows  very  closely  in  direction  the  exten- 
sion of  the  united  main  ship  and  Black  Rock  Channels. 

On  September  24, 1888,  this  project  was  modified.  It  was  then  pro- 
posed to  extend  the  main  ship  channel  400  feet  within  tlie  harbor  line 
and  to  excavate  at  its  inner  end  a  ba^in  600  by  300  feet  in  area,  10  feet 
deep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredge-d  occa- 
sionally to  maintain  its  width  and  depth,  but  a  training  wall  about 
6,000  feet  long,  has  been  proposed  to  aid  in  keeping  the  outer  channel 
open,  if  experience  shall  show  it  to  be  necessary.  This  wall  is  to  start 
from  the  shore  at  "  Little  Kahant,^  and  is  to  cross  the  Black  Rock 
Channel.  Its  outer  position  is  to  be  parallel  to  the  outer  improved 
channel. 

The  cost  of  the  original  project  was  estimated  to  be  $145,000.    This 
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estimate  was  revised  in  1885,  and  then  made  $157,000,  to  provide  tor 
an  increa'Sed  amount  of  dredging  found  to  be  necessary  during  the 
progress  of  the  work,  to  round  off  the  junctions  of  the  natural  channel 
with  the  dredged  channel,  to  provide  flatter  slopes  to  the  sides  of  the 
cuts  than  was  originally  designed,  and  also  te  provide  funds  for  neces- 
sary surveys  during  the  progress  of  the  work. 

Tlie  modifications  proposed  September  24, 1888,  were  estimated  to 
cost  $25,000,  which  would  make  the  tetal  cost  of  the  improvement 
$182,000. 

The  tetal  appropriations  for  this  harbor  to  date  have  been  $91,000. 

The  amount  expended  te  June  30,  1891,  was  $75,012.40. 

On  June  30, 1891,  the  outer  channel  had  been  completed  as  proposed — 
3,610  feet  long,  200  feet  wide,  10  feet  deep  at  mean  low  water;  the  inner 
cliannel  was  0,450  feet  long,  10  feet  deep  at  mean  low  water,  150  feet 
wide,  or  50  feet  less  than  is  proposed.  The  basin  was  125  feet  wide,  500 
feet  long,  10  feet  deep  at  mean  low  water,  connected  with  the  nSain  ship 
channel  at  the  harbor  line  by  a  cut  100  feet  wide,  400  feet  long,  10  feet 
deep  at  mean  low  water,  and  a  conti^act  was  in  force  with  the  New 
^England  Dredging  Company  te  excavate  40,000  cubic  yards  at  18  cents 
per  yard  from  the  basin. 

Operations  under  this  contract  were  commenced  in  September,  1891, 
and  satisfactorily  finished  in  October,  1891.  The  basin  was  comiileted 
as  proposed  500  feet  long,  300  feet  wide,  10  feet  deep,  at  mean  low  water ; 
connected  with  the  inner  channel  by  a  cut  200  feet  wide,  10  feet  deep 
at  mean  low  water. 

During  the  year  a  survey  of  the  outer  improved  channel  was  made, 
and  by  comparison  with  previous  surveys  it -was  shown  that  no  change 
had  occuiTcd  in  the  channel  or  its  approaches  since  it  had  been  dredged, 
and  therefore  the  proposed  training  wall  is  not  as  yet  necessary. 

At  the  date  of  this  report  the  improvement  is  in  good  order. 

To  complete  the  improvement  will  require  an  approx)riation  of  $91,000, 
4ind  of  this  amount  $50,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  1894. 

Lynn  ib  a  port  of  entry  in  the  collection  district  of  Marblehead,  Mass.  The  near- 
est light-honso  is  Egg  Rock  (Nahant)  Light,  3  miles  distant. 

Tlie  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1892,  have  been  furnished  by  the  collector  of  customs  at  Mar- 
blehead,  Mass. 

The  date  and  amount  of  appropriations  for  this  work  are  as  follows: 

Act  of- 

Angu8t2,  1882 $60,000 

Augujjt5,  1886 6,000 

August  11,  1888 10,000 

September  19,  1890 15,000 

Total 91,000 

Money  statement. 

July  1,  1891,  balance  unexpended '. $15,337.64 

June  30,  1892,  amount  expended  during  fiscal  year 9, 485. 77 

July!,  1892,  balance  unexpended 5,901.87 

Amount  appropriatwl  by  act  approved  July  13,  1892 10, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1893 15, 901. 87 

t...     81,00C 
),189l   50,000 

/^oogk 


{Amount  (estimated)  required  for  the  eouipletion  of  existing  project  ...  81,000.00 
Amontit Miat  can  be])rotitably  expeniU»lin liseal yearending .1  nnc 30,1894  50, 000. 00 
Submitted  in  compliance  with  re<iuiremeut«  gfsectioufi  ^  of  river  aad  t 
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COMMERCIAL  STATISTICS, 

Amount  of  revenue  collected  1890,  $3,509.60;  1891,  $4,855.96;  1892,  $3,545.17. 


Shipping. 

1890. 

1891. 

1882. 

Sntranoes: 

foreign 

No.      Tont. 

28      2.092 

489     97, 8U0 

.     38  1    4,735 
477  1  95,400 

No.  I    Tons. 

18      1,878 
453  i  95, 130 
1 

21       2,702 
447     93,870 

No. 
33 
734 

81 

Tont. 

2,760 
150,000 

3,790 
I4A  (MM 

Domestio 

Clearances: 

Foreign 

Domeatic 

736 

Imported. 

1890. 

189L 

1892. 

• 

Coal 

Tont. 

146,000 

1,400 

16,496 

16.246 

Tont. 

147.000 

750 

12,380 

22,786 

Tont. 
148,  r»77 

Iron , 

1,447 

Lumber - 

*10,  320. 000 

MisccUaneons .* 

2.voon 

*Feet. 


All  classes  of  vessels  frequent  the  harbor.    Number  of  vessels  boarded  during  the 
year,  743;  average  draft^  13  feet;  average  tonnage,  230. 


B  10. 

IMPROVEMENT  OF  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

This  harbor  is  situated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Wiiithrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  part  1,  page  470. 

The  harbor  contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short-,  narrow,  crooked  slough  east  of  Snake  Island. 
To  the  town  wharf  no  low-water  channel  exists.  The  mean  range  of 
tides  is  9.4  feet. 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
"Back''  Channel,  and  it  extends  from  Point  Shirley  to  East  Boston. 
It  has  from  9  to  16  feet  dei)th  at  low  tide.  The  town  wharf  i«  distant 
3,900  feet  from  this  "Back"  Channel. 

The  original  project  for  the  improvement  of  this  harbor  was  submit* 
ted  November  28,  1887 ;  it  was  based  on  the  survey  provided  for  in  the 
river  and  harbor  act  of  August  5,  1886. 

The  project  i)r()p()ses  to  excavate  a  straight  channel  3^900  feet  long, 
50  feet  wide,  and  6  feet  dcei)  at  moan  low  water  from  the  "Back"  Chan- 
nel to  Rices  Wharf,  at  an  estimated  cost  of  $17,600. 

For  this  improvement  the  following  amounts  have  been  appropriated: 

By  act  of— 

Auffiistll,  1888 $1,000 

September  19,  1890 5,000 

Total 6.000 

The  amount  expended  to  June  30,  1S91,  was  J5,326,  and  at  that  date 
the  improved  cliannel  was  3  feet  deep  at  mean  low  water,  3,900  t'cet 
long,  and  35  feet  wide.     Opposite  Rices  Wharf  it  was  50  feet  wide. 
No  operations  were  in  progress  during  the  fiscal  year,  and  at  the  date 
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of  this  report  the  condition  of  the  improvement  is  the  same  as  on  Jane 
30,  1891. 

The  beaches  and  headlands  protecting  this  harbor  on  the  east  were 
seriously  abraded  by  the  storms  of  the  winter  1888-'89;  this  abrasion 
has  been  continued  and  they  will  soon  require  protection,  not  only  to 
secure  this  minor  harbor,  but  to  prevent  injury  to  the  main  harbor  of 
Boston.  To  complete  the  improvement  will  require  an  appropriation  of 
911,600,  all  of  which  could  be  expended  during  the  fiscal  year  ending 
June  30, 1894. 

Winthrop  Harbor,  Massachusetts;  is  in  the  collection  district  of  Boston,  Mass.,  of 
which  Boston  is  the  port  of  entry.  The  nearest  light-house  is  situated  upon  Deer 
Island  Point,  Boston  Harbor,  Massachtisetts. 

The  eiisting  commerce  is  nominal,  and  commercial  statistics  are  in- 
cluded in  Boston  Harbor,  Massachusetts. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  statement 

July  1,1891,  balance  unexpended $3,618.82 

June  30, 1892,  amount  expended  during  fiscal  year '. 3, 116. 62 

July  1, 1892,  balance  unexpended 502. 20 

Amount  appropiiated  by  act  approved  July  13,  1892 3, 000. 00 

Amount  available  for  iiscal  year  ending  June  30,  1893 3, 502, 20 

(Amount  (estimated)  required  for  completion  of  existing  project 8, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894      8, 600. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  II. 

IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  ewssentially  of  an  inner  and  outer  harbor,  united 
by  a  deep  waterway,  and  each  accessible  from  the  sea  by  a  distinct  chan- 
nel, widening  into  a  deep  and  spa<*ious  roadstead. 

1,  Inner  harbor, — This  harbor  lies  to  the  north  and  westward  of  Long 
Island,  and  has  deep  water  and  good  anchorage  in  the  President  Eoads, 
seaward  of  Lower  Middle  Bar,  and  also  near  the  city,  westward  of  Upper 
Middle  Bar. 

Four  rivers  discharge  their  waters  into  this  basin,  the  Charles,  Mystic, 
and  Chelsea  rivers  from  the  north,  and  the  Nepcmset  from  the  south. 
The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

2,  Outer  harbor. — This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Nantasket  Roads,  as  well  as  in  Hingham 
Bay,  a  well-sheltered  harbor  southeast  of  Peddock  Island.  It  connects 
with  the  inner  harbor  by  the  main  ship  channel  through  the  "  Narrows,'^ 
and  by  secondary  channels  east  and  west  of  Long  Island.  It  is  reached 
from  the  sea  by  Kantasket  Roads,  which  lie  south  of  Georges  and  Great 
Brewster  islands,  and  is  marked  at  the  sea  entrance  by  Boston  Light. 

Weymouth  au(l  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands,  which  shelter  the  anchorages  from 
winds  and  storm  waves. 
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The  range  of  tides  at  the  navy -yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  liarbor  9.4  fitfet.    , 

A  sketoh  of  the  harbor  was  printed  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by  pro- 
tecting the  islands  and  lieadlandsj  and,  secoud,  to  improve  it,  by  widen- 
ing, deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly 
in  accordance  with  the  recommendations  of  the  United  States  com- 
missiouers,  whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  iiom  1825  to  date  have  been  $2,304,276.10. 

The  total  expenditures  to  June  30, 1891,  were  $2,147,449.18. 

WORKS  OP  PRESERVATION. 

Point  Allerton, — This  headland  at  the  southeasterly  entrance  of  the 
harbor  is  protected  by  a  granite  sea  wall  1,202  feet  in  length,  com- 
pleted in  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet  is 
protected  by  an  apron  and  eight  short  jetties  of  granite  rubblestone. 
No  work  was  done  on  it  during  the  fiscal  year. 

Its  condition  June  30,  1892,  is  as  follows: 

The  wall  is  generally  in  good  order,"  although  some  of  its  joints  should 
be  repointed.  The  bluff  protected  by  this  wall  is  not  fully  covered 
from  storm  action,  and  the  sea  wall  should  be  extended  westward  for 
a  distance  of  at  least  150  feet,  and  the  foundation  of  the  extension 
should  be  protected  with  riprap. 

This  is  estimated  to  cost  $15,000. 

Great  Brewster  Inland, — This  island  is  on  the  north;  side  of  the  main 
ship  channel  near  the  entrance.  It  is  protected  by  a  granitic  sea  wall 
2,840  feet  long,  which  was  completed  in  1869.  During  the  fiscal  year 
the  joints  of  about  600  running  feet  of  the  wall  were  repointed,  and  the 
return  wall  at  the  north  end  was  relaid. 

On  June  30, 1892,  the  wall  is  in  fair  order,  but  repointing  is  still 
needed,  for  which  funds  are  available,  and  the  work  will  be  done  dur- 
ing the  next  fiscal  year. 

Georges  Island. — Its  northern  and  eastern  shores  are  protected  by  a 
granite  sea  wall  2,150  feet  long.  West  of  this  wall  a  riprap  improve- 
ment extends  for  450  feet,  and  south  of  it  another  600  feet  long.  The 
seawall  and  southern  ripra])  were  built  about  1835. 

The  western  riprap  was  built  in  1884-^85.  No  work  was  done  on  the 
wall  or  ripraps  during  the  year,  and  they  are  in  good  order  at  the  dat<3 
of  this  report.  The  unprotected  western  shore  line  of  the  island  in 
front  of  the  Government  buildings  was  considerably  abraded;  the  high- 
water  line  had  been  moved  back  in  places  nearly  25  feet.  This  shore 
line  should  be  protected  by  a  light  sea  wall  l,40b  feet  long,  at  a  cost  of 
835,000. 

Lorells  Island. — The  western  shore  of  this  island  is  protected  by  a 
rubblestone  apron,  975  fe(»t  long,  Imilt  in  1S73,  and  repaired  and  ex- 
t^'uded  in  1884;  tlie  northern  shore  is  coveied  by  a  granite  sea  wall,  750 
feet  long,  built  in  1843;  and  the  eastern  shore  is  protected  by  a  granit43 
sea  wall,  800  feet  long,  built  in  1869,  and  repaired  in  1879  and  1886,  and 
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by  two  rnbblestone  aprons,  one  between  the  northern  and  eastern  sea 
walls,  1,440  feet  long,  and  the  other  south  of  the  east  sea  wall,  1,330 
feet  long. 

No  operations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  work  on  June  30, 1892,  was  as  follows:  The  sea 
i;^alls  and  the  ripraps  on  the  eastern  shore  were  in  good  order ;  the 
w^estern  shore  riprap  had  been  undermined  in  places  and  had  fallen 
down,  but  it  needed  no  immediate  repairs. 

Oallops  Island. — ^The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea  wall  2,085  feet  long,  completed  in 
1889,  and  by  a,  rubblestone  apron,  completed  in  1884,  3,050  feet  long, 
w^Uch  also  covers  the  foundation  of  the  sea  wall. 

During  the  fiscal  year  the  extension  of  the  sea  wall  300  feet  to  the 
southeast  was  completed. 

On  June  30,  1892,  the  wall  and  ripraps  are  in 'good  order. 

Deer  Island, — Three  prominent  bluffs  of  this  island  «re  protected  by 
^anite  sea  walls,  originally  built  about  1827.  The  north  head  wall  is 
1,740  feet  long,  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  partly  rebuilt 
and  in  the  weakest  places  were  backed  with  concrete.  They  were  all 
originally  built  dry,  and  from  time  to  time  have  required  repairs. 

^o  operations  on  these  sea  walls  were  in  progi-ess  during  the  fiscal 
year,  and  at  the  date  of  this  rei)ort  they  ax^e  in  fair  order.  ^ 

Long  Island. — The  north  head  of  this  island  is  protected  by  a  granite 
sea  wall  2,081f  feet  long,  completed  in  1874.  Part  of  the  foundation  of 
the  sea  wall  and  of  the  beach  at  both  its  ends  are  protected  by  a  rubble- 
stone apron,  aggregating  1,375  feet  in  length.  This  apron  was  built  in 
1874  and  extended  in  1884. 

During  the  fiscal  year  1,100  tons  of  rubblestone  were  landed  on  the 
beach  at  the  southwest  end  of  the  sea  wall,  and  considerable  of  it  has 
been  hauled  in  to  form  a  riprap  protection  for  the  beach  west  of  the 
sea  wall.  This  work  will  be  continued  during  the  next  fiscal  year.  At 
the  date  of  this  report  the  sea  wall  is  in  good  order. 

Eainsford  Island. — ^The  north  head  of  this  island  is  protected  by  a. 
dry  granite  sea  wall  1,500  feet  long,  originally  built  about  1840,  and 
extensively  repaired  in  1884-'85.    No  work  was  done  during  the  fiscal 
year,  and  on  June  30, 1892,  the  wall  was  in  good  order  and  needed  no 
repairs. 

Castle  Island. — The  north  and  part  of  the  east  and  west  shores  of  this 
island  are  protected  by  a  dry  granite  sea  wall,  3,300  feet  long,  built  in 
1835.  -  A  light  riprap  extends  along  the  east  shore  300  feet  from  the 
end  of  the  wall;  this  was  built  in  1865.  No  work  was  done  during  the 
year  ending  June  30, 1892,  and  at  that  date  the  riprap  was  in  good 
order.  The  sea  wall  needed  repairs  on  the  north  face  a  short  distance 
westof  the  wharf,  where  thefoundation  has  been  undermined  and  the  wall 
has  settled.  About  100  running  feet  of  the  wall  has  been  thus  injured, 
and  this  length  of  the  wall  needs  taking  down  and  rebuilding,  at  a  cost 
of  $1,000. 

Governors  Island. — The  shore  line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  should  be  covered  by  sea 
walls  to  prevent  additional  abrasion,  not  only  to  secure  the  sites  of  the 
important  heavy  batteries  which  occupy  these  bluffs,  but  also  to  prevent 
injury  to  the  main  ship  channel.  * 

The  east  bluff'  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff"  wall  should  be  1,800  feet  long,  and  will  cost 
$$0,000. 

ENa  92 37  ^  T 
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The  main  ship  channel. — ^Before  improvement  it  had  a  least  width  of 
100  feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  general 
project  for  its  improvement  was  submitted  in  1867.  It  proposed  to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  upper  and  lower  middles  and  685  feet  at  the  iN'arrows. 

In  1870  the  proposed  width  at  the  narrows  was  reduced  to  625  feet, 
and  at  the  anchorage  shoal,  in  the  inner  harbor,  increased  to  1,100  feet. 

In  1887  it  was  proposed  to  straighten  the  passage  through  the  "  Nar- 
rows," by  cutting  off  a  spur  that  projected  from  Lovells  Island,  which 
was  estimated  to  contain  20,000  cubic  yards. 

On  June  30,*  1891,  the  condition  of  the  main  ship  channel  was  as  fol- 
lows :  It  was  23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  of  the 
Upper  Middle,  750  feetVide  at  the  Upper  Middle,  1,000  feet  wide  at  the 
Lower  Middle,  and  at  least  625  feet  wide  elsewhere,  except  off  Brewster 
Spit,  wliere  it  was  550'  feet  wide  approximately. 

In  effecting  this  improvement,  dredging  or  blasting  was  done  at  the 
following  places: 

At  NasJis  EocJc  Skoal,  during  the  years  1876-'78,  365  cubic  yards 
of  ledge  were  removed. 

At  Kellys  Boclc  and  Shoal,  during  the  years  1869-79,  222  cubic 
yards  of  ledge  were  removed. 

Tower,  Corwin,  and  Channel  Rocks  were  removed  during  the  years 
1867-75;  they  aggregated  608f  cubic  .yards. 

J^rom  the  west  end  of  Brewster  Spit,  during  the  years  1874-76  and 
1891,  45,666  cubic  yards  of  sand  and  gravel  were  dredged,  and  95^  cubic 
yards  of  ledge  were  removed. 

At  Lovells  Island,  from  the  southeast  and  southwest  points,  267,294J 
cubic  yards  were  dredged  during  the  years  1867-77,  aud  from  a  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Isl<xnd  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
the  years  1880-'83,  36,957  cubic  yards  were  dredged  and  20  tons  of  rock 
were  removed. 

At  the  Lower  Middle,  in  1874-75,  State  and  Palmyra  rocks  were  re- 
moved; they  aggregated  62  cubic  yards.  In  1887-'89,  71,892  cubic 
yards  were  dredged  from  this  shoal,  and  375  cubic  yards  of  ledge  re- 
moved. 

At  the  Upper  MiddU,  during  the  years  1870-76,  268,278 J  cubic  yards 
were  dredged  and  118  cubic  yards  of  ledge  were  removed;  in  1880-^90, 
146,182  cubic  yards  were  dredged  and  111  cubic  yards  of  ledge  were 
removed. 

At  Anchorage  Shoal,  during  the  years  1879-'82,  65,327  cubic  yards 
were  dredged. 

At  Manof' War  Shoal  85,917  cubic  yards  were  dredged  in  the  years 
1878-^80. 

At  Mystio  River  Shoal,  during  the  years  1879-'82,  82,082  cubic  yards 
were  dredged. 

During  the  fiscal  year  12,070  cubic  yards  were  dredged  from  the  west 
end  of  Brewster  Spit,  under  a  con ti  act  with  Mr.  A.  R.  Wright  |  28,510 
cubic  yards  were  dredged  under  this  contract,  and  the  main  ship  chan- 
nel at  this  point  was  made  625  feet  wide. 

One  hundred  and  thirty  thousand  nine  hundred  and  sixty-two  cubic 
yards  were  dredged  under  a  contract  with  Mr.  A.  R.Wright,  from  the  ex- 
tension of  the  main  ship  channel  towards  Jeffreys  Point.  Tliis  channel 
is  now  275  feet  wide,  18  feet  deep  at  mean  low  water  from  Grand  June 
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tion  Wharf  to  just  east  of  Simpson's  Patent  Dry  Docks,  and  thence 
gradually  narrows  to  250  feet  and  shoals  to  15  feet,  to  a  junction  with 
the  same  depth  off  Jeffreys  Point. 

On  November  10, 1891,  an  advertisement  was  issued  calling  for  pro- 
posals for  dredging  to  widen  the  main  ship  channel  at  the  upper  mid- 
dle bar.  The  bids  received  were  opened  December  10, 1891,  and  an 
abstract  of  them  will  be  found  in  the  annexed  table. 

On  December  19, 1891,  a  contract  was  entered  into  with  Mr.  A.  R. 
Wright  to  dredge  211,764  cubic  yards  from  the  upper  middle  bar. 

Operations  under  this  contract  were  commenced  in  April,  1892,  and 
during  the  fiscal  year  74,779  cubic  yards  were  dredged  and  this  part  of 
the  main  ship  channel  is,  at  the  date  of  this  report,  800  feet  wide. 

On  June  30, 1892,  the  main  ship  channel  is  23  feet  deep  at  mean  low 
water,  1,100  feet  wide  west  of  the  upper  middle,  800  feet  wide  at  the 
upper  middle,  1,000  feet  wide  at  Jihe  lower  middle,  and  at  least  625  feet 
wide  elsewhere. 

The  following  tributary  channels  have  been  improved  by  dredging  or 
blasting. 

1.   CHARLES  RIVER. 

This  river  empties  into  the  inner  harbor  near  the  navy-yard  at 
Chariestown. 

Before  improvement  the  hatiual  channel  had,  as  far  up  as  Western 
Avenue  Bridge,  4f  miles  from  its  mouth,  7  feet  depth  at  mean  low  water, 
except  in  several  places,  covering  about  1^  miles  in  extent  below  Brook- 
line  Street  Bridge,  where  the  dei)th  varied  from  4J  to  7  feet. 

From  Western  Avenue  Bridge  to  Arsenal  Street  Bridge  (2J  miles) 
there  was  a  depth  of  4  feet  at  mean  low  water;  thence  to  Market  Street 
Bridge  (^  mile)  2 J  feet  at  mean  low  water;  and  thence  to  the  dam  at 
the  head  of  tide  water  (1^  miles)  a  depth  varying  from  0  to  9 J  feet 
above  mean  low  water.  The  mean  rise  or  fall  of  the  tides  is  10  feet.  A 
sketch  showing  the  river  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1884,  page  512. 

The  project  for  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  should  be 
from  ite  mouth  to  Western  Avenue  Bridge  7  feet  deep  at  mean  low 
water  and  200  feet  wide;  from  Western  Avenue  Bridge  to  Market 
Street  Bridge,  6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence 
to  the  dam  at  the  head  of  tidewater,  60  feet  wide  and  2  leet  deep  at 
mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  A 
revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$77,500. 

The  expenditures  to  June  30,  1891,  were  $57,500.  No  operations 
were  in  progress  diuung  the  fiscal  year,  and  the  condition  of  the  im- 
provement June  30, 1892,  is  as  follows:  The  projected  channel  has  been 
completed  from  the  mouth  of  the  river  to  Arsenal  Street  Bridge  (7J 
miles) ;  work  was  stopped  at  this  point  for  the  reason  that  the  piers 
and  draws  of  this  bridge  do  not  conform  to  the  projected  channel  above 
it.  In  effecting  this  improvement  127,971  cubic  yards  were  dredged 
during  the  years  1880-1884. 

2.   FORT  POINT   CHANNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  South  Boston 
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on  the  other  side.  It  connects  the  tidal  bfiRin  of  South  Bay,  which  has 
an  area  of  250  acres,  with  Boston  Inner  Harbor,  is  fast  becoming  the 
center  of  the  city's  most  extensive  shipping  trade,  and  is  the  most  im- 
portant branch  of  the  main  ship  channel.  Fort  Point  Channel  is  IJ 
miles  long. 

Before  improvement  the  least  depth  at  mean  low  water  was  12  feet 
at  its  entrance  and  17  feet  above  Congress  Street  Bridge. 

That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by  bridges 
at  Congress  street.  Mount  Washington  avenue,  and  at  an  intermediate 
point,  The«e  bridges  have  conveniently  located  draw  openings,  but 
the  draw  piers  of  the  railroad  bridge  must  be  strengthened  or  recon- 
structed before  the  improvement  can  be  extended  past  them,  and  the 
width  of  the  draw  increased  to  that  of  the  other  bridges  above  and  be- 
low it. 

The  project  for  this  improvement  jyas  submitted  January  27,  1885 
(Annual  Keport,  Chief  of  Engineers,  1885,  page  545). 

It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet 
deep  at  mean  low  water  from  the  entrance  to  near  Federal  Street 
Bridge,  a  distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000,  the 
railroad  bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $18,750 
was  apprqpriated  for  the  improvement  of  that  part  of  the  channel  lying 
below  Congress  Street  Bridge. 

The  total  expenditures  to  June  30,  1891,  were  $18,750. 

No  operations  were  in  progress  during  the  year,  and  the  condition 
of  the  improvement  June  30,  1892,  is  as  follows:  The  channel  had 
been  dredged  as  proposed  from  its  entrance  to  Congress  Street  Bridge, 
a  distaui^e  of  1,900  feet;  94,211  cubic  yards  were  removed  in  effecting 
this  imi)rovement  during  the  year  1887. 

To  complete  the  improvement  as  proposed  to  Federal  Street  Bridge 
will  cost  $60,000,  and  this  sum  could  be  expended  to  advantage  during 
the  fiscal  year  ending  June  30,  1894,  if  the  railroad  draw  shall  have 
been  proi)erly  reconstructed. 

3.  niNGHAM  HARBOR. 

(See  separate  report.) 

4.   NANTASKET   BEACH   CHANNEL, 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  Basin. 
It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  !Nantasket  Be<ich, 
about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide,  and  had  a 
depth  of  at  least  11  feet,  except  at  the  eastern  end  1,500  feet  from  the 
wharf,  where  the  width  was  reduced  to  from  40  to  50  feet  and  the  dei)th 
to  less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  at 
the  mouth  of  Weir  River,  and  by  a  ledge  near  the  wharf. 

The  project  adopted  in  1880  yas  to  widen  and  deepen  the  channel 
from  the  mouth  of  WeirBiver  to  the  steamboat  wharf  so  that  it  would 
be  100  feet  wide  and  9J  feet  deep  at  mean  low  water,  to  remove  a  few 
bowhhns  at  the  mouth  of  Weir  Kiver,  and  to  remove  the  ledge  near 
the  wharf. 

The  total  appropriations  and  allotments  for  this  work  to  date  are 
$21,067.8^),  of  which  $19,523.83  had  been  expended  to  June  30,  1891. 

On  June  30, 1891,  the  channel  was  at  least  150  feet  wide^  9^  teetdeep 
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at  mean  low  water,  except  over  a  ledge  uncovered  by  the  dredging 
near  tlie  wharf,  which  is  estimated  to  contain  150  cubic  yards. 

No  operations  were  in  progress  during  the  fiscal  year  and  the  con- 
dition-of  the  improvement  at  the  date  of  this  report  is  the  same  as  on 
June  30, 1891. 

Toonage  of  the  channel  in —  Tons. 

1874 : 390,226 

1889 654,920 

1890 703,340 

1891 800,000 

5.    CHANNEL  BETWEEN  NIXS  MATE  AND  LONG  ISLAND. 

Thi8  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long  Island  to  Nixs  Mate  Shoal.  Previous  to  the  improvement 
there  was  4J  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvement  was  adopted  in  1883.  It  was  to 
dredge  a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and 
about  550  feet  long.  In  1887  it  was  recommended  that  the  axis  of  the 
cut  be  shifted  30  degrees  to  the  westward  and  that  it  be  widened  to  300 
feet,  15  feet  deep  at  mean  low  water.  The  original  project  was  esti- 
mated to  cost  $9,000.  The  project  of  1887  was  estimated  to  cost  $25,000 
additional.  No  specific  appropriation  has  been  made  for  this  work. 
The  expenditures  on  it  to  June  30, 1891,  from  the  appropriations  for 
improving  Boston  Harbor  were  $9,709.77. 

On  June  30, 1891^  the4)roject  of  1883  had  been  completed,  and  a  con- 
tract was  in  force  to  complete  the  project  of  1887. 

Operations  under  this  contract  were  commenced  in  September,  1891, 
and  completed  in  January,  1892.  Seventy  thousand  six  hundred  and 
seventy-four  cubic  yards  were  dredged  at  a  cost  of  $15,273.20. 

At  the  date  of  this  report  the  channel  is  300  feet  wide,  15  feet  deep 
at  mean  low  water. 

6.  BROAD  SOUND. 

An  obstruction  called  Barrel  Rock,  lying  on  the  north  side  of  the 
Broad  Sound  Channel,  was  removed  in  1869.  It  contained  116  cubic 
yards. 

Meeapitulaiipn  of  amounts  which  could  he  expended  io  advantage  duHng  the. fiscal  year 

ending  June  SO,-  1S94, 

Extension  of  Point  AUerton  sea  waU $15,000 

Sea  wall  for  Georges  Island 35,000 

Sea  wall  for  Governors  Island 80, 000 

Widening  of  Main  Ship  Channel  at  Upper  Middle 160, 000 

Completion  of  Fort  Point  Channel , 60,000 

Total 350,000 

The  several  works  completed  and  projected  for  the  improvement  of  this  liarhor 
we  located  in  the  collection  district  of  Boston  and  Charlestown,  Mass.  Boston  la 
the  port  of  entry. 

The  accompanying  commercial  statistiCvS  for  the  fiscal  year  ending 
June  30, 1892,  have  been  furnished  by  the  collector  of  customs  at  Bos- 
ton, Mass. 
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The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


Act  of— 

March  2, 1825 

March  19, 1828 

May  23,  1828 , 

March  2,  1829 

March  2, 1831 

February  24,  1832 

March  2, 1831 

July  3,  1832 

March  3,  1841 

AuffUBt31, 1842... 

July  4,  1836 

July  7,  1838 

March  8,  1841 

March  3,  1843 

July  2, 1864 

February  28, 18(55. 
June  12, 1866...... 

Julv20,  1848 

August  30,  1852  , . 

July  2,  1864 

February  28,  1805 


$52,  972. 56 

2, 000. 60 

87,000.00 

7, 310, 54 

5,000.00 

9,000.00 

12,390.00 

60,000.00 

1, 500. 00 

2,000.00 

'  15,000.00 

7,353.00 

1,000.00 

16,000.00 

10,000.00 

3, 000. 00 

50, 000. 00 

40, 000. 00 

30,000.00 

40,000.00 

20, 000. 00 


Act  of— 

July  12,  1866 $75,000.00 

March  2,  1867 375*000.00 

July  11,  1870 100,000.00 

March  3,  1871 100,000.00 

June  10,  1872 75,000.00. 

March  3, 1873 150,000.00 

June  23,  1874 100,000.00 

March  3, 1875 100,000.00 

August  14, 1870 50,000.00 

Juuel8,1878 55,000.00 

March  3,  1879 50,000.00 

June  14. 1880 75,000.00 

March  3, 1881 100,000.00 

August2,  .882 96,500.00 

July  5,  1884 5,000.00 

August5.  1886 56.250.00 

August  li,  1888 125,000.00 

September  19,  1890  ....  145. 000. 00 

Total 2,304,276.10 


Appropriations  made  since  ISGChave  been  expended  in  accordance 
with  the  recommendations  of  the  United  States  commissioners  whose 
labors  terminated  during  that  year,  for  both  preservation  and  improve- 
ment of  the  harbor. 

Money  statement 

July  1, 1891,  balance  unexpended $156,826.13 

Juno  30, 1892,  amount  expended  during  fiscal  year 68, 901. 61 

July  1, 1892,  balance  unexpended 87,924.51 

July  1, 1892,  outstanding  liabilities $5,9*^2.34 

July  1, 1892,  amount  covered  by  uncompleted  contracts 23, 287. 62 

29,279.96 

July  1, 1892,  balance  available 58,644r55 

Amount  appropriated  by  act  approved  July  13, 1892 300, 000. 00 

A  mount  available  for  fiscal  year  ending  June  80, 1893 358, 644. 56 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1894     50, 000, 00 
Submitted  in  compliance  with  requirement*  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 


Abstract  of  proposals  for  d  red  gin  (f  from  Boston  Harhor,  Massachusetts,  opened  December 
10,  JSOlj  by  Lieut.  Col,  S,  M.  Mansfield,  Corps  of  Engineers. 


Namo  and  wldross  of  bidders. 

Price  bid  for— 

Total 
number 
of  yards 
at  price. 

Amount 
of  con- 
tract. 

Ko. 

DrodffingJ  Removal 
pert'ubic  of  bowl- 
yard  scow  deraovoi 
nu^8ur<*-      C  tons 
nient.        weight. 

Itomarks. 

1 

2 
8 

Metropolitan  Dredging  Compauv,  Lvnn, 
Miu*«. 

CharlpH  H.  Sout  lM»r,  Boston.  Muhh 

AiiKURtufl  K.  Wright,  Portlaml.  Mo 

$0.30|           $10 
.172 

120,000 

201, 398 
211,764 

♦36,000 

36,000 
36,000 

.17.               4 

LowMtbid. 

The  contract  was  awarded  to  Mr.  Augustus  U.  Wright  with  the  approval  of  the 
Chief  of  Engineers.  ^-^  , 

Digitized  by  VjOOQ IC 


APPENDIX   B — ^REPORT  OP   LIEUT.  COL.  MANSFIELD.  683 

COMMERCIAL  STATISTICS. 

Amount  of  rovenuo  coUected— 1890,  $19,407,928.57}    1891,  $18,038,772.34;    1892, 
$14,491,854.98. 


Shipping. 


1890. 


1801. 


1892. 


EDlrances : 
Foreign. 

Clearances: 
Foreign. 


2,261 
2,267 


Tont. 
1,404,867 

1,208,605 


2,474 
2,376 


T9M. 

1,602.750 
1,226,878 


No. 
2,262 

2,181 


1,663,711 
1,406,660 


JB90. 


1891. 


Importationa; 

Herchandise 

Coin  and  bullion 

Exportationa : 

Foreign  merchaiidine  . . 

Domeatio  merchandiae. 

Coin  and  bullion 


162,876,666 
49,314 

836,989 
70,  C04, 955 


$n,  212, 614 
.10,238 

300,564 

76,731,823 

1,250,000 


$71,780,489 
12.944 

564,140 
86,610,057 


BEPOBTS  UPON  ENLABGEMENT  OF  MAIN  CHANNEL  OF  BOSTON  HAB- 
BOB,  MASSACHUSETTS,  SUBMITTED  TO  UNITED  STATES  SENATE,  IN 
COMPLIANCE  WITH  SENATE  BESOLUTION  OF  APBIL  18,  1892, 

[Printed  in  Senate  Ex.  Doc.  No.  83,  Fifty-second  Congress,  first  session.] 

Office  o*  the  Chief  of  Engineebs, 

United  States  Abmy, 
Washington^  D.  C,  April  t%  1892. 
Sib  :  I  have  to  acknowledge  receipt  of  resolution  of  the  18th  instant 
of  the  Senate  of  the  CTnited  States  directing  the  Secretary  of  War  "  to 
inform  the  Senate  at  his  earliest  convenience  what  would  be  the  cost  of 
deepening  the  main  channel  of  Boston  Harbor  to  a  uniform  depth  of  30 
feet,  and  a  uniform  width  of  1,000  feet,  and  also  to  give  to  the  Senate 
any  facts  in  his  possession,  or  that  of  the  Chief  of  Engineers,  showing 
the  desirability  of  such  improvement.'^ 

In  reply  to  the  reference  of  the  resolution  to  this  office  for  report,  I 
have  the  honor  to  inclose  a  copy  of  letter  of  December  23, 1891,  with 
map,*  from  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  submitting 
estimate  amounting  to  $1,500,000  for  increasing  the  depth  of  channel 
to  Boston  Harbor  to  30  feet  at  mean  low  water  as  indici^ted  on  the  ac- 
companying map.  The  width  of  the  proposed  channel  is  limited  to  625 
feet  at  the  "  Narrows." 

Lieut.  Col.  Mansfield,  in  presenting  this  estimate,  states  that  '^the 
inadequate  depth  of  water  in  the  channel  causes  nearly  all  of  the  deep- 
draft  vessels  to  anchor  outside  Boston  Light,  and  await  the  tide,  so  that 
delays  of  from  three  to  nine  hours  in  the  delivery  of  mails,  passengers^ 
and  the  other  concomitants  of  commeirce  are  not  infrequent.'' 
The  resolutiqu  of  the  Senate  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- Generalj  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


*  OmittedL 
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IJnited  States  Engineer  Office, 

Boston^  Mms,,  December  XAV,  i^s^i. 

General:  The  project  for  the  improvement  of  Boston  Harbor,  Mas- 
sachusetts, which  was  adopted  in  1867,  proposed  to  obtain  a  channel 
3,000  feet  wide,  except  at  the  "Farrows"  where  but  625  feet  width 
could  be  obtained,  23  feet  deep  at  mean  low  water. 

This  project  has  been  essentially  completed.  Twenty-three  feet  at 
mean  low  water  is  reduced  at  "  spring"  tides  to  20J  feet,  and  allowing 
but  6  inches  tor  drag,  the  channel  accommodates  at  such  times  vessels 
drawing  not  to  exceed  20  feet. 

At  the  date  of  the  adoption  of  the  project  this  depth  was  perhaps 
ample,  but  the  size,  and  especially  the  draftj  of  seagoing  vessels  has 
steadily  advanced,  so  that  now  vessels  drawing  26,  27,  and  28  feet  are 
not  uncommon. 

The  inadequate  depth  of  water  in  the  channel  causes  nearly  all  of 
the  deep-draft  vessels  to  anchor  outside  Boston  Light  and  await  the 
tide,  80  that  delays  of  from  tliree  to  nine  hours  in  the  delivery  of 
mails,  passengers,  and  other  concomitants  of  commerce  are  not  infre- 
quent. 

To  remove  this  obstruction  to  navigation  I  have  the  honor  to  recom- 
mend that  the  main  ship  channel  in  Boston  Harbor  be  deepened  to  30 
feet  at  mean  low  water,  as  indicated  on  the  accompanying  tracing. 

The  cost  of  this  improvement  is  estimated  to  be  as  follows: 

Dredging  4, 438, 000  ¥»ul>ic  yards,  at  30  cents  per  cubic  yard $1, 331, 4W 

Coiit  iiig^ncies,  removal  of  ledges,  etc.,  uncovered  by  dredging 168, 600 

•  

Total ^ 1,500,000 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut,  CoLj  Corpa  of  Engiiieers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


B  12. 

IMPROVEMENT  OF  WEYMOUTH  RIVER,  MASSACHUSETTS. 

Weymouth  (Fore)  Kiver,  Massachusetts,  tributary  to  Bingham  Bay, 
Boston  Ilarbor,  on  the  southwest,  is  one  of  the  most  important  water 
courses  on  the  south  coast  of  Massachusetts  Bay.  It  is  navigable  at 
low  water  for  vessels  not  exceeding  18  feet  draft,  for  4  miles  from  its 
mouth ;  and  for  a  further  distance  of  3  miles,  to  the  head  of  uavigatioDy 
at  least  3  feet  depth  is  found  at  mean  low  water. 

The  original  project  for  its  improvement  was  submitted  December  2, 
1889.  It  was  baaed  on  the  survey  provided  for  by  the  act  of  August 
11, 1888,  and  projwsed  to  improve  the  natural  channel  of  the  river  by 
dredging,  so  that  6  feet  depth  at  mean  low  water  can  be  carried  to  the 
head  of  navigation  in  a  channel  100  feet  wide  to  near  the  wharves  at 
Weymouth  Landing,  thence  to  Braintree  Bridge,  80  feet  wide,  and 
above  the  bridge,  60  feet  wide,  with  increased  width  at  each  turn  to 
facilitate  the  movement  of  vessels.  The  total  length  of  channel  tp  be 
improved  is  700  feet,  approximately,  and  the  cost  is  estimated  to  be 
$10,000. 
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Tlie  total  appropriationa  for  this  improvement  to  date  are  $10,000,  by 
act  of  September  19, 1890. 

The  expenditures  to  June  30, 1891,  were  $4,468^6,  the  resulting  im- 
proved channel  being  5,000  feet  long,  40  feet  wide,  6  feet  deep  at  mean 
low  water;  and  work  was  in  progress  under  a  contract  with  Mr.  Au- 
gustus E.  Wright  to  dredge  24,000  cubic  yards. 

This  contract  was  satisfactorily  completed  in  July,  1891 ;  23,974  cubic 
yards  were  removed,  and  at  the  date  of  this  report  the  improved  chan- 
nel is  6  feet' deep  ^t  mean  low  water,  40  feejt  wide  to  Braintree  Bridge, 
and  25  feet  wide  thence  to  the  head  of  navigation. 

The  amount  required  to  complete  the  improvement  is  $30,000,  all  of 
which  could  be  expended  during  the  fiscal  year  ending  June  30, 1894, 

Weymouth  River,  Massachusetts,  is  in  the  collection  district  of  Boston,  Mass;,  of 
which  BovSton  is  the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston 
Harbor,  Ma^achusetts. 

Commercial  statistics  are  included  in  Boston  Harbor,  Mcossachusctts' 

Money  statement. 

July  1,1891,  balance  unexpended $5,531.54 

Jane  30, 1892,  amount  expended  during  fiscal  year 5, 531. 54 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  13. 

IMPROVEMENT  OF  HARBOR  AT  HINGHAM,  MASSACHUSETTS. 

Hingham  Harbor  is  situated  in  the  southern  part  of  Hingham  or 
Hull  Basin,  which  comprises  all  that  part  of  Boston  Lower  Harbor 
south  of  Nautasket  Koads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  Part  I,  page  456. 

The  harbor  covers  an  area  of  1  square  mile,  and  has  extensive  mud 
flats,  bare  at  low  tide. 

The  mean  rise  or  fall  of 'the  tide  is  9.4  feet. 

The  channel  leading  to  Hingham,  south  of  Ragged  and  Sailors  Is- 
lands, was  before  improvement  very  narrow  and  crooked,  and  ob- 
structed by  sunken  rocks  and  shoals.  Its  least  width  was  30  feet  and 
least  depth  4  feet  at  mean  low  water. 

The  object  of  its  improvement  is  to  widen  and  deepen  the  natural 
channel  from  deep  water  near  the  head  of  the  harbor  to  the  steamboat 
wharf,  a  distance  of  2,500  feet. 

The  original  project  for  improvement  was  submitted  December  23, 
1874. 

It  provided  for  an  improved  channel  on  the  east  side  of  Sailors  Is- 
land, past  the  west  side  of  Beacon  to  the  Hingham  wharf,  100  feet  wide 
and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 

This  project  was  modified  January  20,  1885,  when  it  was  proposed 
to  deepen  the  improved  channel  to  10  feet  at  mean  low  water  and  to 
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remove  a  mid-channel  ledge  lying  between  Chandler  and  Eagged  is- 
lands, measuring  128  cubic  yards,  at  an  estimated  cost  of  %18,70Q. 

The  total  amount  appropriated  for  this  harbor  to  dat^  is  $26,000. 

The  total  expenditures  to  June  30, 1891,  were  $25,088.35. 

'  On  June  30,  1891,  the  revised  project  for  the  improvement  of  the 
harbor  had  been  completed,  with  the  exception  of  the  removal  of  the 
mid-channel  ledge  between  Chandlers  and  Ragged  islands. 

The  condition  of  the  improvement  at  the  date  of  this  report  is  tlie 
same  as  on  June  30, 1891.    , 

The  channel  is  now  100  feet  wide,  10  feet  deep  at  mean  low  water. 

To  complete  the  improvement  will  require  an  appropriation  of  $3,000, 
all  of  which  could  be  expended  to  advantage  during  the  year  ending 
June  30, 1894. 

The  benefit  to  be  expected  by  the  completion  of  this  improvement  is 
a  more  convenient  and  safe  navigation  of  the  channel  leading  to  the 
town  wharves. 

Iling:ham  Harbor  is  ii^  the  coUection  district  of  Boston;  Mass.  Tho  nearest  Hght- 
house  is  the  Narrows  Light,  on  the  main  ship  channel  in  Boston  Harbor,  distant 
about  5  miles. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  foUows : 

Allotted  from  appropriation  for  Boston  Harbor,  act  of  March  3, 1875 $10, 000 

Act  of— 

Augusts,  1886 6,000 

Augu8tll,1888 5,000 

September  19,  1890..... , 5,000 

Total 28,000 

Money  statement. 
July  1,  1891,  balance  uucxpended $911.^ 

July  1,  1892,  balance  uuex]>ended 911. 65 

Amount  appropriated  by  act  approved  July  13,  1892 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 .*. 3, 911. 65 


COMSIKRCIAL  STATISTICS. 

Tonnage  of  the  harbor  in —  Tons. 

1881 273,090 

1889 569,070 

1890 , 600,000 


B  14. 

niPROVEMENT  OF  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  light-houses,  and  just  southwest  of  the 
direct  sailing  course  of  all  ocean-going  vessels  entering  Boston  Harbor. 

Before  improvement  tho  harbor  had  a  low-water  area  of  67  acres  ap- 
proximately, more  than  6  acres  of  which  had  a  depth  of  at  least  3  feet 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  east  winds, 
and  the  entrance  was  obstructed  by  many  sunken  bowlders.     The 
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deptli  on  the  bar  was  about  2^  feet  at  mean  low  water.  The  mean  rise 
or  fall  of  the  tide  is  9,8  feet. 

A  plan  of  the  harbor,  showiiif:  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part 
I,  page  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refiige  for 
vessels  bound  to  Boston  that  are  too  far  south  of  their  course  to  clear 
the  dangerous  ledges  near  Minots  Light-house. 

The  project  for  the  improvement  adopted  in  1881  is  to  build  two  rub- 
blestone  breakwaters  converging  from  opposite  shores,  and  to  dredge 
an  anchorage  basin  with  channels  connecting  with  the  sea  and  the 
town  wharves. 

The  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long,  and 
the  south  breakwater,  from  the  point  of  the  first  cliff,  is  to  be  730  feet. 
Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above  mean 
high  water,  except  at  their  outer  ends,  which  are  to  be  built  6  feet 
higher,  to  serve  as  sites  for  entrance  Deacons;  the  anchorage  basin 
to  be  30  acres  in  area,  approximately;  the  entrance  channel  to  be 
2,700  feet  long  and  300  feet  average  width. 

The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance 
channel;  12  to  15  feet  between  the  breakwaters;  12  feet  immediately 
in  rear  of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin, 
at  mean  low  water. 

The  estimated  cost  of  the  breakwaters  was  $100,000,  and  of  the 
dredging,  $190,000,  a  total  of  $290,000. 

The  total  amount  appropriated  for  this  work  to  date  is  $63,680. 

The  amount  expended  to  June  30,  1891,  was  $52,918.73. 

The  condition  of  the  improvement  on  June  30, 1891,  was  as  follows: 

The  north  breakwater  was  720  feet  long,  of  full  width  and  height; 
the  entrance  channel  was  100  feet  wide,l,6(K)  feet  long,  and  5  feet  deep 
at  mean  low  wat^er.    Nothing  had  been  done  on  the  south  breakwater. 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of 
which  was  a  stone  apron  10  feet  wide,  385  feet  long.  All  known  bowl- 
ders obstructing  the  entrance  of  the  harbor  were  removed. 

The  channel  leading  from  the  anchorage  basin  to  the  town  wharves 
was  25  feet  wide,  1  foot  deep  at  mean  low  water. 

A  contract  was  in  force  with  Mr.  Augustus  R.  Wright  to  dredge  30,000 
cubic  yards  at  32^  cents  per  yard  from  the  channel  connecting  the  an- 
chorage basin  with  the  town  wharves. 

Operations  were  commenced  under  this  contract  in  July,  1891,  and 
satisfactorily  completed  in  October,  1891. 

The  condition  of  the  improvement  on  June  30, 1892,  is  as  follows: 
The  north  and  south  breakwaters,  the  entrance  channel,  and  the  an- 
chorage basin  are  essentially  the  same  as  on  June  30, 1891.  The  chan- 
nel connecting  the  anchorage  basin  with  the  town  wharves  is  3  feet 
deep  at  mean  low  water  and  100  feet  wide,  except  at  the  upper  end, 
where  for  a  distance  of  75  feet  it  averages  only  50  feet  in  width. 

The  amount  required  to  complete  the  improvement  is  $227,500.  Of 
this  amount* $50,000  could  be  expended  during  the  fiscal  year  ending 
June  30,  1894,  in  building  the  south  breakwater. 

Scitiiate  is  in  the  collection  district  of  Plymouth,  Mass.  Tlie  nearest  port  of  entry 
is  Plymoatliy  Mass.    The  nearest  light-house  is  Minots  Light,  about  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass.  ^  , 
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The  dates  and  amounts  of  appropriations  for  tliis  work  to  date  are  as 
follows: 


Act  of— 

March  2, 1829 $180 

AugD8t30,  1852 1,000 

June  14,  1880 7,500 

March  3, 1881 10,000 

August  2,  1882 10,000 

July  5,  1884 10,000 


Act  of— 

August  5,  1886 $10,000 

Augustll,  1888 5,000 

September  19, 1890 10,  OOO 

Total 63,680 


Appropriations  since  1880  have  been  expended  in  accordance  with 
present  approved  project. 

Money  statement, 

July  1,  1891,  balance  unexpended $10,761.23 

June  30,  1892,  amount  expended  during  fiscal  year '    10, 611 .  23 

July  1,  1892,  balance  unexpended 150.  OO 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000.  OO 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 150. 00 


{Amount  (estimated)  required  for  completion  of  existing  project 217, 500. 00 
iVmountthatcanbei)rofitabIyexpendedinfiscalyearendingJune30, 1894    50, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

Amount  of  revenue  collected,  1890,  none;  1891,  none;  1892,  $31.50. 


Shipping. 

1890. 

1801. 

1892. 

Eniraneos: 

Foreign , -   --   -- -     - 

No. 

TonM. 

No. 

TOHM. 

iVo. 

1 
29 

1 

TOOM. 
100 

Boineslic 

Clearances: 

Foivijrn 

18 

2,800 

38 

3,800 

3,000 

iHimeatic  .... 

18 

2,800 

38 

3,800 

29  ; 

Iniportfd. 



1890. 

1891. 

1892. 

Coal 

LuiiiIxT .......... 

tons.. 

1,800 
l.COO 

2,500 
4,000 

3,000 
1,500.000 

250 

Mi.srt'lluneous: 
Lime *.. 

rn.itkia. . 

Bricka - 

K.cii)0 

. 

Coasting  schooners  drawing  from  8  to  10  feet  frequent  the  harbor. 


B  15. 

IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH.  M A SS ACHtTSETTS. 

Plymouth  Harbor  is  situated  30  miles  south  of  Boston.  Its  outer  anch- 
orage, the  "  Cow  Yard,"  is  common  to  Plymouth,  Kingston,  and  Dux- 
bury  and  is  the  only  refuge  for  seagoing  vessels  from  northeasterly  gales 
when  (taught  between  Boston  and  Provincetown,  a  distance  of  about  75 
miles,  following  the  coast  line.    The  entrance  to  this  outer  anchorage 
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18  direct,  unobstructed,  and  of  ample  width,  and  sufficiently  deep  for 
the  wants  of  commerce.  The  anchorage  is  capacious  and  has  good 
**  holding  ground,'^  but  the  extensive  tidal  basins  inside  of  it  give  rise 
to  strong  variable  currents  across  it.  ^ 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  ia  narrow,  low 
sand  spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it. 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low 
tide.  A  few  narrow,  crooked  shallow  channels  traverse  these  flats* 
These  channels  join  about  the  center  of  the  harbor,  opposite  the  town 
wharves,  and  form  the  main  ship  channel,  150  feet  wide,  approximately, 
and  10  feet  deep  at  mean  low  water,  which  runs  directly  behind  the 
northern  half  of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  cliannel  dei)ends  on  the 
preservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide, 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  the  year  1888,  Part  I,  page  460. 

Previous  to  1875  the  project  was  a  general  one  and  had  for  its  object 
the  preservation  only  of  Long  Beach.  From  the  nature  of  the  work  it 
can  at  no  time  be  considered  completed  and  small  annual  appropria- 
tions are  necessary  to  rei)air  any  damages  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1877,  all  of  which  have  been  remarkably 
suc^cessful. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to  the 
main  ship  channel,  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at  mean 
low  water.  This  project  was  modified  in  1877  so  as  to  include  the  dredg- 
ing of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep,  directly  in 
front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  proposed  channel  and 
basin  to  9  feet  at  mean  low  water  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement)  and  was  originally  estimated  to  cost 
$27,000.  This  estimate  was  revised  in  1885  in  accordance  with  the  low 
prices  then  current  for  dredging,  and  the  cost  was  then  estimated  to  be 
«22,500. 

From  1824  to  date  the  amount  appropriated  for  this  improvement  is 
$170,266.90,  of  which  there  had  been  expended  to  June  30, 1891— 

For  beac'h  protection. : .' $127, 553. 77 

For  dredging 42,713.13 

Total .• 170,266.90 

On  June  30, 1891,  the  improved  channel  was  in  good  order,  115  feet 
wide,  9  feet  deep  at  mean  low  water.  The  basin  was  800  feet  long,  with 
an  average  width  of  150  feet,  9  feet  deex)  at  mean  low  water.  Some 
repairs  were  needed  to  the  bulkheads  protecting  Long  Beach  and 
dredging  operations  were  in  progress  under  a  contract  with  the  Na- 
tional Dredging  Company  to  dredge  18,000  cubic  yards  from  the  chan- 
nel and  basin. 

The  contra<5t  for  dredging  was  completed  in  July,  1891;  18,504  cubic 
yards  were  removed,  and  the  channel  was  widened  to  130  feet,  9  feet 
deep  at  mean  low  water,  and  the  basin  completed  as  projwsed. 
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During  the  year  about  1,300  feet  of  the  bulkheads  protecting  Ltong 
Beai'h  were  rci)airo(l. 

At  the  date  of  this  report,  the  improved  channel  and  basin  are  in 
good  order;  the  channel  is  2,286  feet  long  and  130 feet  wide;  the  basin, 
S6ii  feet  long,  150  feet  wide,  both  9  feet  de(*p  at  mean  low  water.  The 
existing  bulkheads  protecting  Long  Be^ich  are  in  fair  order,  but  the 
southern  piirt  of  the  beach,  for  a  distance  of  5,000  feet,  has  for  some 
years  been  growing  lower  and  narrower,  and  this  part  of  it  will  soon 
require  additional  protection. 

To  complete  the  project  will  require  an  appropriation  of  $9,500,  all  of 
which  could  be  expended  during  the  fiscal  year  ending  June  30^  1894. 

A  small  sum  should  always  be  available  for  the  harbor  to  immedi- 
ately repair  any  damages  made  by  storms  to  Long  Beach.  These  nec- 
essary repairs  have  in  the  last  twenty  years  averaged  $1,500. 

The  prospective  benefits  to  commerce  are  increased  facilities  aiid  safety 
in  navigating  the  improved  channel. 

Plymouth  Harbor  is  in  tho  collection  district  of  Plymouth,  Mass.,  of  which  Ply- 
mouth is  the  port  of  entry. 

The  nearest  light-houses  are  the  Plymouth  (Qumet)  light^s,  about  Smiles  iron. 
Plymouth,  and  Duxbury  Pior  Light,  about  2  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1892,  have  been  ftirnished  by  the  collector  of  customs  at 
Plymouth,  Mass. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 


lows: 

Act  of— 

May  26,  1824 $20,000.00 

March  3,  1825 5,7 12. 00 

March  25, 1826 13, 184.  IK) 

\pril  23,  1830 1,  S50. 00 

Marrh2,  1831 2,820.00 

, J  u  ly  3,  1 832 2, 500 .  00 

March  2,  1833 600. 00 

Juno  28.  1834 2,  000. 00 

March  3,  1835 700. 00 

July2,  1836 500.00 

July7,  1838 2, 400.00 

August  31,  1852 5, 000. 00 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

June  10,  1872 2,1500.00 


Act  of— 

March  3,1873 $3,000.00 

Juno  23,  1874 5,000.00 

March  3,  1875 10,000.00 

Juno  18, 1878 5, 000. 00 

March  3,  1879 3,500.00 

June  14,  1880 10,000.00 

March  3,  1881 10,000.00 

August  2,  1882 14,000.00 

Julys,  188^4 10,000.00 

Augu8t5,  1886 6,000.00 

August  11, 1888 6,000.00 

Septemhor  li),  1 8'JO 8, 006. 00 

Total 170,266.90 


Money  Hiaiemcnt 

July  1, 1891,  balance  unexpended $9, 171. 39 

June  30,  1892,  amount  expended  during  liscnl  year 6, 878. 74 

July  1,  1892,  balance  unexpended 2,292.65 

July  1,  1892,  outstanding  liabilities * 299. 35 

July  1,  1892,  balance  available 1,993.30, 

Amount  appropriated  by  act  approved  July  13,  1892 9, 500. 00 ' 

Amount  available  for  fiscal  year  ending  Juno  30,  1893 11, 493.  JO 
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COMMEilClAL  STATISTICS. 

Amount  of  revenue  collected,  1890,  $108,174.31;  1891,  $73,536.29;  1892,  $73,808.36. 


Shipiiin^. 


1890. 


No, 

Bo  trances 

Foreign 2 

Domeatic 124 

Cleamnceft: 

Forpign 10 

Domestic 120 


1892. 


Tons.       Xo. 


1,864  2 

18,  IW       103 


1.443  ' 
17, 148 


Tom. 


lOG 
1,817 


• 

Imported. 

1890. 

23,500 
l.:*25 

9,800 

li»l. 

1892. 

Coal    

tons.. 

18.065 
l.l»73 
0.160 

16  861 

Iron 

flo. 

1  143 

• 

foot.. 

3, 303!  46? 
205 

Sand 

ton.-*.. 

Miscellaneoas  .. 

.     do... 

*975 

*330 

tl, 145 

^Mmcollaiieous. 


t  Steel. 


The  vesselB  frequenting  the  harbor  are  coasting  schooners  drawing  from  7  to  15 
feet. 


B   l6. 
IMPROVEMENT  OF  HARBOR  AT  WELLFLEET,  MASSACHUSETTS. 

WeUfleet  Harbor  is  situated  on  Cape  Cod  Bay,  12  miles  southeast  ot^ 
Provincetown  Harbor. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalleys  Bar, 
and  an  inner  harbor  north  of  the  same  bar. 

The  outer  anchorage  is  sufficiently  capacious,  free  from  obstructions, 
and  protected  to  meet  the  present  demands  of  commerce;  but  the  inner 
harbor,  although  capacious  and  perfectly  protected,  has  no  low-water 
navigable  connection  with  the  town  wharves. 

It  is  4,200  feet  from  the  6-foot  contour  to  the  wharves,  and  not  to  ex- 
ceed 6  inches  draft  can  be  carried  to  them  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  3, 1871.  It  was  based  on  the  survey  provided  for  in  the  river 
and  harbor  act  of  January  31, 1871. 

It  proposed  to  dretlge  two  channels,  each  150  feet  wide  and  4  feet 
deep  at  njean  low  water,  one  2,000  feet  long,  to  reach  "  Central "  and 
"  Commercial "  wharves,  and  one  1,400  feet  long,  to  reach  "  Mercantile" 
TVharfl  It  was  also  proposed  to  remove  204  cubic  yards  of  sunken 
rocks.    The  cost  of  this  project  was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.  It  was  based 
on  the  survey  provided  for  in  the  river  and  harbor  a<;t  of  August  5, 
1886.  It  proposed  to  dredge  a  channel  from  the  "  Deep  Hole  "  to  the 
town  wharves,  6  feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200 
feet  long,  at  an  estimated  cost  of  $24,000. 

The  total  appropriations  for  this#iarbor  to  date  have  been  ^10,000. 

By  the  river  and  harbor  act  of  Juno  10,  1872 $5, 000 

By  the  river  and  harbor  act  of  August  11, 188S 7,  OCX) 

By  the  river  and  harbor  act  of  Svptt'mbcr  19,  1890 ^ 4, 000 

Total j^...  16,000 
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The  total  amount  expended  to  June  30, 1891,  wa«  $11,350.37,  and  the 
condition  of  the  improvement  was  as  follows:  "Mayo,"  "  Bay,'^  "Lob- 
ster," and  "Iiumi)lish"  rocks  had  been  removed,  and  a  channel  had 
been  dredged  from  the  "Deep  Hole"  to  the  town  wharves,  4,200  te<^t 
long,  4  feet  deep  at  mean  low  water,  and  25  feet  wide.  Oi)posite  the 
town  wharves  the  channel  was  enlarged  to  75  feet  wide,  to  facilitate 
the  docking  of  vessels. 

The  act  of  September  19, 1890,  appropriated  $4,000  to  continue  this 
improvement.  No  appreciable  benefit  to  commerce  would  result  by  the 
exi)enditure  of  this  amount,  and  it  is  to  be  retained  in  the  Treasury 
uutil  additional  funds  are  provided. 

To  complete  the  improvement  will  require  an.  appropriation  of  $22,000, 
all  of  which  could  be  expended  to  advantage  during  the  Hscal  year 
ending  June  30,  1894. 

The  accompanying  commercial  statistics  for  the  fiscal  .year  ending 
June  30, 1892,  have  been  furnished  by  the  collector  of  customs  at  Barn- 
stable, Mass. : 

Wellfleet  is  in  the  collection  distinct  of  BarnHtable,  Miiss.,  of  which  Barnstable  is 
the  port  of  entry.    The  nearest  light-house  is  Mayo  IJeach  Light. 

Money  statement. 

July  1,  1891,  balance  unexpended $4,  (>49. 63 

July  1,  1892,  balanoe  unexpended ^ 4,649.63 

i  Amount  (estimated)  required  for  completion  of  existing  project 22, 0(H).  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL   STx\TISTICS, 

Amount  of  revenue  collected,  1890,  $253.35;  1891,  $231.40;  1892,  $91.60. 


Shipping. 


Entrances : 

Forci^  .. 

Domestic  . 
Clearancotf : 

Foreign  .. 

Domestic . 


1890. 


No. 


0 

I     'i' 


Tons. 


604 
"74 


1891. 


No. 


Tons. 


74 


1892. 


No. 


Tont. 


Import<»d. 


•1890.. 


Coal 

Lumber 

MHrcliaiidise... 
Miscellaneous . 


Tons. 
1,250 
300 


966 


d891. 


Tons. 
1,250 
500 


1892. 


Tons. 


1,200 


2U0 
100 


Veasels  drawing  from  6  to  12  feet  frequent  the  harbor. 
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B  17.  . 

IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

Provincetown  Harbor  is  situated  at*the  extremity  of  Cape  Cod,  about 
40  miles  soutljeast  from  Boston  Light* 

It  is  one  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic  coast. 
The  entire  conmierce  of  Kew  England  and  a  very  large  local  fishing 
interest  are  directly  benefited  by  its  maintenance,  which  depends  en- 
tirely on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  X826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  bea<;hes. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. 

A  full  history  of  the  improvements  will  be  found  in  the  Annual  Ke- 
ports  of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A 
special  dike  across  House  Point  Island  Flats,  to  be  built  contingently, 
was  recommended  in  the  Annual  Eeport  for  1886.  A  plan  of  the  har- 
bor was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1886. 

The  total  appropriations  or  allotments  for  this  work  to  date  have 
been  $161,418.44. 

The  amount  expended  to  June  30, 1891,  wa«  $142,588.47. 

The  condition  of  the  improvement  on  that  date  was  as  follows: 

Lang  Point — This  long,  nairow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  Its  northerly  end  was  fully  protected  from  easterly 
storm  action;  but  the  northwestern  part  of  the  point,  opposite  the  fog- 
signal  station,  has  for  some  time  been  abraded  by  storms.  During  the 
fiscal  year  the  breakwater  protecting  the  easterly  shore  was  extended 
150  feet  to  the  south  and  west,  and  should  be  extended  100  feet  farther 
to  fully  secure  the  light-house  tract. 

The  northwestern  part  of  Long  Point,  between  a  point  2,000  feet  west 
of  Wood  End  Light  and  Abel  Hill  Dike,  was  narrow  and  low,  and 
needed  additional  protection,  which  was  being  eft'ected  by  the  construc- 
tion of  a  bulkhead  on  the  inside  of  the  point,  starting  about  2,000  feet 
west  of  Wood  End  Light,  and  extending  westward  2,000  feet,  approxi- 
mately. During  the  fiscal  year  this  bulkhead  was  completed.  A  total 
length  of  3,213  feet,  including  spurs,  was  built. 

Abel  Hill  Dike. — This  dike  was  built  to  prevent  tfie  rush  of  water 
from  Lancey's  Harbor  over  House  Point  Island  Flats  into  the  main 
harbor.  The  rapid  wearing  away  of  the  southern  sandspit  that  forms 
Lancey's  Harbor  had  threatened  to  make  a  breach  through  the  beach 
south  of  the  dike.  To  guard  against  this,  brush  and  wooden  sand- 
catches  had  been  built  on  the  outer  beach  opposite  the  west  end  of  the 
dike.    They  were  all  in  good  order. 

House  Point  Island  Flats, — ^Theseflat«  remained  essentially  unaltered 
from  the  condition  shown  by  the  last  survey,  and  as  stated  in  the  An- 
nual Eeport  for  1887,  it  still  appears  unnecessary  to  commence  the  dike 
projected  to  be  built  across  these  flats.  The  most  of  the  grass  planted 
during  the  year  1888  had  rooted,  and  was  growing  at  the  date  of  this 
report. 

Beach  Pointy  High  Head  DiJcey  and  Cove  Section, — These  works  were  all 
in  good  order.  With  the  exception  of  the  building  of  the  new  balk- 
heiul  on  Long  Point,  the  extension  of  the  Long  Point  Breakwater,  and 
ENG  92 38 
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8oroe  minor  repairR  to  the  sand-catches  near  Abel  Hill  Dike,  no  opera- 
tioBft  were  in  progress  during  the  fiscal  year,  and  at  the  date  of  this  re- 
port all  the  works  of  preservation  are  in  good  order. 

Tlie  nature  of  the  works  of  preservation  of  the  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs.  Such  neces- 
sary repairs  have  averaged  $1,500  per  annum. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  im- 
portant harbor  of  refuge. 

Provincetown  iB  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass. 
The  nearest-light  houses  are  Wood  End  and  Long  Point  lights. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
deputy  collector  at  the  i)ort  of  Provincetown,  Mass. 
The  dates  and  amounts  of  appropriations  for  this  work  are  as  f<^ows: 


Act  of— 

May  19, 1826 $3,500.00 

March2,1829 3,500.00 

March  2, 1831 2,050.00 

March  3, 1832 4,600.00 

June  28, 1834 4,400.00 

March  3, 1835 4,400.00 

July2,1836 4,400.00 

July?.  1838 , 4,500.00 

August  30, 1852 5, 000.  00 

Juno  23, 1866 43,068.44 

Julv28,1866 8,000.00 

March  3, 1871 6,000.00 

June  10.1872 5,000.00 

March  3,1873 6,000.00 


Act  of— 

Jnne23,1874 |6,00O.OO 

March  3, 1875 5;  000. 00 

August  l4, 1876 4,000.00 

June  18,1878 1,000.00 

March  3, 1879 1,000.00 

June  14, 1880 500.00 

March  3, 1881 5,000.00 

August  2, 1882 5, 000. 00 

July5,1884 2,000.00 

August  5, 1886 3,000.00 

'  August  11.1888 7,000.00 

September  19,  l«iK) 7, 500,  OO 

Total 151,418.44 


Money  statement 

July  1, 1891,  balance  unexpended $8, 832. 97 

June  30, 1892,  amount  expended  during  fiscal  year 5, 019. 62 

July  1, 1892,  balance  unexpeude<l 3, 783.  a5 

Amount  appropriated  by  act  approved  July  13, 1892 1, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 283. 35 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1890,  $111.58;  1891,  $1,932.75;  1892,  $571.47. 


Shipping. 

m 

1880. 

1891. 

1892. 

Entrances: 

No. 
27 

Tons. 
4,462 

Ko. 
55 

le 

27 
10 

Ton*. 
9,232 
2,000 

5,500 
2,000 

44 

13 

26 
18 

Ton*. 
6,o38 

Dnmnfltio             . 

756 

ClenraiiceB : 

20 

1,924 

2,919 

4.466 

Imported. 

1890. 

1891. 

1892. 

r»ftftl                       

Tans. 

Tons. 
.5,000 

TofU. 

6,000 

yfooA              

300 

2,000 

1.140 

Ua\t                                      ■ 

600 

J^j^                                    

80 

■piali                                             

1.500 

1.000 

9.300 

740 

All  classes  and  nationalities  of  vessels  visit  the  harbor  for  shelter  or  with  cai^o. 
Four  thousand  vessels  visited  the  harbor  during  the  year. 
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B  i8. 

IMPROVEMENT  OF  HARBOK  AT  CHATHAM,  MASSACHUSETTS: 

Obatli£iui  Harbor  is  at  the  eastern  end  of  Nantucket  Sound,  about 
15  miles  east  of  Hyannis,  Mass.  Its  outer  anchorage,  known  as  Chat- 
ham Eoads,  is  a  capacious,  deep,  unobstructed  harbor  of  refuge  from 
northerly  and  easterly  gales. 

The  inner  harbor,  locally  known  as  "Stage"  Harbor,  is  small,  but 
well  land-locked.  It  is  about  one-half  mile  long,  500  to  600  feet  wide, 
and  has  8  to  12  feet  depth  at  mean  low  water.  Its  entrance  is  ob- 
structed by  three  bars,  on  which  the  depth  at  mean  low  water  does  not 
exceed  4  feet.    The  mean  rise  or  fall  of  the  tide  is  5  feet. 

The  project  for  the  improvement  of  the  inner  harbor  was  submitted 
-December  19,1890,  and  was  based  on  a  survey  made  in  October,  1890. 
It  proposed  to  dredge  a  channel  6  feet  deep  at  mean  low  water  through 
the  three  obstructing  bars,  100  feet  wide  at  the  inner  bar,  150  feet  wide^ 
at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  an  estimatea 
cost  of  $10,000. 

But  one  appropriation  has  been  made  for  this  improvement,  viz,  by 
the  act  of  September  19, 1890,  $5,000. 

This  sum  it  is  proposed  to  expend  in  dredging  a  channel  100  feet 
wide  and  6  feet  deep  through  the  three  bars. 

Bids  lor  this  work  were  invited  by  public  advertisement,  dated  Janu- 
ary 10, 1891,  and  the  proposals  received  were  rejected  as  excessive. 

The  work  was  again  advertised  under  date  of  July  10, 1891,  and  on 
August  10, 1891,  the  two  bids  received  were  opened.  An  abstract  ot 
them  will  be  found  in  the  annexed  table. 

The  lowest  bid  was  not  in  accordance  with  the  specifications  and  was 
rejected.  •  A  contract  was  entered  into  with  Mr.  Charles  W.  Anthony, 
oX  Fall  River,  Mass.,  on  August  26, 1891. 

Operations  under  this  contract  were  commenced  in  October,  and  the 
work  was  satisfactorily  comi)leted  in  December,  1891.  Eight  thousand 
seven  hundred  and  ninety-four  cubic  yards  of  material  were  removed 
from  the  middle  and  inner  bars,  and  at  the  date  of  this  report  the  im- 
proved channel  across  them  is  6  feet  deep  at  mean  low  water  and  100 
feet  wide.  At  least  5  feet  at  mean  low  water  can  now  be  carried  into 
the  innei:  harbor. 

To  complete  the  improvement  will  require  an  appropriation  of 
$5,000,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30, 1894. 

Chatham  Harbor  is  in  the  collection  district  of  Barnstable,  Mass.,  of  which  Barn- 
stable is  the  port  of  entry ;  the  nearest  light-house  is  Harding  Beach  Light. 

The  accompanying  commercial  statistics  ^ave  been  furnished  by  the 
collector  at  Barnstable,  Mass. : 

Money  statement 

Jnly  1, 1891,  balance  unexpended iH,  601. 19 

Juno  w,  189^2,  amount  expended  during  fiscal  year 4, 003. 34 

July  1,  1892,  balance  unexpended 597.85 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiinc  30, 1891      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867. 
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Abstract  of  proposaU  for  dredging  from  Chatham  Harbor ^  MassackusetiSf  opened  Avgu9t 
10, 1891,  by  Lieut,  Col.  S.  M.  Mansfield,  Corps  of  Engineers. 


No. 


Name  of  bidder  and  residence. 


Price  bid  per  cubic 
yard. 


For 
dredging, 

scow 
measnre- 

ment. 


For  re- 
moval of 
bowlders 
weighing 

over  3 
tons  each. 


Total. 


Remarks. 


Cbas.  W.  Anthony,  Fall  River,  Mass. 
Geo.  Banyan,  Boston,  Mass 


0.41 
.40 


$8 


$4,100 
4,000 


Proposes  to  commence 
Jane  1,1882. 


The  lowest  bid  is  not  in  accordance  with  the  specifications.    The  contract  was 
awarded  to  Mr.  Charles  W.  Anthony  with  the  approval  of  the  Chief  of  Engineeis. 


COMMERCIAL  STATISTICS. 


Imported. 

1888. 

1891. 

1892. 

Coal 

Tons. 

2,000 

600 

1,500 

Tons. 

8,000 
1,000 

Tom. 
3,000 

Lniuber 

1,000 

Miscellaueous 

4,0Q0 

Vessels  drawing  from  5  to  8  feet  visit  the  port  in  large  numbers  for  shelter  or  with 
cargo. 
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APPENDIX  C. 


IMPROVEMENT  OF  RIVERS  AND  HAfeBORS  ON  SOUTHERN  COAST  OF 
MASSACHUSETTS,  IN  RHODE  ISLAND,  AND  ON  EASTERN  COAST  OF 
CONNECTICUT. 


EBPOBT  OF  CAPTAIN  W.  ff.  BIXBY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  EXDING  JUN^  30,  1893,  WITH  OTHER 
DOCUMENTS  BELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  HarlioT  of  refuge  at  Hyannis,  Massa- 

chusetts. 

2.  Harbor  of  refuge  at  Nantucket,  Mas- 

sachusetts. 

3.  Marthas  Vineyard  inner   harbor   at 

Edgartown,  Massachusetts. 

4.  Vineyard  Haveu  Harbor,  Massachu- 

setts. 

5.  Wareham  Harbor,  Massachusetts. 

6.  New  Bedford  Harbor,  Massachusetts. 

7.  Westi^ort  Harbor,  Massachusetts. 

8.  Taunton  River,  Massachusetts. 

9.  Pawtucket  River,  Rhode  Island. 

10.  Providence  River  and  Narragansett 

Bay,  Rhode  Island. 

11.  Green     Jacket     Shoal,    Providence 

River,  Rhode  Island. 

EXAMINATIONS  AND  SURVEYS. 
20.  Menemsha  Bight,  Massachusetts.  i  21.  Cauapitsit  Channel,  Massachusetts. 


12.  Greenwich  Bay,  Rhode  Island. 

13.  Cove   and   waterway    near    Coaster 

Harbor  Island,  Rhode  Island. 

14.  Newport  Harbor,  Rhode  Island. 

15.  Harbor  of  refuge  at  Point  Judith, 

Rhode  Island. 

16.  Harbor  of  refuge  at  Block  Island, 

Rhode  Island. 

17.  Pawcatuck  River,  Rhode  Island  and 

Connecticut. 

18.  Harbor  of  refuge  at  Stonington,  Con- 

necticut. 

19.  Removing  sunken  vessels  or  craft  ob* 

structing  or  endangering  naviga- 
tion. 


Engineer  Office,  U.  S.  Army, 

Newport,  E.  J.,  July  9, 1892. 
General:  I  have  the  honor  to  submit  herewith  annual  reports  on 
the  river  and  harbor  works  under  my  charge  at  tte  end  of  the  fiscal 
year  ending  June  30, 1892. 

At  the  commencement  of  tlie  fiscal  year  these  works  were  in  the 
charge  of  Maj.  W.  E.  Livermore.  Tliey  were  transferred  to  me  on  the 
7th  December,  1891. 

This  office  has  been  assisted  by  Assistant  Engineers  Edward  Par- 
rish,  John  H.  Rostock,  and  Superintendent  Walter  C.  Simmons. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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Ci.      •  , 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  peninsula  of 
Cape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape^  aad 
is  an  important  harbor  of  i^Biiige.  (For  map  see  page  592,  Annual  lie- 
port  of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3 J  feetp 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exposed  to  southerly 
storms,  with  depths  varying  from  10  to  20  feet  in  the  inner  harbor. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  176  acres,  the  entrance 
to  which  had  a  depth  of  about  15|  feet.  Li  the  years  1852-1882  exten- 
sive repairs  were  made  in  increasing  the  width  of  its  base  and  the  size 
of  the  stone  forming  its  side«  and  top.  About  $124,000  was  spent  on 
this  work,  completed  in  1882. 

PLAN  OF  IMPROVEMENT. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuffi- 
cient for  many  vessels  that  now  seek  the  harbor  of  refuge,  the  present 
project  of  1884  for  the  improvement  of  the  harbor,  published  in  the 
Report  of  the  Chief  of  Engineers  for  1885,  volume  1,  pages  600  and 
619-621,  contemplates  dredging  the  area  protected  by  the  breakwater 
to  a  depth  of  15J  feet  at  mean  low  water,  at  a  total  cost,  as  estimated 
in  1884,  of  $45,743.20,  including  the  $81.20  then  left  over  from  past  ap- 
propriations. 

APPROPRIATIONS. 

Ul)on  the  present  project  appropriations  have  been  made  as  follows: 
On  hand  1884,  $81.20;  1886,  $10,000;  1888,  $10,000;  1890,  $8,000.  To- 
tals  up  to  June  30,  1891,  $28,081.20. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  :30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $3,237.03 
of  outstanding  liabilities)  up  to  June  30, 1891,  was  $26,066.20.  The  15J- 
foot  anchorage  area  had  been  increased  by  about  11  aeres,  about  one- 
third  of  the  entire  area  to  be  dredged. 

'^* 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $8,400.  Including  $5.60  of  outstanding 
liabilities  the  expenses  of  the  year  were  $2,015. 

.  At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  with 
j)lant  consisting  of  the  dredge  Texas  and  two  scows  belonging  to  the 
IJnited  States,  and  a  hired  tug.  Six  thousand  three  hundriSl  and  sixty 
cubic  yards  were  excavated  during  the  year,  which  added  about  1.1 
acres  to  the  15A-foot  anchorage  area.  Work  in  the  field  was  8topi)ed 
on  fliily  16,  and  the  plant  was  then  transferred  to  other  localities. 

Tliia  work  was  in  tlie  local  charge  of  Mr.  O.  O.  Abell  as  superintend- 
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WORK  BEQUIBEB  TO  COMPLETE  THE  EXlSTINa  PEOJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  dredging  to  a  depfh  of  15J  feet  over  23  acres  more  in  the  area 
limited  on  the  west  by  a  line  running  due  north  from  the  western  end 
of  the  breakwater,  and  on  the  nortU  by  a  line  running  parallel  to  the 
breakwater,  and  distant  1,500  feet  from  it,  leaving  a  benn  of  100  feet 
along  its  northern  side. 


OPEBATIONS  CONTEMPLATED  FOE  THE 

30,  1893. 


FISCAL  TEAB  ENDINa  JUNE 


It  is  proposed  to  apply  the  balance  on:  hand  and  the  funds  asked  for 
to  the  execution  of  the  project  above  referred  to — of  deepening  the  an- 
chorage direa  inside  the  breakwater. 

Hyaimis  Harbor  is  in  the  Barnstable  collection  distriot,  and  Barnstable  is  the  near* 
est  port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last  calendar 
year  was  $1,528.78. 

The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-house  is 
Hyannis  Light;  the  nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford, 
Mas8. 

Money  statement. 

July  1,  1891,  balance  unexpended , $6,252.03 

June  30, 1892,  amount  expended  during  fiscal  year 5, 246. 43 

July  1,  1892,  balance  unexpended 5. 60 

July  1,  1892,  outstanding  liabilities 5.60 

Amount  appropriated  by  act  approved  July  13,  1892 6. 000. 00 

{Amount  ^estimated)  required  for  completion  of  existing  project '. .  11, 662. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  1 1, 662. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Hyannis  Harbor. 'Massachusetts,  bywater,  dur- 
ing the  calendar  year  ending  December  31, 1891,  Ih  estimated  as  follows  (based  mainly 
upon  reports  received  from  Mr.  William  Crocker,  deputy  collector,  Hyannis,  Mass., 
and  Mr.  A.  F.  Lathrop,  Hyannis,  Mass.); 


Class  of  goods. 

Exports: 

Xmports. 

Itetal. 

Tonnage. 

Orftin  Aiifl  forftfft      ...      . .        .                  .r...,   ,.   ..t..t 

$86,000 

$86,000 
5O0 
9,855 
21,200 
67,000 
10, 175 
800 

Torn. 
4,906 
30 

VfigetaVlo^  win  tr«?'-V    r 

$500 
9,175 
21.200 
7,000 

Fisli,  oyst'Ars,  etc 

660 

182 

Limber  and  products 

682 

Coal, minerals, and  prodiictH. . .- 

60,000 

10,175 

800 

13,222 

f^nfim-l  merchandi;^                 ,                     .   , 

114 

Sundries ' 

200 

Total 

37.875 

157,655 

195,  530 

19.336 

Gain  over  last  year  in  exports,  1,774  tons ;  in  imports^  none  known, 
tiou  lines  established  during  the  year,  none. 


Transporta- 
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The  entrances  and  departures  of  vesselafrom  this  waterway  are  e«timated  as  follows : 


Ycssda. 


Nnni'  '  Average  I  Avenfe 
ber.    I    draft.     |  tonnage. 


SteAin : 

Freight  and  paaaenger.. *  19 

Freight  maiuly , =  SO 

Passenger  mainly 10 

Fiahing •. t  30 

Tags » t  310 

Pleasure  boats : 500 

Sail:  I 

Freight '  2,000 

Fishing  boata I  315 

Pleasure,  large j  150 

Pleasure  boats,  small I  200 


C   2. 

HARBOR  OF  REFUGE  AT  NANTUClCET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  only  one  between  the  harbors  of  Malthas 
Vineyard  (Vineyard  Haven  and  Edgartown)  and  Provincetown,  a  dis- 
tance of  about  100  miles,  except  the  small  harbor  of  Hyannis,  on  the 
other  (the  north)  side  of  Nantucket  Sound.  The  navigation  of  this  sound 
is  intricate  and  dangerous  by  reason  of  numerous  shoals.  Nantucket 
Harbor  has  deep  water  inside,  and  the  object  of  the  improvement  is  to 
make  it  a  harbor  of  refuge  for  vessels  plying  between  ports  north  and 
south  of  Cape  Cod,  estimated  to  be  30,000  annually.  In  the  memorial 
to  Congress,  on  which  the  first  appropriation  for  this  harbor  of  refuge 
was  based,  it  was  stated  that  more  than  500  vessels  had  been  wrecked 
in  the  vicinity  of  the  island.  (For  map  of  harbor  see  page  423,  Annual 
Report  of  1880,  and  page  576  of  Report  of  1885.) 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  present  work  there  was  a  shoal  about 
1 J  miles  ill  width  outside  the  entrance,  through  which  shoal  the  channel 
or  line  of  host  water  was  only  about  6  feet  deep  and  very  ci*ooked  aud 
subject  to  changes  in  location. 

PLAN  OP  THE  WORKS. 

The  present  approved  project  of  1880  as  modified  in  1885,  is  to  con- 
struct jetties  of  riprap  stone  projecting  from  either  side  of  the  present 
entrance  to  the  harbor,  for  the  purpose  of  concentrating  the  strength  of 
the  tidal  cun-ents  and  excavating  a  channel  of  15  feet  depth  by  scour, 
and  at  the  places  whore  the  full  depth  required  will  not  be  reached  by 
this  means  to  coini)lete  the  work  by  dredging,  at  a  total  cost,  as  esti- 
nuited  in  1885,  of  $375,000  (see  page  434,  Annual  Report  1880,  and  pages 
575,  576  of  1885).  A  plan  of  the  works  may  be  found  in  the  Report  of 
the  Chief  of  Engineers  for  1885,  Part  I,  page  578. 

APPROPRIATIONS. 

ITl>on  the  present  project  appropriations  have  been  made  as  follows: 
ISSO,  $r)(),000;  18.S1, $25,000;  18S2,  $25,000;  1884,  $10,000;  1886, $15,000; 
1S88,  $20,000;  1890,  $25,000.    Totals  up  to  June  30, 1891,  $170,000.     • 
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AMOUNT  EXPENDED  AND  RESUI.TS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including 
$2,613.22  outstanding  liabilities)  up  to  June  30, 1891,  was  $156,385: 
and  the  result  was  the  construction  of  the  west  jetty  to  a  point  3,955 
feet  from  the  shore,  and  the  east  jetty  to  a  distance  of  834  feet  from  its 
initial  x)oint  on  shore,  which,  is  the  outer  end  of  the  mid.dle  of  the  three 
northwest  spurs  built  on  Coatue  Beach  some  years  ago,  and  the 
foundation  was  laid  and  the  jetty  partially  completed  for  an  additional 
distance  of  191  feet.  The  channel  was  deepened  by  scour  to  7i  feet 
Nearly  half  the  needed  work  had  been  done. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $6,500.  Including  $113.42  of  out- 
standing liabilities,  the  expenses  of  the  year  were  $14,615. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
east  jetty  had  just  been  resumed. 

During  the  yeai'  7,146  tons  of  stone  were  put  in  the  work,  by  which 
a  length  of  about  1,300  feet  of  the  east  jetty  was  built  up  to  the  half  * 
tide  level.  This  work  was  done  by  hired  labor  and  barges  and  tow- 
boats  owned  and  hired  by  the  Government.  The  stone  put  in  the  east 
jetty  was  carried  to  Kantucket  Harbor  in  barges,  from  whence  it  had 
to  be  lightered  oyer  the  Coatue  Flats;  this  having  been  mostly  done 
in  the  lighters  belonging  to  the  Government,  which  from  their  light 
draft  were  well  adapted  to  this  kind  of  work.  The  work  was  discon- 
tinued on'the  14th  of  August  to  await  further  appropriations. 

A  light  has  been  maintained  on  the  west  jetty  during  the  year  ex- 
cept during  the  last  two  weeks  of  June,  when,  from  the  exhaustion  of 
the  appropviatioUp  it  was  discontinued. 

This  work  was  m  the  local  charge  of  Mr.  G.  W.  Sherman  as  ^aperin 
tendent. 

WOEK  EEQUIRED  TO   COMPLETE  THE  EXISTING  PEOJEOT. 

The  work  required  to  complete  the  existing  project  is  the  extension 
of  the  east  jetty,  the  raising  of  the  west  jetty  in  some  places,  and  the 
excavation  by  dredging  of  so  much  of  the  channel  a«  may  not  be  exca- 
vated by  tidal  scour.  ^ 

OPERATIONS  CONTEMPLATED   FOB  THE  FISCAL  YEAE  ENDING  JUNE 

30, 1893. 

The  work  has  been  much  delayed  heretofore  by  the  scour  around  the 
end  of  the  jetty,  making  it  necessary  to  build  it  in  15  feet  of  water 
instead  of  in  5.  According  to  the  present  plan  it  is  proposed  to  build 
up  a  considerable  length  of  the  jetty  to  the  half-tide  level  before  com- 
pleting it  to  the  full  cross  section.  The  channel  appears  to  be  moving 
continually  to  the  eastward  and  deepening  slightly  from  year  to  year. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for 
to  the  further  construction  of  the  east  jetty  and  raising  low  places  in 
the  west  jetty,  together  with  a  little  dredging,  if  necessary. 

Nantucket  is  in  tli«i  Nantucket  coUection  district  unci  is  a  port  of  entry.  There 
was  no  revenue  collected  in  the  last  calendar  year.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuse.  Tlie  nearest  light-houses  are  Nantucket  Clifl"  and 
Brant  Point  lights.  The  nearest  fortilication  is  the  fort  at  Clark  Point,  New  Bed- 
ford, Mass. 
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Money  statement. 

July  1,  1891,  balance  unexpended $17,228.23 

June  30,  18912,  amount  expended  during  fiscal  year , 17,114.80 

July  1,  1892,  balance  unexpended 113.42 

July  1,  1892,  outetandingliabilitiee 113.42 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000-  00 

{Amount  (estimated)  required  for  completion  of  existing  project 180, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1894  100, 000. 00 
Submitted  in  compliance  with  requirementa  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaviug  Nantucket  Harbor,  Massachusetts,  by  water, 
during  the  calendar  year  ending  December  31, 1891.  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  Joseph  W.  Clapp,  collector  of  customs,  Nan- 
tucket, Mass.):  •  • 


Class  of  goods. 


Sxporta. 


Imports. 


Totsl. 


Tonnage. 


Tobacco 

Rico 

Grain  and  forago 

Live  stock  and  produrtH 

Fish,  oysters,  etc 

Lumber  and  products 

Coal,  minerals,  and  products  . 

Fertilizers 

Machinery  and  hardware 

General  merchandise '. 

Sundries 


$16,350 


$86,000 

960 

27,200 

9,600 


10,300 
37,925 
350 
10,000 
17,650 
4,800 


$86,000 

900 

27,200 

9,600 

16,350 

10.300 

37,925 

350 

10,000 

17,650 

4,800 


Tfms. 

75 

6 

612 

30 

73 

1,016 

6,801 

10 

77 

225 

1,200 


TotaU 


16,850 


154,785 


171,136 


9,625 


Gain  over  last  year,  none  known. 

Transportation  lines  established  during  the  year,  none. 

The  vessels  using  this  waterway  are  estimated  as  follows: 


Vessels. 


Average 
tonnage. 


Steam- 
Freight  ajid  passenger 

Fishing 

Pleasure  boats 

Sail- 
Freight,  large 

Schooners 

Sloops 

Pleas  urt»,  largo 

Pleasure  boats,  small.. 


C3. 

IMPROVEMENT    OF   MARTHAS  VINEYARD  INNER  HARBOR   AT   EDGAR- 
TOWN,  MASSACHUSETTS. 

The  inner  harbor  at  Edgartown  lies  in  the  northern  part  of  the  water- 
way or  strait  that  separates  Chappaquiddick  Island  from  the  east  end 
of  Marthas  Vineyard.  It  extends  southward  about  1 J  miles  from  Chap- 
paquiddick Point  opposite  Edgartown,  and  averages  about  one-fifth  of 
a  mile  iu  width. 
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TMs  harbor  is  so  completely  landlocked  as  to»form  a  safe  harbor  of 
reftige  for  small  vessels,  but  the  ciontracted  width  of  .the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difiBcult  to  pass 
through.  (For  map  of  this  harbor  see  House  Ex.  Doc,  Now  59,  of  Fifty- 
first  Congress,  first  session.) 

OBiaiNAX  CONMTION. 

The  anchorage  of  this  harbor  -was  in  1889  obstructed  by  a  Middle- 
Ground  shoal,  carrying  only  about  6  feet  depth  of  water  at  low  tide. 

»    PI.AN  OF  IMPROVEMENT. 

The  present  approved  project  of  1889  is  to  excavate  the  Middle 
Ground  to  a  depth  of  10  feet  at  mean  low  water,  at  a  total  cost,  as 
estimated  in  1889,  of  |4,500.  (For  details  see  page  588,  Annual  Re- 
port of  1890.) 

APPBOPRIATIOHR. 

Under  the  present  project  appropriations  have  been  made  as  follows: 
1890,  $2,000;  total  up  to  June  30, 1891,  $2,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The' total  amount  expended  on  the  present  project  (including  $232:'^ 
outstanding  liabilities)  up  to  June  30, 1891,  was  $240,  in  preparations 
for  active  work  in  the  field. 

OPERATIONS  DURING  THE  LAST  FISOAX  YEAR. 

Value  of  United  States  plant,  $0.00.  Including  $11.39  of  outstanding 
liabilities,  the  expenses  of  the  year  were  $1,699.40. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
July  16  the  United  States  dredge  Texas  borrowed  from  a  neighboring 
work,  two  scows,  and  a  hired  tug  were  transferred  from  Hyannis  to 
Edgartown,  and  the  work  of  dredging  was  comnienced  on  the  Middle 
Ground  in  the  inner  harbor  and  continued  until  August  5,  when  it 
was  discontinued,  to  await  further  appropriations,  the  plant  being 
transferred  to  other  work.  *  Fifteen  thousand  three  hundred  and  eighty- 
five  cubic  yards  of  sand  were  excavated,  completing  the  dredging  .over 
about  one-half  of  the  "  middle-ground.^' 

This  work  was  in  the  local  chai'ge  of  Mr.  C.  O.  Abell,  as  superin- 
tendent. 

WORK  REQUIRED   TO   COMPLETE   THE  EXISTING  PRQJECT. 

•  The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  Middle  Ground  to  a  depth  of  10  feet  at 
mean  low  water. 

OPERATIONS   CONTEMPLATED  FOR  THE  FISCAL   YEAR  ENDING    JUNE 

30,  1893. 

It  is  proposed  to  apply  the  balance  on.  hand  to  the  comi)letion  of  the 
project. 
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65.99 
11.39 


Jnly  1, 1892,  balance  unexpended 

July  1, 1892,  outstanding  liabilitiefl 

July  1, 1892,  balance  available 54.60 

Amount  appropriated  by  act  approved  July  13, 1892 ^..., 2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2^554.60 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Edgartown  Harbor,  MassacbuBetts,  by  water, 
during  tbo  calendar  year  ending  Dec^^iiiber  31,  1891,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  C.  U.  Marchant,  Edgartown,  Mass.) : 
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Edgartown  is  in  tbe  Edgartown  collection  district  and  is  a  port  of  entry-     Th« 
amount  of  revenue  collected*  there  during  the  last  calendar  year  was  $i60.10;  the 
ncar&st  light-house  is  the  Edgartown  Light ;  the  nearest  fortification  is  the  fort  at        * 
Clark  Point,  New  Bedford,  Mass. 

Money  statement 

July  1, 1891,  balance  unexpended $1,986.75 

June  30, 1892,  amount  expended  during  fiscal  year '. 1, 920. 76 


Class  of  goods. 


Exports. 


Imports. 


Total. 


Tonnage. 


Tc^cco 

Ri?r 

Grain  and  foraco 

"Vegetables  aiurtnick 

Li^'©  stock  and  products 

Fish,  oysters,  etc  

Lumber  aud  protlucts 

Coal,  minerals,  and  pro<lncls  . 

fertilizers 

Hacbint^ry  and  hardware 

General  nierchaudise 

Sundries 


125.200 

200 

55,900 


$4,345 
58,250 


875 


13,200 


10,800 

1,260 

128,085 

29,495 

1,876 

182,000 

43i,500 

2,000 


$25,200 

200 

65,900 

1,500 

15,145 

59,500 

128,085 

30,870 

1,875 

182,000 

434,500 

15,200 


Total. 


70,670 


871,305 


949,475 


Tons. 
30 

2,599 

50 

72 

847 

6,600 

4.075 

^     50 

515 

4,125 

2.m 


21.0761 


Gain  over  last  year,  none  known. 

Transportation  lines  establisbed  during  tbe  year,  none  reported. 
No  one  soeme<l  able  to  furnish  any  reliable  information  as  to  the  number  of  TOflflola 
entering,  leaving,  or  using  this  harbor. 


C  4. 

IMPROVEMENT  OF  VINEYARB  HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
It  is  triau^ilar  in  form  and  faces  the  northeast.  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on  the 
east  and  west  sides  of  the  entrance  known  as  East  Chop  and  West 
Chop,  is  about  1:^  miles,  and  from  a  line  connecting  the  chops  to  the 
njirrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  If  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  949  acres,  of  which  some 
C57  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and  fall 
of  the  tide  is  1.7  feet. 
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ORIGINAL  CONDITION. 

At  the  mouth  of  the  harbor  the  wearing  away  of  the  chops  by  the 
action  of  the  waves  in  storms  has  been  noted  for  many  years.  The 
former  site  of  a  light-house  on  West  Chop  has  entirely  disappeared. 
The  debris  is  carried  by  the  current  into  the  haibor,  where  it  forms 
shoals,  which  are  gradually  impairing  the  anchorage  capacity,  especially 
in  the  upper  part  of  the  harbor.  (For  map  of  harbor,  see  page  580  of 
Annual  Keport  of  1887). 

PLAN  OF  IMPROVEMENT. 

The  present  approved  projects  of  1882  and  1887  contemplate  the  pro- 
tection of  the  chops  from  the  action  of  the  storm  waves  by  the  con- 
struction of  jetties  and  other  works  along  the  shore,  at  a  total  cost,  as 
estimated  in  1882,  of  $60,000  (see  page  594  of  Annual  Report  of  1882; 
page  577  of  1887 ;  and  page  612  of  1889). 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1888,  $25,000;  1890,  $10,000.    Total  up  to  June  30,  1891,  $35,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $1,017.14 
outstanding  liabilities)  up  to  June  30, 1891,  was  $28,924;  by  which  a 
wharf  and  three  stone  jetties,  200  feet  apart  and  from  80  to  150  feet 
long,  and  a  temporary  railroad  track  have  been  built  at  the  West  Chop, 
and  one  jetty  and  sea  wall  have  been  partly  built  at  the  East  Chop. . 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $4,100.  Including  $44.69  of  outstand- 
ing liabilities^  the  expenses  of  the  year  were  $0,024.72.  ^ 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

On  the  suspension  of  work  at  Nantucket,  August  14,  the  stone 
lighters  and  towboats  owned  and  hired  by  the  Government  were  traus- 
ferred  to  the  Vineyard  Haven  work,  and  the  work  of  constructing  lon- 
gitudinal walls  and  jetties  along  the  shore  line  of  the  East  and  West 
Chops  was  resumed.  Stone  was  landed  at  the  Government  wharf  on  the 
West  Chop  and  carried  by  dump  cars  to  the  wall  along  the  shore,  the 
track  being  extended  as  the  work  progressed.  On  the  East  Chop  the 
stone  was  lightered  from  the  harbor  by  the  United  States  lighter  Ada 
R,  Vroomarij  which  is  of  very  light  draft,  and  put  directly  in  the  walL 
Three  thousand  three  hundred  and  eighty-six  tons  of  stone  were  put 
in  the  work. 

On  the  West  Chop,  Jetty  !N"o.  1  was  extended  146  feet,  making  its 
total  length  296  feet;  the  longitudinal  wall  was  extended  to  a  point 
400  feet  east  of  Jetty  No.  3;  and  a  breakwater  60  feet  long  was  built 
to  the  westward  of  the  wharf  as  a  protection  to  vessels  landing  stone. 

On  the  East  Chop  the  wall  was  carried  about  300  feet  to  the  east- 
ward and  176  feet  to  the  westward  of  the  jetty  in  front  of  the  light- 
house. 

About  half  the  needed  work  has  been  donOt 
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Work  was  discoutiiiued  on  September  6  to  await  further  appropria- 
tions. 

This  work  was  in  the  local  charge  of  Mr.  A.  R.  Elliot,  as  superin- 
tendent. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTINCf  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  these  systems  of  jetties  and  sea  walls  at  both  chops. 

OPERATIONS  CONTEMPLATED  FOR  THE  FIISCAL  YEAR  ENDING    JUKE 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for 
to  continue  the  work  of  protection,  mainly  at  the  East  Chop. 

Vineyard  Haven  is  in  the  Edgartown  ooUoction  disti'ict.  Edgartown  is  the  near- 
est i>ort  of  entry.  The  amount  of  revenue  coUect4}d  at  Edgartown  in  tike  last  cal- 
endar year  was  about  $400.  The  nearest  light-houses  ar^  those  on  East  and  W'cst 
Chops.    The  nearest  fortitication  is  the  Ibrt  at  Clark  Point,  New  Bodibrd,  Mass. 

Money  ntatanent. 

July  1,  1891,  balance  unexpended $7, 093. 14 

June  30,  1892,  amount  expended  during  iiscal  year 6, 997. 17 

July  1,  1892,  balance  unexpeutled 95,  97 

July  1, 1892,  outstanding  liabilities 44. 69 

July  1, 1892,  balance  available 51.28 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

Amount  available  for  the  fiscal  year  ending  June  30,  1893 7, 551. 28 

{Amouut  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

Amount  that  can  be  profitably  expended  in  imcnl  year  ending  June  30, 1894  17, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Vineyard  Haven  Harbor,  MassachnsettB,  by 
water,  during  the  calcudiir  year  ending  December  31,  1891,  is  estimated  as  follows 
(based  mainly  upon  rei)orts  received  from  Mr.  Edward  JLord,  Vineyard  Haven,  Mass.) : 


CloAs  of  goods. 


Exports. 


Imports. 


Total. 


Tonnage. 


Tobaooo 

Rico 

Grain  and  forage 

Vegetables  anil  truck 

Live  stock  and  products 

Pish,  oyaters,  etc 

Coal,  minerals,  and  pro<IuotH. 

Fertilizers 

Machinery  and  Lard  warn  — 

General  merchandise 

{Sundries 


Totals  . 


$210 

3, 5i)0 

32, 500 


$10, 000 
4,500 
42,300 


37,000 


30,000 
2,000 
5,000 
527.730 
5,000 


$10, 000 

.4,500 

42,300 

240 

40,500 

32,500' 

30,000 

2,000 

5,000 

527,750 

5,000 


683,650 


»,790 


Sbiw. 

12 

42 

8,165 

12 

179 

500 

6,000 

50 

100 

4,140 

1,000 


14,200 


Gtiin  over  last  year;  none  known. 

l*ransportation  lines  established  during  the  year,  none. 
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The  entrances  and  departures  of  vessels  from  this  waterway  are  estimated  as  follows : 


V0»»€lB. 


Steam — 

Freight  and  paasengor 

Freight  mainlv 

Passeugcr  mamly 

FlahiBg 

Tugs 

Pleaanre  boats 

Sail— 

Freight 

Fishing  boats 

Pleasare,  large 

Pleasore  boaw,  small . 


Num- 
ber. 


50 

100 

1,892 

SO 
300 
100 

7,000 
200 
500 
100 


Average 
draft. 


Feet. 


Average 
tonnage. 


Tons. 
1,100 
1,200 
800 
100 
200 
175 

500 
150 
110 
40 


Qs. 


IMPEOVEMENT  OF  WABKHAM  HABBOB,  MASSACHUSETTS, 

This  harbor  is  an  estuary  at  the  head  of  Buzzards  Bay.  The  object 
of  the  improvement  is  to  deepen  and  widen4|he  channel  leading  from 
Buzzards  Bay  to  Wareham,  the  industries  of  which,  and  of  several 
towns  in  the  vicinity  with  which  it  is  connected  by  rail,  are  cjiiefly  the 
manufacture  of  iron,  and  depend  largely  on  transportation  by  wat«r  of 
the  material  used  therein.  The  commerce  of  Wareham  is'carried  on  in 
sailing  vessels,  and  the  channel  is  to  be  made  a  beating  channel  for 
such  vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach, 
over  which  the  sands  from  the  bay  were  washed  into  the  harbor.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 

OBiaiNAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

PLAN  OP  IMPBOVEMENT. 

The  present  approved  project  of  1880,  as  modified  in  1887,  provides 
as  follows,  at  a  total  cost,  as  estimated  in  1887,  of  $56,236:  A  channel 
250  feet  wide  and  10  feet  deep  at  mean  low  water  from  Barney  Point 
down  to  the  entrance  to  the  harbor.  Above  Barney  Point  the  width  of 
the  channel  is  to  be  350  feet,  with  the  same  depth,  10  feet,  as  below  that 
point.  The  plan  includes  also  the  raising  and  strengthening  of  Long 
Beach,  of  which  a  large  portion  was  submerged  at  low  water,  to  carry 
it  above  the  storm  waves  and  currents  and  to  hold  it  there,  in  order  to 
prevent  the  filling  of  the  improved  channel  above  by  material  abraded^ 
from  the  beach  (see  page  550  of  Annual  Eeport  of  1881  and  542  of  1887 ). 

A  plat  of  Wareham  Harbor,  showing  the  lines  of  the  channel  now 
being  excavated,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  Part  I,  page  586. 

APPBOPBIATIONS. 

Upon  the  present  project,  appropriations  have  been  made  as  follows: 
1881,  $10,000;  1882,  $5,000;  1884,  $10,000;  1886,  $15,000;  1888,  $4,000; 
1890;  $5,000.    Total  up  to  June  30, 1891,  $49,000. 
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AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1891, 

The  total  amount  expended  on  the  present  project  (including  $0.00  out- 
standing liabilities)  up  to  June  30, 1801,  was  $44,746.07 ;  and  the  result 
was  that  the  channel  in  the  upper  part  of  the  harbor  had  been  completed, 
the  approaches  had  been  greatly  widened,  and  their  ruling  depth  in- 
creased from  7  to  9  feet;  the  channel  for  about  one-half  its  width  from 
Barney  Point  to  Wareham  and  a  portion  of  Beach  No.  9,  formerly 
obstructed  by  the  shoal  known  as  the  Middle  Ground,  had  been  dredged 
to  10  feet,  and  Long  Beach  had  been  raised  above  high- water  storm 
tides  and  partly  protected  by  catch-sand  fences  and  brush  and  stone- 
work so  as  to  considerably  prevent  further  wear  and  farther  filling  of  the 
channel  by  sand. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAB. 

Yalue  of  United  States  plant,  |S,200.  Including  $144.26  of  out- 
standing liabilities,  the  expenses  of  the  year  were  $2,119.37. 

At  the  beginning  of  t|^  year  Mr.  J.  H.  Fenner,  of  Jersey  City,  N. 
J.,  was  under  contract  toTTo  about  $1,760  of  dredging,  but  the  time  for 
commencement  had  been  extended  until  the  spring  of  1890.  The  work 
of  actual  dredging,  under  this  contract,  was  commenced  June  8,  1892, 
and  was  in  progress  at  the  close  of  the  fiscal  year.  During  June  7,292 
cubic  yards  of  mud  and  sand  were  excavated  in  such  way  as  to  widen 
the  channel  in  its  narrowest  places  above  Barney  Point. 

This  work  was  in  the  local  charge  of  .Mr.  0.  O.  Abell,  as  superin- 
tendent. 

WORK  REQUIRED  TO   COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excava- 
tion of  the  channel  to  its  full.Avidth  and  depth  down  to  the  deep  water 
above  Long  Beach,  and  the  further  building  up  of  Long  Beach  by  the 
construction  of  sand  fences. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL  YEAR  ENDING  JUNE 

30,  1893. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  to  the  com- 
pletion of  the  channel  and  to  the  further  building  up  of  Long  Beach. 

Wareham  ia  in  tho  New  Bedford  collection  district.  Now  Bedford  is  the  nearest 
port  of  entry.  Tho  amount  of  revenue  coUected  at  New  Bedford  in  the  last  calendar 
yoar  was  $80,531.48.  The  nearest  light-houses  are  Bird  Island  and  Wing  Neck  lights. 
The  nearest  fortiiication  is  the  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement 

■  July  1, 1891,  balance  unexpended $4,253.93 

June  30, 1892,  amount  expended  during  fiscal  year 1, 975. 11 

July  1, 1892,  balance  unexpended 2, 278. 82 

July  1,  1892,  outstanding  liabilities $144. 26 

July  1,  1892,  amount  covered  by  uncompleted  contracts 1, 760. 00 

1,904.26 

July  1,  1892,  balance  available 374.56 

Amount  appropriated  by  act  approved  July  13,  1892 7, 236. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 610. 56 
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COSfMERCIAL   STATISTICS. 


The  commeroe  arriying  and  leaving  Wareham  Harbor^  Massadmsetts,  by  water 
during  the  calendar  year  ending  December  31;  1891,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  Alden  Besse,  Wareham,  Mass) : 


Class  of  goods. 


Exports. 


Imports. 


TotaL 


Tonnage. 


Tobaooo 

Grain  and  foragb 

Vegetables  anatnick , 

Lire  stock  and  products ..... 

Fish,  oysters,  etc 

I«nnib<>r  and  products 

Coal,  minerals,  and  products. 
Machinery  and  hardware  — 

General  merchandise 

■Sundries 


$100,450 
270,000 


$6,060 
220,465 


80,850 

1,181 

531,125 

268,800 

45,000 


41,288 
0,013 

61,050 
680,243 

78,800 
231,960 

86,705 


$6,060 

335,915 

270,000 

41,238 

39,863 

53,131 

1,111,308 

847, 600 

276,960 

35,796 


Tons. 

6 

14,270 

2,587 

385 

10,276 

6,114 

TO,  374 

5,826 

1,940 


Total. 


1,256,406 


1, 261, 624 


2,517,930 


115,138 


Gain  over  last  year,  12,313  tons. 

Transportation  lines  established  dnring  the  year,  none  reported. 

The  entrances  of  vessels  to  this  waterway  are  estimated  as  foirows  i 


Vessels. 


Num- 
ber. 


'Average 
draft. 


Average 
tonnage. 


Steamers  . 
Barges  ..1 
Schooners 
Sailboats. 


40 
20 
190 
200 


FmL 


Ttmt. 


250 
250 


-C6. 

IMPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

New  Bedford  Harbor  is  an  estuary  of  Buzzard  B^  and  is  the  port 
of  the  cities  of  New  Bedford  and  Fairhaven,  Mass.  New  Bedford  is  an 
iini)ortant  port  of  entry.  It  is  largely  interested  in  manufactures,  those 
of  cotton  predominating,  and  has  an  extensive  commerce  in  addition  to 
it-s  whale  fisheries.  The  population  of  New  Bedford  and  Fairhaven  in 
1888  was  about  38,000. 

The  object  of  the  improvement  is  to  provide  a  channel  18  feet  deep 
at  mean  low  water. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 


Before  improvement  the  channel  had  a  ruling  depth  of  about  12  J  feet 
at  mean  low  water. 

As  early  as  1839  some  little  dredging  was  done  for  the  improvement 
of  the  harbor.  The  increase  of  depth  obtained,  however,  was  only  2 
feet,  and  the  out  but  30  feet  wide.  A  suivey  of  the  harbor  was  ma<le 
in  1852,  but  a  definite  project  for  its  improvement  was  not  made  until 
1874.  The  project  provided  for  a  channel  200  feet  wide  and  15  feet 
deep  at' mean  low  water  from  the  deej)  water  just  above  Palmer  Island 
to  the  wharves  at  New  Bedford.  This  project  was  modified  in  1877,  in- 
creasing the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tlons  made  in  1875-'76,  amounting  to  $20,000,  the  project  was  completed 
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in  1877.  Since  that  time  vessels  of  larger  draft  hare  been  employed 
in  the  harbor,  and  vessels  of  15  feet  draft  not  only  now  touch  the  bot- 
tom in  this  channel,  but  in  the  channel  below  Palmer  Island,  which 
was  not  included  in  the  former  improvement.  There  is  not  sufficient 
water  for  the  commerce  of  the  port. 

PLAN   OP  IMPROVEMENT. 

The  present  approved  project  of  1887  provides  for  the  excavation  of 
a  channel  200  feet  wide  and  18  feet  deep  at  mean  low  water,  extending 
from  Butler  Jlat  to  the  vicinity  of  the  wharves  of  New  Bedford,  at  a 
total  cost,  as  estimated  in  1887,  of  $^,000  (see  page  514  Annual  Beport 
of  1888).  A  plat  of  the  proposed  improvement  was  published  in  House 
Ex.  Doc.  No.  86j  Fiftieth  Congress,  first  session. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
In  1888,  $10,000;  1890,  $10,000.    Total  up  to  June  30,- 1891,  $20,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $0.00 
outstanding  liabilities)  up  to  June  30, 1891,  was  $12,968.33.  The  result 
was  the  excavation  of  the  western  half  of  the  18-foot  channel  from  the 
11-foot  bank  to  the  deep  water  above  Palmer  Island,  and  thence  the 
southern  half  of  the  channel  to  the  vicinity  Of  the  wharves  at  New 
Bedford.  The  resulting  increase  in  commerce  renders  a  large  anchor- 
age area  necessary  for  the  accommodation  of  the  large  vessels  which 
can  now  enter  safely. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $3,900.  Including  $213.79  outstand- 
ing liabilities^  the  expenses  of  the  year  were  $6,782.60. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress. 

On  November  1  the  dredge  Texas  and  three  scows  and  the  tug  Sar- 
fforij  all  belonging  to  the  Government,  were  transferred  from  Pawtucket 
Kiver  to  New  Bedford,  and  commenced  dredging  November  5  in  the 
northern  half  of  the  channel  leading  from  the  deep  water  above  Pal- 
mers Island  to  the  vicinity  of  the  wharves  in  New  Bedford.  On  De- 
cember 1  the  dredging  was  discontinued  and  the  plant  laid  up  for  the 
winter.  Twenty-eight  thousand  seven  hundred  and  twenty  cubic  yards 
of  mud  were  dredged  from  the  channel,  increasing  it  in  width  from  100 
feet  to  166  feet  for  a  distance  of  1,000  feet,  and  to  133  feet  for  a  further 
distance  of  1,060  feet. 

The  Government  plant  was  considerably  increased  and  improved. 

This  work  was  in  the  local  charge  of  Mr.  0. 0.  Abell  as  sui>erintend- 
eut. 

WORK  RE(^UIRBD   TO  COMPLETE  THE  EXISTING  PROJBdT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200  feet  wide  and  18  feet  deep^ 
extending  from  the  11-foot  bank  to  the  vicinity  of  the  wharves  at  New 
Bedford,  and  the  removal  of  a  few  shoal  spots  between  the  11-foot  bank 
and  Butler  Flats,  the  southern  end  of  the  projected  channel. 
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OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR    ENDING  JUNE 

30,   1893. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  fahds  asked  for 
to  continuing  the  work  of  dredging  in  the  new  channel. 

New  Bedford  Harbor  is  in  the  New  Bedford  collection  district,  which  is  a  port  of 
entry.    The  amount  of  revenue  collected  in  the  last  calendar  year  was  $80,531.48. 

The  nearest  light-houses  are  Clark  Point  Light  and  the  lights  in  New  Bedford 
Harbor.    The  nearest  fortification  is  the  fort  at  Clark  Point,  Mass. 

Money  statement, 

July  1,  1891,  balance  unexpended  ." $7, 031. 67 

June  30, 1892,  amount  expended  during  fiscal  year 6, 568. 81 

July  1, 1892,  balance  unexpended 462. 86 

JiUy  1,  1892,  outstanding  liabilities • 213.79 

July  1,  1892,  balance  available 249.07 

Amount  appropriated  by  act  approved  July  IS,  1892 7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 749. 07 


t    harbor  aots  of  1866  and  1867, 


requirements 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  New  Bedford  Harbor,  Massachusetts,  by  water 
during  the  calendar  year  ending  December  31,  1891,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  James  Taylor,  collector  of  customs,  New  Bed- 
ford, Mass.) : 


Claasot  goods. 


Cotton  and  products 

Tobacco 

Grain  and  forage 

Live  stock  and  prodnots  — 

Naval  stores 

Lumber  and  pnxhicts 

CoaL  minerals,  and  products 

General  mercbandiae 

Sundries 

Total 


Exports. 


$459 

1,707 

020 

4, 928 

41 

12, 401 

24 

43, 751 

1,407 


05,782 


Imports. 


$106,000 


2, 150, 000 
1, 412, 000 


3,068,000 


Total. 


$459 

1,707 

106.  920 

4,928 

41 

12, 401 

2, 150, 024 

1,455,751 

1,407 


3,733,782 


Tonnage. 


16 
2 

4,090 

39 

4 

824 

467, 6:{5 

15, 252 

62 


488, 523 


Gain  over  last  year,  none  known.  Transportation  lines  established  during  the 
year,  none  reported.  The  entrances  and  departures  of  vessels  from  this  waterway 
are  estimated  as  follows : 


Vessels. 


Steam: 

Freight  and  passenger 

Freight  mainly 

FRBsaeuger  mainly 

Tugs 

Pleasure  boats 

Sail: 

Freight 

Fismng  boats 

Pleasure,  large 

Pleasure,  snml 


Num-     Average 
her.        draft. 


1032 
730 
750 
984 
400 

2554 
800 
800 

2000 


Feet, 


Average 
tonnage. 


Tona. 
664 


65 
51 


800 
10 
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C7. 
IMPROVEMENT  OF  WESTPORT  HARBOR,  MASSACHUSETTS. 

Westport  Harbor  is  an  estaary  on  the  coast  of  Massachoset^  lying 
between  Narragansett  Bay,  Rhode  Island,  and  Bnzzard  Bay,  Massa- 
chnsetts.  The  site  of  the  work  is  on  Horse  Neck  Point  (the  north  side 
of  the  entrance  to  the  harbor). 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  improvement  the  site  of  the  pres- 
ent work  was  a  i>ointof  ^and  forming  the  northern  and  eastern  bound- 
ary of  the  entrance  to  the  harbor  and  subject  to  erosion  by  the  sea  and 
tides. 

In  1886  $1,000  was  appropriated  for  the  si>ecial  protection  of  Horse 
Keck  Point,  on  the  north  side  of  the  harbor  entrance.  This  work  was 
completed  in  1887  by  the  construction  of  a  timber  jetty  filled  with 
stone. 

PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1888  provides  for  the  construction 
of  jetties  at  the  eod  of  Horse  Keck  Point,  to  stop  the  wearing  of  tiiis 
I>oint,  and  provides  also  for  a  small  amount  of  dredging  in  Westport 
Harbor,  at  a  total  cost,  as  estimated  in  1B88,  of  $2,000.  (See  p.  646  of 
Annual  Eeport  of  1880.) 

APPROPRIATIONS. 

JJpon  the  present  projects  appropriations  have  been  made  as  fol- 
lows: In  1890,  $1,000;  total  up  to  June  30, 1891,  $1,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expende<l  on  the  present  project  (including  $0.00 
outstanding  liabilities  up  to  June  30,  1891,  was  $22.96,  which  was  used 
in  preparations  for  active  field  work. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

Value  of  United  States  plant,  $0.00.  Including  $0.00,  outstanding 
liabilities,  the  expenses  of  the  year  were  $639.23. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Work  was  commenced  on  September  10,  and  continued  untiil  October 
9.  The  jetty  on  Horse  Neck,  which  had  been  originally  built  of  a  tim- 
ber crib  filled  with  stone,  and  which  had  been  partially  destroyed  by 
a  storm,  was  rebuilt  chiefly  of  stone  and  brush,  utilizing  a  portion  of 
the  old  crib. 

Two  hundred  and  thirty  tons  of  stone  from  Masons  Island  quarry 
were  put  in  the  jetty,  making  it  about  150  feet  long. 

This  work  was  in  the  local  charge  of  Mr.  A.  E.  Elliot,  as  superin- 
tendent. 

WORK  REQUIRED  TO   COMPLETE   THE  EXISTING   PROJECT. 

The  work  re(|uired  to  complete  the  existing  project  is  the  extension 
of  the  present  jetty  and  the  di^edging  on  the  Lion  Tongue  ShoaL 
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OPERATIONS  CONTEMPLATED   FOR  THE   FISCAL  YEAR   ENDING  JUNE 

30,  1893. 

It  is  proposed  to  apply  the  balance  on  band  to  the  completion  of  the 
project  above  described. 

Westport  Harbor  is  in  the  collection  district  of  New  Bedford,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  New  Bedford  during  the  last  calendar 
year  was  $30,581.43.  The  nearest  light-house  is  Seaconnet  Light.  The  nearest  forti- 
fication is  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1, 1891,  balance  unexpended $977.04 

June  sic,  18^,  amount  expended  during  fiscal  year , 639. 23 

July  1, 1892,  balance  unexpended 337. 81 

Amount  appropriated  by  act  approved  July  13,  1892% 1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,^  1898 1, 337.81 


COMMBRCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Westport  Harbor,  Massaohnsetts,  by  water  dur- 
ing the  calender  }rear  ending  December  31, 1891,  is  estimated  as  follows  (baaed  mainly 
upio'n  reports  received  from  Mr.  Abraham  Manchester,  Adams vlUe,  K.  I.) : 


Class  of  goods. 


Grain  and  fonu^ 

Vegetables  ana  track 

Live  stock  and  prodaots 

Fish,  oysters,  etc 

Lumber  and  products 

Coalf  mlneralSt  and  prodacts  . 

fertilisers 

Machinery  and  liardware  — 

General  merchandise 

Sondries 


Exports.  Imports.     Totals.     Tonnage. 


$4,550 

65,  OiJO 

500 


Total I      70,050 


$13,000 


1,000 
2,750 
7,500 
6,000 
65,880 
112 


80,242 


$13,000 

4,550 

66.000 

500 

1,000 

2,750 

7,600 

6,000 

65,880 

112 


106,282 


Tom. 


553 

188 

805 

8 

48 
600 
200 

10 
468 

14 


2,300 


Oain  over  last  year,  none  known. 

Transportation  lines  established  during  the  year,  none  reported. 

The  vessels  using  this  waterway  are  reported  as  foUows : 

Sail- 
Freight 5 

Fishing  boats 6 

Pleasure,  large 7 

Pleasure  boats,  small 12 


C8. 

IMPBOVEMENT  OP  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  name  given  to  the  northeastern  part  of  Narragansett  Bay. 
It  is  about  44  miles  in  length,  measured  along  its  course. 
•  The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
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leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  reqiures 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy 
articles  for  its  extensive  manufactures  dependent  largely  on  water  trans- 
portation, so  that  vessels  of  11-foot  draft  can  reach  the  city  at  high 
water.  The  rise  and  fall  of  the  tide  before  improvement  was  5J  feet  at 
Dighton  and  3.4  feet  at  Taunton. 

ORIGINAL  CONDITION. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  tban  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  J63,000  was  appropriated  to  secure  a  depth  of  9 
feet  at  high  water,  up  to  the  head  of  navigation.  This  work  was  com- 
pleted in  1879  (see  page  376  Annual  Eeport  of  1880). 

PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1880^  as  modified  in  1888,  provides 
as  follows,  at  a  total  cost,  as  estimated  m  1888,  of  $108,000:  A  channel 
60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the  shipyard;  a  chan- 
nel 80  feet  wide  (100  feet  at  the  bends)  and  11  feet  deep  from  the  ship- 
yard down  to  and  through  the  Needles  and  Briggs  Shoal;  thence  to 
Berkley  Bridge  a  channel  of  the  same  width  and  12  feet  deep.  From 
Berkley  Bridge  to  the  deep  water  at  Dighton  the  channel  was  to  be 
100  feet  wide  and  12  feet  deep.  The  depths  are  estimated  from  high 
water.  The  ledge  which  crossed  the  bottom  of  the  river  at  Peter  Point 
and  the  numerous  bowlders  which  lay  on  the  bottom  and  sides  of  the 
channel  from  Taunton  to  Dighton  were  to  be  removed  (see  pages  373 
Annual  Report  of  1880  and  519  of  1888). 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1884,  page  606. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1880,  $17,600: 1881,  $26,000;  1882,  $26,000: 1884,  $26,600;  1890,  $7,000. 
Total  up  to  June  30, 1891,  $101,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $1,597.19 
outstanding  liabilities)  up  to  June  30, 1891,  was  $98,251.60. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  ship-yard  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hiurdness 
and  depth  of  material  at  the  sides  the  80-foot  channd  was  not  in  all 
cases  dredged  to  its  frill  width,  the  channel  down  to  Berkley  Bridge- 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed,  with  the  exception  of  removing  a 
small  amount  of  ledge  rock  uncovered  in  dredging,  and  had  been  cleared 
of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter  Point  had  been  completed.  The  material 
blasted  in  the  channel  had  been  dredged  and  deposited  in  the  form  <if 
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a  half-tide  dam  ranning  from  Eeuben  Island  to  the  west  shore  of  the 
river,  with  the  view  of  accelerating  the  current  in  the  dredged  channel 
off  and  above  Dighton  and  preventing  deposits  in  that  part  of  the  chan- 
nel. Vessels  of  11-foot  draft  can  now  reach  Taunton  at  the  head  of 
navigation. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $1,300.  Including  $4.30  outstanding 
liabilities,  the  expenses  of  the  year  were  $2,729.78. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  be- 
tween Pioneer  Bock  and  the  Keedles  and  was  continued  until  July  31, 
when  the  plant  was  transferred  to  other  work. 

Two  thousand  six  hundred  and  fifty  cubic  yards  of  sand,  clay,  and 
bowlders  were  removed  by  the  dredge  Rhode  Islandy  a^ssisted  by  two 
scows  belonging  to  the  Government  and  a  hired  tug.  The  second  reach 
and  a  portion  ol  the  third  were  completed. 

This  work  was  in  local  charge  of  Mr.  Perry  Lawton,  as  superintendent. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  remain  to  complete  the  existing  project  the  widening  and 
deepening  of  the  channel  at  a  few  points  aboVe  the  bridge  and  the  re- 
moval of  the  small  amount  of  ledge  rock  above  referred  to.  This  ledge 
projects  about  30  feet  into  the  eastern  side  of  the  channel,  diminishing 
its  depth  by  a  few  inches,  while  thereris  ample  width  and  depth  beyond 
the  clmnnel  line  on  the  western  side. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL  YEAR    ENDING  JUNE 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  to  the  completion  of  the 
existing  project  for  the  improvement  of  the  river. 

Taunton  River  is  in  the  FaU  River  collection  district.  Fall  River  is  the  nearest 
port  of  entry.  The  amount  of  revenue  coUected  at  Fall  River  in  the  last  calendar 
year  was  $67,429.  The  nearest  light-house  is  the  Borden  Flat  light-house.  The 
nearest  fortification  is  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement. 

July  1, 1891,  balance  unexpended $4,345.69 

June  30,  1892,  amount  expended  during  fiscal  year 4, 322. 67 

July  1, 1892,  balance  unexpended 23. 02 

Julyl,  1892,  outstanding  liabUities 4.30 

July  1, 1892,  balance  available 18.72 

Amount  appropriated  by  act  approved  July  13,  1892 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 7, 018. 72 
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COMMEBCIAL  STATISTICS. 


The  commerce  arriyijig  and  leaving  Taunton,  Mass.^  by  water,  during  the  calendar 
year  ending  December  31, 1891,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  J.  8.  Burns,  Taunton,  Mass.): 


Claas  of  goods. 


Exports. 


Imports. 


Totals. 


Toimagie. 


Cotton  aod  prodaots 

Grain  and  forage 

Lumber  and  products 

Coal,  minerals,  and  products  . 
General  merchandise 


Totals. 


$75,000 
200,000 


$1,750,000 

1,070,000 

325,000 

1, 760. 000 

■     920.000 


$1, 750, 000 
1, 070. 000 

400,000 
1,060,000 

920,000 


8,750 

47,300 

20,400 

385,000 

9.200 


275,000 


6, 825, 000 


6, 100, 000 


470,660 


Gain  over  last  year,  none  known. 


Transportation  lines  established  during  the  vear,  not  reported. 
No  one  was  found  able  and  willing  to  inrnish 


total  Yoaoels  entering  and  leaving  this  waterway. 


any  reliable  information  as  to  the 


IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  Eiver,  an  arm  of 
Providence  River,  extends  from  Providence  to  Pawtucket,  a  city  which 
in  1885  had  a  population  of  about  23,000  and  extensive  manufactures, 
depending  largely  on  water  transportation.  The  mean  rise  and  fall  o^ 
the  tide  is  about  5  feet 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  in  the  river  was  narrow  and  had  a 
ruling  depth  of  about  5  feet  at  mean  low  water. 

Between  1867  and  1882  $52,000  was  appropriated  to  dredge  the  chan- 
nel to  75  feet  width  and  7  feet  depth  at  low  water.  This  work  was  com- 
pleted in  1876. 

PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1883  provides  for  the  excavation  by 
dredging  of  a  channel  100  feet  wide  and.  12  feet  deep  at  mean  low  water 
from  the  deep  water  above  Red  Bridge  to^the  ledge  opposite  Grant  & 
Co.^8  Wharf  at  Pawtucket;  thence  the  deepening  by  blasting  of  the 
channel  through  the  ledge  to  Pawtucket  Bridge  to  the  same  depth  and 
40  feet  wide,  at  a  total  cost,  as  estimated  in  1883,  of  9382,500.  (See 
page  614  of  Annual  Report  of  1884.) 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was 
pubUshed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  608. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 

1884 $50,000 

1886 30,000 

1888 35,000 

1890 30,000 

Total  up  to  June  30,  18U1 145,000 

Digitized  by  VjOOQ IC 


APPENDIX    C REPORT    OF    CAPTAIN   BIXBY.  617 

AMOUNT  EXPENDED  A^D  RESULTS  TO  JUNE  30,   1891. 

The  total  amount  expended  on  the  present  project  (including  $307.48 
outstanding  liabilities)  up  to  June  30,  1891,  was  126,759.50.  The  new 
channel,  12  feet  deep  and  100  feet  wide;  with  wide  enlargements  at  the 
bends,  has  been  carried  from  its  mouth  at  the  deep  water  just  above 
Eed  Bridge  a  distance  of  about  12,740  feet,  and  with  a  width  of  60  feet 
and  of  the  same  depth  for  an  additional  distance  of  about  2,000  feet. 
There  is  now  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Eed  Bridge  to  Bass  Rock,  or  to  within 
about  IJ  miles  of  the  head  of  navigation,  and  a  channel  60  feet  wide 
and  of  the  same  depth  from  Bass  Rock  to  a  line  about  200  feet  above 
DunnelPs  Wharf. 

About  nine  tenths  of  the  work  had  been  done. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ruling  depth  of  about  6  feet  can  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtacket. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $18,000.  Including  J482.20  of  out- 
standing liabilities,  the  expenses  of  the  year  were  $18,017.82. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

On  August  8,  the  United  States  dredge  Rhode  Island  and  two  scows, 
and  on  August  10  the  United  States  dredge  Texas  and  three  scows, 
<iommenced  work  of  dredging.  The  United  States  tug  Sargon  and 
launch  General  Warren  and  a  sand  pump  belonging  to  the  Government 
were  also  engaged  upon  the  work,  these  being  assisted  at  intervals  by 
hired  tugs.  The  dxedgeTexas  was  transferred  to  other  work  on  Octo- 
ber 30  and  the  Rhode  Island  on  October  31.  About  400  tons  of  stone 
were  deposited  in  the  form  of  a  wall  on  the  flats  opposite  Bass  Rock  to 
prevent  the  dredged  material  deposited  behind  it  from  washing  back 
into  the  channel.  The  sand  pump  was  utilized  for  pumping  a  portion 
of  the  dredged  material  behind  this  wall  and  the  balance  was  towed  to 
the  dumping  ground  23  miles  distant. 

Seventy  thousand  two  hundred  and  thirteen  cubic  yards  of  sand, 
gravel,  and  bowlders  were  thus  dredged  from  the  channel.  A  channel 
has  now  been  dredged  12  feet  deep  at  mean  low  water  from  the  deep 
water  near  Red  Bridge  at  the  lower  end  of  the  work  to  Grant  &  Co.'s 
Wharf  in  Pawtucket.  It  is  lOO'feet  wide  from  its  lower  end  to  Bass 
Rock,  60  feet  wide  from  Bass  Rock  to  DunnelPs  Wharf  and  100  feet 
wide  from  DunnelPs  Wharf  to  the  Gas  Company's  Wharf  and  thence  40 
feet  wide  to  Grant  &  Co.'s  Wharf. 

The  Government  plant  was  much  increased  and  improved. 

This  work  was  in  the  local  charge  of  JMb:.  O.  O.  Abell,  as  superintend- 
ent. 

WORK  REQUIRED  TO   COMPLETE  THE  EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width 
of  100  feet  from  Bass  Rock  to  DunnelPs  Wharf,  and  fi-om  the  Gas  Com- 
pany's Wharf  to  Grant  &  Co.'s  Wharf  and  to  deepen  the  channd  through 
the  ledge  to  the  same  depth  with  a  width  of  40  feet. 
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OPERATIONS  C0NTEM:PLATED  FOB  THE  FISCAL  YEAR  ENDING  JUNE 

30,  1893. 

It  is  proposed  to  apply  the  balance  of  tke  fdnds  on  hand  and  the  ap- 
propriation asked  for  to  extending  the  channel  toward  Pawtucket  by 
dredging,  and  to  commencing  work  on  the  ledge. 

Pawtucket  is  in  the  conection  district  of  Providence,  and  that  port  is  the  nearesr 
port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  c^ilendar 
year  was  $352,374.05.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest 
forti6cations  are  Fort  Adams,  Ne^vport,  R.  I.,  and  the  fort  on  Dutch  Island,  Bhode 
Island. 

Mon^  statement. 

July  1,  1891,  balance  unexpended $18,547.98 

June  30, 1892,  amount  expended  during  fiscal  year 17, 843. 10 

July  1,  1892,  balance  unexpended 704. 88 

July  1,  1892,  outstanding  liabilities 482.20 

July  1,1892,  balance  available 222.68 

Amount  appropriated  by  act  approved  July  13,  1892 85, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 35, 222. 68 

{Amount  (estimated)  required  for  completion  of  existinnj project 202, 500. 00 
Amount  that  can  bo  profitably  expendtMi  in  fiscal  year  ending  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  commerce  arriving  and  leaving  Pawtucket,  R.  I.,  by  water  dniing  the  calendar 
year  ending  December  31,  1891,  is  estimated  as  follows  (based  mainly  npon  reports 
received  from  Mr.  George  £.  Newell,  Pawtucket,  R.  I.): 


Class  of  goods. 


Exports. 


Imports. 


Totalis. 


Toamage. 


Cotton  and  prodncts , 

Lumber  ana  products 

Coal,  roineTals.  and  productH 
Fertilizers 

Total 


$125,000 
185,000 
70,000 
22,500 


$847,000 
37,600 


$125,000 
185,000 
917,000 
60,000 


402,500 


884,500 


1,287,000 


e25 

9,866 

17-1,860 
1,600 


186,456 


Gain  over  last  ye^r :  None. 

Transportation  lines  established  during  the  yeaw:  None  reported. 

The  entrances  and  departures  of  vessels  from  this  waterway  are  estimated  as  fol- 
lows: 

Steam,  freight,  and  passenger 540 

Tugs 540 

Barges  (coal) 520 


C  lo. 

IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

.  ISLAND. 

Providence  Eiver  is  an  estnary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  which 
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had  in  1885  about  125,000  inliabitants,  largely  engaged  in  manufac- 
tures, and  a  port  of  entry  for  an  extensive  region  of  country,  with 
which  it  is  connected  by  raikoads.  The  mean  rise  and  fall  of  the  tide 
is  4.7  feet  • 

OBiaiNAL  OOiroiTION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  The  Croot,  the  available  low- water  depth  was  but  4J  feet. 

Between  1852  and  1873  $56,500  was  appropriated  tg -secure  depths  of 
first  9  and  then  12  feet  at  low  water.    TMs  work  was  finished  in  1873. 

PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1878,  as  modified  in  1882,  provides 
for  a  channel  25  ^et  deep  and  300  feet  wide,  suitable  for  large  ocean 
vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the 
deep  water  of  Karragansett  Bay,  and  for  an  anchorage  basin  between 
Fox  and  Fields  Points  of  the  following  dimensions  in  cross  sections, 
viz: 

900  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1, 060  feet  wide,  6  feet  deep. 

At  a  total  cost,  as  estimated  in  1882,  of  $675,000.  (See  page  235  of  An- 
nual lieport  for  1878  and  page  556  of  1882.) 

The  25-foot  channel  has  been  laid  out  in  straight  rea<5hes  (with  en- 
largements at  the  angles)  with  a  view  to  lighten  them  by  range  or 
leading  lights,  such  as  are  used  in  similar  cases  in  Chesapeake  Bay, 
Delaware  Eiver,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  Kiver,  showing  the  improved  channel,  was 
published  in  the  Annual  Report  of  the  Ohief  of  Engineers  for  1884, 
page  622. 

APPEOPBIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows : 

3J878 $50,000 

1^9 60,000 

1880 60,000 

1881 ...: 60,000 

1882 125,000 

1884 85,000 

1886 30,000 

1888 40,000 

1890 50,000 

Total  up  to  June  30, 1891 1 660,000 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $21,- 
139.17  outstanding  liabilities)  up  to  June  30, 1891,  was  $564,930.  At 
that  date  the  25-foot  channel  300  feet  wide  had  been  completed. 

In  the  Fox  Point  Beach  the  anchorage  basin  on  the  west  side  and 
the  20  and  18  foot  areas  on  the  east  side  had  been  completed. 

In  the  Sassafras  Point  Eeach,  about  three-fourths  of  the  20-foot  and 
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one-tliird  of  the  18-foot  anchorage  areas ;  and  in  the  Fields  Point  reach, 
about  one-half  of  the  20-tbot  anchorage  area  had  been  completed. 
About  flve-sixths  of  all  needed  work  had  been  done. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  f  29,000.  Including  $29.95  outstanding 
liabilities,  the  expenses  of  the  year  were  $5,020.45. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  was  in 
progress  under  the  contract  with  Charles  &  Henrj  B.  Dubois,  of  New- 
York,  K.  Y.,  dated  April  20,  1891,  and  was  continued  until  August  10, 
when  the  contract  was  completed. 

Eighty-seven  thousand  seven  hundred  and  seventy-six. cubic  yards 
of  mud  were  thus  removed,  completing  the  12  and  6  foot  anchorage 
areas  on  the  east  side  of  Fox  Point  Keach,  and  the  20-foot  and  part  of 
the  18-foot  areas  in  the  Sassafras  Point  Keach. 

The  Government  dredging  plant  was  much  increased  and  improved. 

This  work  was  under  the  local  charge  of  Mr.  W.  C.  Simmons,  as  in- 
spector. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage  basin  between  the  head  ol 
Sassafras  Point  Keach  and  Field  Point. 

OPERATIONS  CONTEMPLATED  FOR    THE  FISCAL    YEAR  ENDING  JUNE 

30, 1893. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  ap- 
propriation asked  for  to  continuing  the  excavation  of  the  anchorage 
area. 

Providence  River  is  in  the  coUection  district  of  Providence,  which  is  a  port  of  en- 
try. The  amount  of  revenue  coUectcd  at  Providence  in  the  last  calendar  year  wa« 
$:i52,374.05.  The  nearest  light-housos  are  the  six  light-houses  in  Providence  River. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R.  I. 

Money  statement. 

July  1, 1891,  balance  unexpended  $26,209.17 

June  30,  1892,  amount  expended  during  fiscal  year 26, 129. 67 

July  1,  1892,  balance  unexpended 79. 50 

July  1,  1892,  outstanding  liabilities '. 29.95 

July  1,  1892,  balance  available !  49.55 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 50, 049.56 

{Amount  (estimated)  requirrd  for  completion  of  existing  project 65, 000. 00 

Amount  that  raii  bo  proUtably  expended  in  fiscal  year  ending  June  30, 1894  65, 000. 00 
Submitted  in  compliance  with  requirements  of  seotiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  Providence,  R.  I.,  by  water  during  the  calendar  year 
ending  December  31,  1891,  is^timated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  F.  P.  Little,  secretary  Bqard  of  Trade,  Providence,  R.  I. ) : 


Class  of  goods. 

Imports. 

Tonnage. 

T^nmVim*  ftnd  Piwlnctll  ...,.,,.,,--r, ^^,-^p^^ ^--,-t-,,_, ^,,^   ^^--^^. 

$222,450 

8,464 

90 

13,687,218 

Tons, 
'31,240 

OoaI, niiii6riu<s  Mifl  prodnot"- t r--T r--r- T--T-r 

866 

\f  Ar.hiTIA1*V    and    '^^'"WarP ,  r- ,..Tr-#Tr.--r-r>--r-.-r--<^r ,  m,-m  ,r  r  -  -       r 

1,318,232 

Gononil  ^drohandino r ,^. ■,,..-. .r ^-^»,,,^. ,,,-.,..  ....-,.,-,  ...,. 

Total 

18,913,222 

1,350,33$! 

Gain  over  last  year,  none  known. 

Transportation  lines  established  during  the  year,  none  reported. 
The  above  are  the  receipts  by  water  m>m  foreign  countries  only, 
imports  and  exports  by  water  conld  not  be  obtained. 
The  vessels  using  this  waterway  are  reported  as  follows : 


The  domestic 


Average 
tonnage. 


Steam,  freight  and  passengers. 
Sail,  freightmaiuly 


Ton*. 
559 
127 


The  vessels  arriving  at  this  port  from  foreign-countries  are  reported  as  follows: 
Steam  and  saU,  110. 


C  II.    ^ 

REMOVAL    OF   GREEN   JACKET    SHOAL,    PROVIDENCE    RIVER,    RHODE 

ISLlND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  consti- 
tutes the  harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city  and  occupies  a 
part  of  the  harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL   CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,000 
feet  long  by  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal 
occupied  about  30  acres,  and  that  part  of  it  which  was  included  between 
the  15-tbot  curves  occupied  about  18  acres.  There  were  channels  on 
cither  side  of  the  shoal,  between  it  and  the  harbor  lines,  having,  the 
one  on  the  north  side,  a  width  of  300  feet  and  a  depth  of  20  feet,  and 
the  one  on  the  south  side,  a  widtli  varying  from  60  to  100  feet  and  a 
depth  of  about  16  feet  at  mean  low  water.  The  water  on  the  summit 
of  the  shoal  was  1  foot  deep. 

PLAN  OF  IMPROVEMENT. 


The  present  approved  project,  of  1885,  provides  for  the  removal  of 
the  entire  shoal  to  a  depth  of  25  feet  at  mean  low  water,  hmiting  the 
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work  by  lines  drawn  200  feet  from  the  harbor  lines,  at  a  total  cost,  as 
estimated  in  1885,  of  $112,346  (seepage  602  of  Annual  Report  of  1885). 
A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1885,  Part  I,  page  599. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 

1886 $26,250 

1888 : 28,000 

1890 25,000 

Total  up  to  June  30, 1891 79,250 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $332.44, 
outstanding  liabilities)  up  to  June  30, 1891,  was  $65,329. 

The  result  was  the  excavation  to  a  depth  of  26  feet  at  mean  low 
water  of  an  area  of  about  13f  acres,  extending  along  the  northern  and 
western  sides  of  the  shoal,  making  an^mportant  addition  to  the  anchor- 
age facilities  of  the  harbor.  On  a  portion  of  this  area  the  depth  of 
water  before  the  completion  of  the  contract  of  November  18, 1886,  was 
from  3  to  4  feet. 

OPERATIONS  DURINa  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $9,500,  including  $5.90  of  outstanding 
liabilities:  the  expenses  of  the  year  were  $13,908.82. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

On  August  12,  the  work  of  dredging  was  commenced  under  the  con- 
tract with  Charles  and  Henry  E.  Du  Bois,  of  New  York,  N.  Y.,  dated 
April  20, 1891,  and  continued  until  October  27,  when  their  contract 
was  completed. 

One  hundred  and  twenty-five  thousand  one  hundred  and  four  cubic 
yards  of  mud  and  shells  were  thus  dredged,  increasing  the  dredged  area 
by  about  4.4  acres. 

The  Government  dredging  plant  was  somewhat  increased  and  im- 
proved. 

This  work  was  under  the  local  charge  of  Mr.  W.  0.  Simmons  as  super- 
intendent. 

WORK  REQUIRED  TO   COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  eastern  end  of  the  shoal  to  a  depth  of  25  feet. 

OPERATIONS    CONTEMPLATED    FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  ftinds  asked  for 
to  continuing  the  removal  of  the  shoal ^tccording  to  the  general  project. 

Qreen  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenne  collected  ut  Providence  during  the  last  calendar 
vear  was  $352,374.05.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
Kiver.  The  nearest  fortifications  are  Fort  Adams,  B.  I.,  and  the  fort  on  Dutch  Islaiid, 
Bhode  Island. 
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For  the  commercial  statistics,  see  "Report  of  the  improvement  of 
Providence  Eiver  and  Narragansett  Bay,  Ithode  Island*'^ 

Money  Htateincnt. 

July  1, 1891,  balance  unexpended $14, 253. 44 

June  dOy  1892,  amount  expended  during  fiscal  year. 14, 235. 36 

July  1, 1892,  balance  unexpended 18.08 

July  1,1892,  outstanding  liabilities 5.90 

July  1, 1892,  balance  available 12. 18 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 012. 18 

(  Amount  (estimated)  required  for  completion  of  existing  project 23, 096. 00 

)  Amount  that  can  be  profitably  expendecl  in  fiscal  year  ending  J  n  ne  30, 1894  23, 096. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


C  12. 

IMPROVEMENT  OF  GREENWICH  BAY.  RHODE  liSLAND. 

Greenwich  Bay  is  an  arm  of  Karragansett  Bay,  located  in  the  towns 
of  Warwick  and  East  Greenwich,  E.  I.  It  has  a  length  from  northwest 
to  southeast  of  about  3^  miles  and  an  average  width  of  1^  miles. 

ORIGINAL  CONDITION. 

The  channel  leading  to  the  town  of  East  Greenwich  was  deep  enough 
for  the  demands  of  commerce,  but  so  crooked  as  to  render  navigation 
difficult 

PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1888  provides  for  the  straightening 
and  widening  of  the  channel  by  the  removal  of  sand  bars,  called  Long 
Point,  at  a  total  cost,  as  estimated  in  1888,  of  $2,000.  (See  page  G50 
of  Annual  Report  of  1889.) 

APPROPRIATIONS. 

upon  the  present  project  appropriations  have  been  made  as  follows: 
1890,  $2,000.    Total  up  to  June  30,  1891,  $2,000. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $92.92 
outstanding  liabilities)  up  to  June  30,  1891,  was  $1,989,  with  which 
about  210  feet  length  of  the  point  of  the  shoal  at  Long  Point  was  cut 
0%  and  the  channel  was  somewhat  widened  over  a  length  of  about  500 
feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $0.00.  Including  $0.00  outstandmg 
liabilities  the  exi)enses  of  the  year  were  $11.00;  work  being  confined 
to  payments  of  outstanding  liabilities  and  to  minor  office  duties. 
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OPERATIONS    CONTEMPLATED  FOR  THE   FISCAL  YEAR  ENDING  JUNE 

30,   1893. 

The  project  being  completed,  no  work  is  anticipated  for  the  coining 
year. 

Greenwich  Bay  is  in  the  collection  district  of  Providence,  which  is  a  port  of  entry. 
The  amonnt  of  revenue  collected  at  Providence  during  the  last  calendar  year  wa« 
$352,374.05.  The  nearest  fortification  is  the  fort  on  Dutch  Island,  Rhode  Island. 
The  nearest  light-house  is  Warwick  Light. 

Money  Statement 

July  1, 1891,  halance  unexpended $103. 92 

June  30, 1892,  amount  expended  during  fiscal  year 103. 60 

July  1, 1892,  halance  unexpended .32 

July  1, 1892,  outstanding  liabilities .32 


COMMSRCIAI.  STATISTICS. 


The  commerce  arriving  at  East  Greenwich,  B.  I.,  by  water,  during  the  calendar 
year  ending  December  31,  1891,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  Joseph  Dews,  East  Greenwich,  R.  I.) : 


Clase  ot  goods. 

Importa. 

ToDma^ 

T/iiTnlwr  and  prodxxct*  ................  -  r . . ,.,-,.,- .-.,... 

$45,000.00 
56,250.00 

Tim9. 
3,825 

Coal,  ?p*'nAr^fi|, and  prodnotB. .......T.rrr ,-,..-,,,,,-. -^,,.,,-,^, . 

15,000 

ToMR r.-,r .....      -T....rr,. r 

101,250.00 

IB.  825 

Gain  over  last  year;  none  known. 

Transportation  lines  established  during  the  year:  none  reported. 
The  vessels  using  this  waterway  are  roported  as  follows :  Sail  (freight),  2;  average 
draft,  12  feet;  average  tonnage,  400  tons;  fishing  boats,  18. 


C  13. 

IMPROVEMENT   OF    COVE    AND  WATERWAY    NEAR   COASTER    HARBOR 
ISLAND,  RHODE  ISLAND. 

This  cove  is  situated  in  the  northwestern  part  of  the  city  of  Newport, 
E.  I.,  near  the  southeastern  extremity  of  Coaster  Harbor  Island,  which 
is  occupied  by  the  U.  S.  Navy  as  a  training  station. 

ORIGINAL   CONDITION. 

A  causeway  connecting  Coaster  Harbor  Island  with  Rhode  Island 
forms  tlie  northern  boundary  of  the  cove  and  separates  it  from  the  water- 
way above.  This  causeway,  having  but  one  small  opening,  has  checked 
the  flow  of  water  around  the  island  and  caused  depo8it«j,  so  filling  the 
waterway  as  to  cause  it  to  give  forth  unhealthy  and  disagre^ble  odors. 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1889  pr<)i)oses  to  dredge  the  cove  to 
the  necessary  depth  and  to  increase  the  flow  of  water  by  larger  open- 
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ings  in  the  causeway,  so  that  the  garbage  and  waste  thrown  into  the 
water  will  be  carried  away  by  the  current,  at  a  total  cost,  as  estimated 
in  1889,  of  $5,600.    (See  page  591  of  Annual  Eeport  of  1890.) 

A  plat  of  this  cove  was  published  in  House  Ex.  Doc.  Ko.  65^  Fifty- 
first  Congress,  first  session. 

APPROPRIATIONS. 

Upon  the  present  project,  appropriations  have  been«niade  as  follows: 
1890,  $5,600;  total  up  to  June  30, 1891,  $5,600. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

Total  amount  expended  on  the  present  project  (including  $138.03 
outstanding  liabilities)  up  to  June  30,  1891,  was  $2,405,  with  which  the 
cove  was  dredged  in  places  where  specially  needed  and  four  bridge 
trusses  of  30  feet  span  each  were  prepared  for  use  over  openings  to  be 
cut  in  the  causeway.  * 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

Value  of  United  States  plant,  $0,00.  Including  $186.65  of  outstand- 
ing liabilities  the  expenses  of  the  year  were  $1,282.56. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
June  17, 1892,  the  work  of  cutting  through  the  causeway  and  erecting 
bridges  was  commenced,  but  on  the  20th  June,  in  order  that  communi- 
cation by  land  with  the  island  of  Rhode  Island  should  not  be  cut  off 
until  after  the  completion  of  certain  contracts  of  the  Navy  Department, 
work  was  stopped,  to  be  resumed  in  July  or  August. 

The  bridges  are  framed  and  ready  to  put  in  position. 

This  work  was  under  the  local  charge  of  Mr.  E.  Parrish,  as  assistant 
engineer. 

WORK  REQUIRED  TO   COMPLETE  THE  EXISTING  PROJECT. 

To  complete  the  existing  project  it  is  only  nex^essary  to  cut  the  cause- 
way, finish  the  abutments,  and  erect  the  bridges. 

Coaster  Harbor  Island  is  in  the  collection  district  of  Newport,  which  is  a  port  of 
entrj.  The  amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was 
188^19.  The  nearest  light-house  is  ^ull  Rock  Light.  The  nearest  fortification  is 
Fort  Adams,  Newport,  R.  I. 

Money  statement 

July  1,  1891,  balance  unexpended $3, 233. 03 

June  30,  1892,  amount  expended  during  fiscal  year 1, 233. 94 

July  1,  1892;  balance  unexpended ♦ l,  999. 09 

July  1,  1792,  outstanding  liabilities 186.65 

July  1, 1892,  balance  available 1,812.44 


C  14. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.  The^e 
waters  daring  the  summer  and  winter  constitute  a  harbor  of  refuge  for 
our  European  and  coastwise  commerce  quite  equal  in  every  respect  to 
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tliat  (Jf  New  York  Harbor,  and  are  even  more  accessible.  The  objects 
of  the  improvement  are  to  widen  and  deex)en  the  southern  (the  main) 
entrance  to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking 
refuge  in  storms  by  increasing  the  area  and  depth  of  the  anchorage 
witlun  it.    The  mean  rise  and  fall  of  the  tide  is  about  3}  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the' capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ing  it  for  refuge.  The  southern  fthe  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  business 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  drawing 
more  than  8  feet. 

Between  1873  and  1875,  $28,500  was  appropriated  to  dredge  a  12-foot 
channel  up  to  the  city  wharves  and<  build  a  small  jetty  to  arrest  the 
flow  of  sand  into  the  main  channel  and  harbor,  and  to  protect  the  west- 
ern face  of  Goat  Island.  (See  page  29  of  Annual  Eeport  of  1873.)  This 
work  ^as  completed  in  1876. 

PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1880,  as  modified  in  1882, 1883,  and 
1884,  provided  for  work  as  follows,  at  a  total  cost,  as  estimated  in  1884, 
of  $132,000.  (See  page  662  of  Annual  Report  of  1881,  page  561  of  1882, 
page  603  of  1885.): 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet,  and  by  the  excavation  of  a  channel  750  feet  wide  and 
15  feet  deep  at  mean  low  watc»r  around  and  to  the  eastward  of  this  dol- 
phin ;  excavating  to  13  feet  at  mean  low  water  the  area  included  between 
the  13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner 
of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  City  Wharf  on 
the  north;  excavating  to  10  feet  at  mean  low  water  the  area  northwest 
of  a  line  drawn  from  Lime  Rock  through  the  spindle,  which  is  in  tiie 
southeast  part  of  the  harbor;  the  excavation  of  a  chann^  10  feet  deep 
at  mean  low  water  along  and  outside  the  harbor  line  south  to  a  point 
opposite  the  Gas  Company's  Wharf,  and  the  constniction  of  jetties  on 
the  western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand 
and  gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part  I, 
page  604. 

APPROPRIATIONS. 

Ul)on  the  present  project  appropriations  have  been  made  as  follows: 
1881,  $25,000;  1882,  $20,000;  1884,  $20,000;  1886,  $15,000:  1888, 
$12,000;  1890, 12,500.    Total  up  to  June  30, 1891,  $104,600. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  189L 

The  total  amount  expended  on  the  present  project  (including  $1,- 
295.88  outstanding  liabilities)  up  to  June  30, 1891.  was  $104,480,  with 
the  following  results: 
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The  area  to  bedredged  to  13  feet  within  the  harbor  has  been  completed. 
The  channel  along  and  outside  the  harbor  line  south  to  a  point  opposite 
the  Gas  Company's  Wh,arf,  and  the  15-foot  channel  750  feet  wide  around 
and  to  the  eastward  of  the  dolphin  on  Goat  Island  Spit,  has  also  been 
completed.  The  berth  for  vessels  at  the  Quartermaster's  Wharf  at  Fort 
Adams  had  been  deepened  to  10  feet  at  mean  low  water,  and  the  lit- 
toral sand  from  the  outside  of  Goat  Island  had  been  stopped  for  the 
present  from  washing  into  the  channel  at  the  southern  entrance  of  the 
harbor  by  the  construction  of  a  jetty  on  the  west  side  of  the  island. 
The  southern  entrance  is  completed  for  vessels  of  15  feet  draft,  and  of 
the  total  area  (about  90  acres)  to  be  dredged  within  the  harbor  about 
66  acres  has  been  completed. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $2,800.  Including  J0.33  of  outstand- 
inff  liabilities,  the  expenses  of  the  year  were  918.13. 

No  work  was  done  on  the  above  project  but  rendering  of  reports  and 
completion  of  payments  for  past  work. 

Based  upon  the  special  report  submitted  December  19, 1890  (see  page 
736  of  Annual  Keport  of  1890),  Congress,  in  its  river  and  harbor  act  of 
1892,  extended  work  under  past  projects  for  this  harbor  so  as  to  include 
the  work  of  removal  of  the  spit  at  the  south  end  of  Goat  Island  to  a 
depth  of  15  feet,  at  an  estimated  cost  of  $24,200,  thus  increasing  the 
estimated  cost  of  Newport  work  to  a  total  of  $156,200. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  10-foot  anchorage  area  within  the  harbor,  the  removal  of  Goat 
Island  Spit  to  16  feet  depth,  and  the  building  of  additional  jetties  out- 
side of  Goat  Island  whenever  they  may  be  required  to  arrest  the  drift 
of  littoral  sand  and  gravel  into  the  harbor  enti'ance. 

OPERATIONS    CONTEMPLATED    DURING    THE    FISCAL    YEAR    ENDING 

JUNE  30,  1893. 

It  is  proposed  to  apply  the  funds  asked  for  to  the  completion  of  the 
existing  project. 

Newport  is  in  the  coUection  district  of  NeTrport,  and  is  a  port  of  entry.  The 
amount  of  revenue  coUected  at  Newport  in  the  last  calendar  year  was  $881.19.  .The 
nearest  light-honses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest 
fortification  is  Fort  Adams,  Newport,  R.  I. 

Money  statement. 

July  1. 1891,  balance  unexpended $1,315.88 

Jane  30, 1892,  amount  expended  during  fiscal  year 1,313.68 

July  1, 1892,  balance  unexpended 2:20 

July  1,1892,  outstanding  liabilities .33 

July  1,  1892,  balance  ayailable 1.87 

Amount  appropriated  by  act  approved  July  13,  1892  . .' 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 25, 001. 87 

r  Amount  ^estimated)  required  for  completion  of  existing  project 26, 700. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  una  30^  1894    26, 700. 00 
1  Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 


(^    harbor  acts  of  1866  and  1867. 
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COMMRRCIAL  STATISTICS. 

The  commerce  arriving  at  Newport  Harbor,.  Rhode  Island,  by  water  during  the 
calendar  year  ending  December  31,  1891,  is  estimated  as  fbllows  (based  mainly  upon 
reports  received  from  Mr.  Clarence  A.  Hammet,  deputy  collector  of  customs,  Newport, 
R.L): 


Clafts  of  goods. 

Imports. 

TonnAge. 

XiTimlifr au'd  Broducts. ..     ..     .  ...  .....                   .  .     .   .  ...................... 

$24,475 

Toiw. 
I.M8 

Gain  over  last  year,  none  known ;  transportation  lines  established  during  the  year, 
none  known. 

The  above  are  the  receipts  by  water  from  foreign  countries  only.  The  domeetio 
imports  and  exports  by  wat^r  could  not  be  obtained. 

The  entrances  and  departures  of  vessels  from  this  waterway  could  not  be  obtained. 


C  IS. 

HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  R.  I., 
and  marks  the  southwestern  entrance  to  Narragansett  Bay. 

ORIGINAL   CONDITION. 

Its  shores  are  covered  with  bowlders,  and  a  number  of  wrecks  are 
scattered  along  the  beach  on  each  side  of  the  point.  A  long  ledge, 
known  as  Squid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly 
direction  about  IJ  miles  west  of  the  point. 

PLAN   OF  IMPROVEMENT. 

The  present  approved  project  of  1889  proposes  to  construct  a  break- 
water along  the  course  of  Squid  Ledge,  mentioned  above,  and  between 
the  southern  extremity  of  the  ledge  and  Point  Judith,  at  a  total  cost, 
as  estimated  in  1889,  of  $1,250,000.  (See  page  596  of  Annual  Report  of 
1890.) 

A  plat  of  the  locality  was  published  in  House  Ex.  Doc.  Ko.  66,Fifly- 
first  Congress,  first  session. 

APPROPRIATIONS. 

Upon  the  present  projects,  appropriations  have  been  made  as  fol- 
lows: 1890,  $75,000.    Total  up  to  June  30, 1891,  $76,000, 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $6,028.86 
outHtanding  liabilities)  up  to  June  30,  1891,  was  $30,700,  with  which  a 
quarry  was  opened,  quarry  and  floating  plant  built;  about  3,000  tons 
of  stone  were  placed  in  position  at  the  outer  end  of  Squid  Ledge,  and 
a  beacon  was  established  thereon  to  mark  the  center  of  the  proposed 
breakwater.     Work  was  commenced  on  the  outer  end  of  Bquid  Ledge 
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to  be  extended  one  arm  to  the  north,  and  the  other  to  the  east,  with  a 
view  to  securing  a  sheltered  area  for  the  vessels  engaged  on  the  worji. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  United  States  plant,  $17,000.  lacluding  $  1 ,135.34  outstand- 
ing  Liabilities,  the  expenses  of  the  year  were  $43,685.08. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  placing  stone  in 
the  breakwater  near  the  outer  end  of  Squid  Ledge  was  in  progress,  and 
was  continued  as  the  weather  would  permit  until  November  20. 

Eight  thousand  six  hundred  and  thirty  tons  of  riprap  stone  were 
thus  placed  in  the  breakwater,  raising  its  center  to  low- water  level,  and 
extending  it  about  200  feet  along  both  arms.  The  stone  used  was 
quarried  at  Masons  Island,  Connecticut,  and  carried  to  the  work  in 
vessels  owned  and  hired  by  the  Government. 

The  light  on  the  beacon  marking  the  site  of  this  work  has  been  main- 
tained during  the  year  with  the  exception  of  a  few  days,  on  which,  by 
reason  of  ice  and  the  high  sea,  it  was  impossible  to  reach  it.  A  bell 
buoy  has  been  placed  by  the  Light- House  Service  a  short  distance  to 
the  south  of  the  work  to  warn  vessels  of  its  proximity  in  foggy  weather. 

The  Gk)vemment  plant  at  quarry  and  afloat  was  much  increased  and 
improved. 

This  wqrk  was  under  the  local  charge  of  Mr.  William  B.  Poland,  as 
supreintendent. 

WORK  BEQUIBED  TO   COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  extension 
of  the  breakwater. 

OPERATIONS   CONTEMPLATED    FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30, 1893. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  iunds  asked  for 
to  continuing  the  construction  of  the  breakwaters. 

Point  Jndith  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $%1.19. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fort 
on  Dutch  Island.  Rhode  Island.  The  population  of  South  Kingston,  hy  the  Rhode 
Island  State  census  of  1885,  was  5,549. 

Money  statement 

July  1, 1891,  balance  unexpended $50,328.85 

June  30,  1892,  amount  expended  during  fiscal  year ." 48, 578. 59 

July  1, 1892,  balance  unexpended 1,750.26 

July  1, 1892,  outstanding  liabilities 1,135.34 

July  1, 1892,  balanc<j  available  ; 614.92 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

Amount  available  for  fiscal  year  endiug  June  30, 1893 75, 614. 92 

Amount  (estimated)  required  for  completion  of  existing  project 1, 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 

1894 100,000.00 

Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

The  Dnmber  of  vessels  passing  Point  Judith,  Rhode  Island,  daring  the  calendar 
year  ending  December  31,  1891,  is  estimated  as  follows,  based  mainly  upon  reports 
received  from  Mr.  Asa  Chnrch,  keeper  Point  Judith  Life-Saving  Station,  Rhode 
Island: 


Class. 


SteamorB  (freight  and  fish) 

Yacht*  (steam  and  sail) 

Schooners  (2,  3,  and  4  masts) . . 
Ships,  barks,  and  barkentinea 

Brigs  and  brigantines 

Sloops 

Barges 

Total* 


Num- 
ber. 


9.223 

5,220 

26,160 

184 

105 

1,520 

6,683 


40,185 


Average 
approu- 

mate 
tonnage. 


Qro.tont. 
500 
100 
600 
900 
300 
20 
300 


Total  ton- 
xuig«. 


Oro.  ton*. 

4,611,500 

922,000 

15.696,000 

165^600 

58,500 

30,400 

2,004,900 


23,088,900 


C  i6. 
HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Ehode  Island ;  it  is  14  miles  east 
of  Montauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest 
point  is  about  10  miles  from  the  mainland.  Besides  the  wants  of  tke 
mackerel-fishing  fleet  and  the  general  coast  navigation  the  island  is  an 
important  point  on  onr  shores  for  ocean  navigation.  It  has  a  signal 
station  connected  by  submarine  telegraph  with  the  mainland.  Vessels 
are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  posi- 
tion renders  it  of  national  importance.  The  object  of  the  improvement 
is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coast- 
wise commerce.    The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island 
had  no  harbor  which  afforded  protection  for  decked  vessels.  The  only 
one«  used  were  open  boats,  which,  on  the  approach  of  storms,  were 
hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden. 

Between  1870  and  1876  $285,000  was  appropriated  to  build  a  break- 
water, for  a  harbor  of  medium- draft  vessels.  This  work,  including  an 
inner  harbor  of  7  feet  depth  for  temporary  use  of  the  Government  plant, 
was  completed  in  1878.  (See  page  202  of  Annual  Keport  of  1877,  and 
page  313  of  1879.) 

In  1880,  $6,000  was  appropriated  for  dredging  the  inner  basin  to  9 
feet  depth.  This  work  was  completed  in  1881.  (See  page  390  of  Annual 
Report  of  1880  and  page  563  of  1881.) 

In  1882,  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
Bide  of  the  inner  basin,  and  protecting  the  cliffs  on  east  side  of  break- 
water. (See  page  663  of  Annual  Report  of  1882.)  This  work  was  com- 
pleted in  1884. 

In  1884,  $15,000  was  appropriated  for  additions  to  the  old  breakwater. 
(See  page  628  of  Annual  Report  of  1884.)  This  money  was  spent  in 
1884-'85  in  partially  closing  a  gap  in  this  old  breakwater. 
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PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1884,  as  modified  in  1898,  provides 
for  entirely  closing  a  gap  in  the  old  breakwater  ^$24,000)  for  construct- 
ing an  enlarged  inner  harbor  ($46,000),  and  for  special  temporary- 
dredging  (¥5,000)  along  the  east  side  of  the  enlarged  harbor  (see  page 
609  of  Annual  Eeport  of  1885,  page  613  of  1885,  and  page  506  of  1886) 
thus  completing  at  a  total  cost  of  $75,000,  a  harbor  of  refuge  on  the 
eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin  for 
small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to 
be  about  950  feet  square  and  completely  inclosed,  with  the  exception 
of  an  opening  100  feet  in  width.  The  exterior  harbor  was  to  be  formed 
by  the  old  riprap  breakwater.  A  plat  of  Block  Island,  showing  the 
X)osition  of  the  harbor  of  refuge  and  a  plan  of  the  works,  may  be  found 
in  the  EepOrt  of  the  Chief  of  Engineers  for  1885,  Part  I,  pages  612, 613. 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1886,  $20,000;  1888,  $15,000;  1890,  $15,000,  Total  up  to  June  30, 1891, 
$50,000. 

AMOUNT  EXPENDED  AND  RESCTLTS  TO  JUNE  30,  1891. 

The  total  amoubt  expended  on  the  present  project  (including  $4,861.03 
outstanding  habilities)  up  to  June  30, 1891,  was  $45,416.  The  filling  of 
the  gap  in  the  main  breakwater  had  been  completed  in  1888  (see  page 
724,  Annual  Keport  for  1891).  The  timber  jetty  fiUed  with  stone,  form- 
ing the  shore  end  of  the  western  wall  of  the  enlarged  inner  harbor  had 
been  commenced  in  1888,  the  north  wall  east  of  the  opening  into  the  har- 
bor had  been  finished  in  1889  and  about  140  feet  of  the  wall  west  of  the 
opening  built  to  the  level  of  mean  high  water.  The  shoal  west  of  the 
breakwater  had  been  dredged  in  1889  to  9  feet  at  mean  low  water 
from  the  steamboat  wharf  to  within  100  feet  of  the  north  wall. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  the  United  States  plant,  $3,300.  Including  $91,98  outstand- 
ing liabilities^  the  expenses  of  the  year  were  $4,562.01. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
sea  walls  to  enclose  the  enlarged  inner  harbor  was  in  progress  and  was 
continued  until  October  17, 1891.  Two  thousand  three  hundred  and 
eighty-one  tons  of  stone  were  placed  in  the  work,  making  the  completed 
portion  of  the  north  sea  waU  west  of  the  opening  into  the  harbor  130 
feet,  long,  raising  35  feet  of  it  to  the  level  of  high  water  and  270  feet  to 
within  1  foot  of  this  level,  which  carries  this  portion  to  its  junction 
with  the  west  sea  wall,  on  which  about  90  feet  of  the  foundation  was 
laid.  The  stone  used  was  quarried  at  Mason's  Island  quarry  and  was 
transported  in  vessels  owned  and  hired  by  the  Government. 

Lights  have  been  maintained  on  the  north  sea  wall  during  the  year, 
excepting  the  last  two  weeks  in  June,  when,  from  want  of  available 
funds,  they  were  discontinued. 

The  work  was  in  the  local  charge  of  Mr.  F.  I.  Angell,  as  superintend- 
ent. 
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WORK  REQUIRBD  TO  COMPLETE  THE  EXISTINa  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  raising  and 
widening  of  the  north  and  west  walls  of  the  enlarged  inner  harbor. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL  YEAR  ENDING    JUNK 

30, 1893. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the 
appropriation  asked  for  to  the  continuation  of  the  work  according  to 
the  existing  project. 

Block  Island  is  in  the  Newport  ooUection  district  and  Newport  is  th^  nearest  port 
of  entr^.  The  revenne  collected  in  Newport  in  the  last  calendar  year  was  $S81.19. 
There  is  no  duty  collected  at  the  island.  The  value  of  the  harhor  \r  mainly  as  a 
harbor  of  refuge.  There  are  several  lights  at  the  island*  The  nearest  fortification 
is  Fort  AdamS;  R.  I. 

Money  statement. 

July  1, 1891,  balance  unexpended $9,445,03 

June  30;  1892,  amount  expended  during  fiscal  year 9, 331. 06 

July  1, 1892,  balance  unexpended 113.97 

July  1, 1892,  outstanding  liabilities 91.98 

July  1, 1892,  balance  available 21. 99 

Amount  appropriated  by  act  approved  July  13,  1892 ! 24^  000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 24, 021. 99 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 000.  OO 

)  Amount  that  can  be  nrontably  expended  in  fiscal  year  ending  J  une  30, 1894  1, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sectiona  2  of-  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS, 


The  commerce  arriving  and  leaving  Block  Island  Harbor,  R.  I.,  by  water  during 
the  calendar  year  ending  December  31,  1891,  is  estimated  as  follows  (based  mainly 
upon  reports  received  from  Mr.  C.  C.  BaU^  Block  Island,  R.  I.) : 


Class  of  goods. 


Exports. 


Imports. 


Totals. 


Tonnaga. 


Tobacco  . 
Kice. 


Grain  and  forage 

Vegetablee  and  truck , 

Live  stock  and  products 

Fish,  oysters,  etc 

I^nrober  and  products 

Coal,  minerals,  and  products. 

i'ertlliaerH 

Machinery  and  hardware 

General  merchandise 

Sundries 


Total. 


$500 
4,500 
55, 440 
88,602 


118,750 


267,8512 


920,000 

1,200 

21,412 


10,310 

1,875 

112,500 

67,750 

3,000 

1,000 

341,125 

2,700 


120,000 

1,200 

21,912 

4.500 

65,750 

90,537 

112,600 

67,760 

8,000 

1,000 

841(125 

121,450 


582,872 


850,724 


ro9U. 

2S 

14 

612 

200 

806 

9,186 

5,738 

7,400 

100 

3 

4,789 

6,837 


35,1 


Gain  over  last  year,  6,047  tons. 

Transportation  lines  established  during  the  year,  uone  reported. 
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The  entrances  and  departures  of  Teesels  from  this  waterway  are  estimated  as  follows : 


No. 


Arerage 
draft. 


Ayerage 
toanage. 


STEAM. 

Freight  and  passenger 

Fishing TIT. 

Tngs 

Pleasure  boats 

SAIL. 

Freight 

Fismng  boats 

Pleasure,  large 

Plsasnre  boats,  small 


»7C 
660 
176 
950 


350 

9,000 

500 

75,000 


7 


2^ 


Oro.  tons. 
589 
125 
125 
186 


150 

30 
12 


C17. 

IMPROVEMENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECT- 
ICUT. 

The  navigable  part  of  Pawcatuck  Eiver  extends  from  the  manufac- 
turing town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it  emp- 
ties. The  approach  to  the  river  is  through  Stonington  Outer  Harbor' 
and  Little  Narragansett  Bay,  and  the  object  of  the  improvement  is  to 
deepen  and  widen  the  river  channel  leading  from  this  bay  to  Westerly. 

The  mean  rise  and  faU  of  the  tide  are  2.60  feet  at  the  mouth  of  the 
river  and  2.30  feet  at  Westerly. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  was  narrow,  crooked,  and  obstructed 
by  numerous  shoals,  on  some  of  which  there  was  but  1 J  feet  at  mean 
low  water.    (For  map,  see  page  314  of  Annual  Keport  of  1879.) 

Between  1871  and  1876  $50,000  was  appropriated  for  the  excavation 
of  a  channel  5^  feet  deep  at  mean  low  water  and  76  feet  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  lower  and  upper 
wharves.  This  work  was  completed  in  1876.  (See  page  211  of  Annual 
Report  of  1876.) 

PLAN  OF  IMPROVEMENT. 

The  present  approved  project  of  1885  contemplates  the  widening  of 
the  channel  to  100  feet  below  the  wharves  and  an  additional  width 
of  two  cuts  of  an  ordinary  dredging  machine,  or  about  40  feet,  between 
the  lower  and  the  upper  wharves ;  also  the  deepening  of  the  entire  chan- 
nel to  8  feet  at  mean  low  water,  at  a  total  cost,  as  estimated  in  1885.  of 
138,600.    (See  page  624  of  Annual  Keport  of  1885.) 

APPROPRIATIONS. 

Upon  the  present  project  appropriations  have  been  made  as  follows: 
1886,  $12,000:  1888,  $10,000;  1890,  $16,600;  total  up  to  June  30, 1891, 
$38,600. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including 
$6,949.69  outstanding  liabilities)  up  to  June  30,  1891,  was  $34,715;  and 
the  result  was  the  completion  to  its  full  width  and  depth  fi-om  the  deep 
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water  opposite  the  village  of  Lottery  to  within  about  a  half  mile  of  the 
city  wharves,  and  the  removal  to  a  depth  of  8  feet  at  mean  low  water 
of  the  ledges  at  Certain  Draw  Point  and  Pawcatuck  Bock. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

Value  of  the  United  States  plant,  $2,500.  Including  9595.91  out- 
standing liabilities,  the  expenses  of  the  year  were  t3,726.97. 

At  the  beginning  of  the  laat  fiscal  year  the  work  of  dredging  was  in 
progress  under  the  contract  with  the  Hartford  Dredging  Company  of 
Hartford,  Conn.,  and  was  continued  until  August  29, 1891,  when  the 
contract  was  completed. 

On  ^November  5  the  work  of  dredging  was  resumed  with  the  dredge 
Rhode  Islomd,  two  scows,  and  the  launch  General  Warren  (all  belong- 
ing to  the  Government)  and  was  continued  until  December  18,  when 
the  plant  was  laid  up  for  the  winter.  It  was  again  resumed  on  June  7, 
and  discontinued  on  the  17th  to  await  furthec  appropriations. 

Twenty-nye  thousand  four  hundred  and  sixteen  cubic  yards  were 
excavated  during  the  year,  extending  the  dredged  channel  with  the  full 
width  and  depth  to  within  one  quarter  of  a  mile  of  the  lower  wharves 
of  Westerly,  with  a  least  width  of  60  feet  to  within  one-eighth  of  amile^ 
with  a  least  width  of  40  feet  to  the  lower  wharves  themselves,  and 
to  about  300  feet  above  them. 

This  work  was  under  the  local  charge  of  Mr.  A.  H,  Dickens  as  su- 
perintendent. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT, 

The  ledge  rock,  to  an  extent  of  about  3,400  tons,  costing  for  its 
removal  in  1889  about  $3,800,  was  an  item  not  foreseen  and  not  pro- 
vided for  in  the  original  estimates,  and  consequently  3,800  more  will  be 
needed  to  complete  the  entire  dredging  originally  estimated  for. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTINO  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of 
the  channel  to  a  depth  of  8  feet  at  mean  low  water  and  full  width  of 
100  feet  over  the  half  mile  below  Westerly,  and  a  width  of  40  feet  be- 
tween the  upper  and  lower  wharves  of  that  town. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL    YEAR  ENDING  JI7NS 

30, 1893. 

It  is  proposed  to  complete  the  work.  • 

Pawcatuck  River  is  in  the  collection  districts  of  Providence  and  Stonington,  the 
dividinff  Hue  parsing  through  the  river.  Providence  and  Stonington  are  the  nearest 
ports  of  entry.  The  revenue  collected  in  the  last  calendar  year  was  Providence 
$352,374.05 ;  Stonington,  $1/215.98.  The  nearest  light-houses  are  the  Stonington  and 
Watch  Hill  lights.    The  neareut  fortification  is  Fort  TrumbaU,  New  London,  Conn. 

Money  statement, 

July  1,  1891,  balance  unexpended $10,834.09 

June  30,  1892,  amount  expended  during  fiscal  year 10, 080. 75 

July  1, 1892,  balance  unexpended 763. 94 

July  1,  1892,  outstanding  liabilities 695.91 

July  1,  1892,  balance  available 16S.03 

Amount  appropriated  by  act  approved  J  uly  13,  1892 S,  800. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 S,  958. 03 

Digitized  by  VjOO'Q IC 


APPENDIX   C — EEPOBT  OP   CAPTAIN   BIXBY. 


635 


COMMJfiRClAL  STATISTICS. 


The  commerce  arriving  and  leaving  Pawoatuck  River  by  water  during  the  calendar 
year  ending  December  31,  1891,  ia  estimated  as  follows)  based  mainly  upon  reports 
received  from  Messrs.  Maxson  &,  Co.,  Westerly,  B.  I.): 


Class  of  goods. 


Grain  and  forage 

Lum  ber  and  prodac  is 

Coal,  minerals,  and  products  . 
Sundries 


Total. 


Exports. 


$1,S00 
25,710 
15,505 


42,775 


Imports. 


$11,308 
90.901 
101, 002 


272.811 


Total. 


$11,308 

101, 401 

187, 312 

15,565 


Tonnage. 


617 

6,171 

33,765 

1,046 


315.586 


41,499 


Gain  over  last  year:  None. 

Transportation  lines  established  during  the  year :  None  reported. 
The  entrances  and  departures  of  vesseb  from  this  waterway  are  estimated  as  fol- 
lows: 
Steam: 

Passengers,  mainly •. 400 

Tugs : 600 

SaU,  freight 285 


Ci8. 

HARBOR  OF  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound,  and  the  main  object  of  the 
improvement  is  to  famish  a  harbor  of  refuge  for  vessels  entering  and 
leaving  this  entrance  to  the  sound.  The  mean  rise  and  fall  of  the  tide 
is  about  2f  feet. 

ORIGINAL  CONDITION. 

Originally  it  was  an  open  bay,  unprotected  from  sputherly  storms, 
and  obstructed  by  a  shoal,  having  a  low  water  depth  of  but  6  feet  at 
the  shoalest  part.  This  shoal  nearly  filled  the  inner  harbor,  and  left 
but  a  narrow  channel  on  either  side  of  a  depth  insufOicieut  to  permit 
vessels  of  12  feet  draft  to  reach  the  upi)er  wharves  at  low  water. 

Between  1827  and  1831,  about  $37,000  was  spent  in  constructing 
piers  or  small  breakwaters  in  the  inner  harbor  for  the  protection  of  the 
harborage.    (See  page  326,  Part  I,  Annual  Report  of  1879.) 

Between  1871  and  1873,  $46,166  was  appropriated  for  a  survey  of  the 
harbor  and  for  dredging  the  harbor  to  12  feet  depth.  This  work  was 
finished  in  1876.    (See  page  246,  Part  11,  Annual  Report  of  1874.) 

BetweiBn  1875  and  1879,  $112,500  was  appropriated  for  the  construc- 
tion of  a  western  breakwater,  running  southeast  2,000  feet  from  Wampa- 
set  Point  to  18  feet  depth  of  water,  and  for  dredging  to  12  feet  depth 
inside  of  this  breakwater.  (See  pages  243, 244, 245,  Part  II,  Annual  Re- 
I)ort  of  1875.)    This  work  was  completed  in  1880. 

PLAN  OP  IMPROVEMENT. 

The  present  approved  project  of  1880,  as  modified  in  1882,  provides 
the  construction  of  an  eastern  breakwater  to  extend  from  the  vicinity 
of  Bartletts  Reef  to  the  Middle  Ground,  at  a  total  cost,  as  estimated  in 
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1882,  of  $143,000,  (See  page  583,  Part  I,  Annual  Eeport  of  1880,  and 
page  598,  Part  I,  1882.) 

The  position  of  the  western  end  of  the  eastern  breakwater  has  not 
been  determined,  but  it  will  probably  be  found  necessary,  in  order  to 
aiibrd  all  the  protection  desired,  to  extend  the  breakwater  at  leastuntil 
it  intersects  a  range  from  Stonington  Light  to  tiie  middle  of  Wicopessit 
Island.  It  may  then  be  found  desirable  to  carry  it  still  farther,  -pos- 
sibly  to  the  range  from  Stonington  Light  to  the  eastern  end  of  Fisher 
Island. 

A  plat  of  this  harbor,  showing  the  i)osition  of  the  breakwaters,  was 
published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1882, 
Part  I,  page  598,  and  1884,  Part  I,  page  632. 

APPROPRIATIONS. 

TTpon  the  present  project  appropriations  have  been  made  as  follows: 
1880,  $25,000;  1881,  $30,000;  1882,  $25,000: 1884,  $10,000;  1886,$20,000j 
1888,  $8,000;  1890,  $12,500.    Total  up  to  June  30, 1891,  $130,500. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1891. 

The  total  amount  expended  on  the  present  project  (including  $2,710.20 
outstanding  liabilities)  up  to  June  30,  1891,  was  $130,010,  by  which  the 
eastern  breakwater  was  built  to  a  length  of  about  2,377  feet. 

OPERATIONS  DURING  THE  LAST  FISOAL  TEAB. 

Value  of  United  States  plant,  $1,300,  Including  $30.46  outstanding 
liabilities,  the  expenses  of  the  year  were  $481.88. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
eastern  breakwater  was  in  progress.  This  work  was  discontinued  on  Sep- 
tember 1,  after  447  tons  of  stone  had  been  put  in  the  work  to  strengthen 
the  end  of  the  work  as  left  earlier  in  the  season. 

The  stone  used  was  from  Masons  Island  quarry  and  was  transported 
to  the  work  in  vessels  hired  by  the  Government. 

This  work  was  in  the  local  charge  of  Mr.  F.  I.  Angell  as  superintend- 
ent. 

WORK  REQUIRED  TO  COMPLETE  THE  El^TINa  PROJECT. 


The  work  required  to  complete  the  existing  project  is  to  finish  the 
construction  of  the  eastern  breakwater.  In  case  it  be  found  that  suffi- 
cient protection  to  the  harbor  of  refuge  has  been  afforded  when  the 
range  from  Stonington  Light  to  the  middle  of  Wicopessit  Island  is 
reached,  the  length  of  the  breakwater  yet  to  be  built  is  about  193  feet. 
Should  it  be  decided  to  extend  it  to  the  middle  ground  it  will  require 
about  100  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  18  feet  of  water  and  a  harbor  of  reftige  for 
the  commerce  which  daily  passes  between  Long  Island  Sound  and  the 
eastward. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING    JUNE 

30,  1893. 

If  an  appropriation  is  made  it  is  proposed  to  extend  the  eaatern 
breakwater  farther  to  the  westward. 

Stonington  Harbor  is  in  the  Stoninpfton  collection  diHtriot  and  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Stonington  in  the  laot  calendar  year  was  $1J215M, 
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The  principal  value  of  the  harbor  is  m  a  harbor  of  refuge.  The  nearest  lights  are 
8tonington  Light  and  Latimer  Beef  Light.  The  nearest  fortification  is  Fort  Tmm- 
bnll;  New  London  Harbor,  Connecticut. 

Money  statement. 

July  1,  1891,  balance  unexpended $3, 200. 20 

June  30,  18SK2,  amount  expended  during  fiscal  year 3, 161. 62 

July  1, 1892,  balance  unexpended : 38.58 

July  1,  1892,  outstanding  Liabilities 30.46 

Julyl,  1892,  balance  available 8.12 

Amount  appropriated  by  act  approved  July  13,  1892 12, 500. 00 

Amount  aTailable  for  fiscal  year  ending  June  30,  1893 12, 508. 12 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  letiving  Stonington  Harbor,  Counecticut,  by  water 
during  the  calendar  year  ending  December  31,  1891.  is  estimated  as  follows  (based 
mainly  upon  the  reports  received  from  Mr.  Chai'les  T.  Stanton,  collector  of  customs, 
Stonington,  Conn.,  and  Mr.  Richard  Dining,  Providence  and  Stonington  Steamship 
Company,  New  York,  N.  Y.) : 


CUb8  of  goods. 


Grain  and  forage 

Xnmber  and  prodncta 

Ooal,mineralB,  and  products . 

Fertilisers 

General  merchandise 

Sandriea 


Total. 


Exports. 


$)<S,832 


82,832 


Imports. 


$11,000 
125,000 
405, 5»1 
1,875 
20,000 


623,466 


Totals. 


$11,000 
125,000 
548, 423 
1,875 
17,830,500 
137, 052 


18,662,850 


Tonnage. 


Tont. 

600 

6,376 

83,855 

50 

178.851 

4,283 


274,014 


Gain  over  last  year,  unknown. 

Transportation  lines  established  during  the  year,  none  reported. 

The  entrance  and  departures  of  vessels  from  this  waterway  are  estimated  as  follows : 


%0] 


lass. 


8TB  AM. 

Fteigfat  and  passenger 

Freight,  mainly 

FislOng 

Tnge 

SAIL. 

Freight 

Fishing  boats 

Fleasoxe  boats,  small 


No. 

draft; 

Feet. 

850 

12 

75 

10 

75 

6 

300 

7 

2,000 

10 

1,000 

6 

2,000 

2* 

Average 
tonnage. 


Tout. 

1,500 

1,000 

25 

80 


150 
30 


C  zg. 

REMOVINa  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 


WRECK  OF  WEYBOSSET. 

From  the  wreck  of  the  schooner  Weybosset  removed  in  1801  from  near 
the  bell  buoy  on  Pollock  Kip  Shoal  the  following  property  was  recov- 
ered •    This  property  was  sold  at  auction  at  Hyaunis^  Mass.,  on  July 


Digitized  by 


Go6glc 


638         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

16,  1891,  and  the  proceeds,  $120.  were  turned  into  the  Treasury  in  ac- 
cordance with  the  provisions  or  the  river  and  harbor  act  of  14  June, 
1880:  1  anchor  (about  2,500  pounds),  1  anchor  (about  300  pounds),  1 
chain  (about  135  fathoms),  1  lot  of  junk,  1  windlass,  1  capstan,  and  1 
lot  of  paving  blocks  (10,000  to  11,000.) 

WRECK  OP  LUCY  JONES.  • 

The  schooner  Lucy  Jones  was  in  the  month  of  February,  1892,  re- 
ported as  having  sunk  in  12  fathoms  depth  of  water  in  location  ap- 
proximately three-eighths  of  a  mile  northwest  of  Cross  Bip  Light-Ship 
in  !Nantucket  Sound^  by  collision  with  steamer  City  of  Savannah.  The 
vessel  was  at  that  time  loaded  with  brimstone  and  her  measurements 
were  approximately  as  follows:  length,  100  feet;  breadth,  23  feet; 
depth,  7  feet;  gross  tonnage,  122.87  tons. 

IJnder  authority  of  the  War  Department,  dated  February  11, 1892, 
the  masts,  spars,  and  rigging  of  this  wreck  were  immediately  removed 
to  a  depth  of  50  feet  below  mean  low  water,  at  a  total  cost  of  9125. 
No  property  worth  selling  was  recovered  from  the  wreck.  This  work 
was  all  done  during  the  months  of  February  and  March,  by  the  Davis 
Coast- Wrecking  Corporation,  of  New  Bedford,  Mass.,  as  contractors, 
and  under  Mr.  W.  B.  Poland  as  inspector. 

WRECK  OF  ALLIE  OAKES. 

The  schooner  AUie  OaJces  was  in  the  month  of  August,  1891,  reported 
^iS  having  sunk  in  about  15  feet  depth  of  water  in  location  approxi- 
mately 2,000  feet  north  of  the  eastern  end  of  Hyannis  Breakwater 
through  having  sprung  a  leak. 

The  vessel  was  at  that  time  loaded  with  lime,  and  her  measurements 
were  approximately  as  follows:  Length,  197  feet;  breadth,  23.3  feet; 
depth,  7  feet;  gross  tonnage,  127.1  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14^  1880,  the  wreck  was  duly  advertised  and  contract  entered 
into  for  its  removal  (see  attached  abstract  of  prox)osal)  by  Mr.  Charles 
W.  Johnston,  of  Lewes,  Del.,  as  contractor;  and  under  Mr.  G.  F. 
Bostock,  as  inspector,  work  was  commenced  November  9, 1891^  and 
completed  November  17, 1891.  ^ 

No  property  was  recovered  from  the  wreck. 

Ahstraci  of  proposals  far  removing  icreokof  schooner  AUie  Oakes,  received  at  Engineer 
Qffioe,  U,  S.  Army,  ifewporty  M.  /.,  in  response  to  advertisement  dated  September  26, 1891, 
and  opened  at  12  o^cloct  noon  on  Monday,  October  26, 1891, 


Ko. 


"Same  and  oddrefis  of  bidder. 


Aiooani 
oftiid. 


Charles  W.  Jobnaton.  Lewea,  Del 

Enoch  Townsend,  Somers  Point,  N.  J  ... 

Wm.  E.  Chapman,  New  York,  N.  Y 

Geo.  W.  Townnend,  Boston,  Masa 

Hiram  W.  Phillipa,  Quinoy  Point,  Haaa  . 


1,800 
2.0M 
8,000 


Contract  awarded  to  Charlea  W,  JohiiBtoii. 

WBEOK  OP  ANDREW  J.  YORK. 


The  schooner  Andrew  J,  York  was  in  the  month  of  September,  1801, 
reported  as  having  sunk  in  about  6^  fathoms  depth  of  water  in  location 
approximately  TJ  miles  KW.  J  N.  from  Ifantacket  Light  through  hav- 
ing collided  with  steamer  Indian. 
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The  vessel  was  at  that  time  loaded  with  paving  stone,  and  her  meas- 
urements were  approximately  as  follows:  Length,  114.3  feet;  breadth, 
30  feet;  depth,  9.4  feet;  gross  tonnage,  228.63  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  the  wreck  was  duly  advertisjBd  and  contract  entered  into  for 
its  removal  (see  attached  abstract  of  proposal)  by  Mr.  Enoch  Townsend, 
f>f  Somers  Point,  K  J.,  as  contractor;  and  under  Mr.  A.  R.  Elliot  and 
Mr.  E.  G.  Bradbury,  as  inspectors,  work  was  commenced  December  12, 
1891,  and  completed  January  29, 1892. 

No  property  was  recovered  from  the  wreck. 

AbBiraei  of  proposals  for  removing  wreck  of  sohooner  Andrew  J.  York,  reoeivei  at  En* 
gineer  Ofioe,  U,  S.  Army,  Newport,  B,  /.,  in  response  to  advertisement  dated  October 
£,  1891,  and  opened  at  12  o^ clock  noon  on  Monday,  November  g,  1891, 


Ko. 


Name  and  addroM  of  bidder. 


Amonnt 
of  bid. 


Enoch  Townaend,  Somers  Point.  N.J 

Cbarlea  W.  Johnston,  Lewea,  Del , 

Boston  Towboat  Company,  89  State  street,  Boston,  Mass., 
William  E.  Chapman, 70  Soath  street,  Kew  York,N.  Y... 


$3,765 
6,490 
10,450 
14,090 


Contract  awarded  to  Enoch  Townsend,  Somers  Point,  N.  J. 
WBEOK  OF  MAJRT  E.  OLIVER. 

The  schooner  Mary  JE.  Oliver  was  in  the  month  of  October,  1891,  re- 
ported as  having  sunk  in  about  22  feet  depth  of  water  in  location  ap- 
"  proximately  one-eighth  of  a  mile  west  of  !N"orris^  wharf,  in  Vineyard 
Haven  Harbor,  Mass.,  through  having  sprung  a  leak  in  a  gale. 

The  vessel  was  at  that  time  loaded  with  feldspar,  and  her  measure- 
ments were  approximately  as  follows:  Length,  87.3  feet;  breadth,  26.2 
feet;  depth,  7.7  feet;  gross  tonnage,  147.84  tons. 

IJnder  the  provisions  of  section  4  of  the  fiver  and  harbor  act  of 
14  June,  1880,  the  wreck  was  duly  advertised  and  contract  entered  in- 
to for  its  removal  (see  attached  abstract  of  proposal)  by  Mr.  George 
W.  Oliver,  of  Portland,  Me.,  as  contractor;  and  under  Mr.  Theodore 
Topham,  as  inspector,  work  was  commenced  February  6,  1892,  and 
completed  AprU  20, 1892. 

The  following  property,  recovered  from  the  wreck,  was  sold  at  auc- 
tion at  Vineyard  Haven,  Mass.,  on  May  18,  1892,  and  the  proceeds, 
$304.75,  were  turned  into  the  Treasury  in  accordance  with  the  provi- 
sions of  the  special  act  and  section  above  quoted:  181  tons  feldspar, 
100  pounds  old  iron,  100  pounds  old  rope,  2  scoop  shovels,  3  square 
pointed  shovels,  4  double  blocks,  4  single  blocks,  and  1  iron  maul. 

Abstract  of  proposals  for  removing  wreck  of  schooner  Mary  E,  Oliver,  received  at  En- 
gineer O^ce,  U.  8,  Army,  Newport,  B,  I,,  in  response  to  advertisement  dated  November 
6, 1891,  and  opened  at  12  o^olock  noon  on  Tuesday,  December  8, 1891. 


No. 


Niune  and  address  of  bidder. 


Amonnt 
of  bid. 


George  W.OUrer,  Portland,  Me ^ 

EnoOb  Townsend,  Somers  Point,  N.  J 

Boston  Towboat  Company^  Boston,  Mass 

Wm.  Bnoklej,  Vineyard  Haven,  Mass 

G«M>.  W.  Townsend,  Boston,  Mass 

Alfred  Sorensen,  SomerviUe,  Mass 

Davis  Coast  Wrecking  Corporation,  New  Bedford,  Mass  . 

Wm.  E.  Chapman,  New  York,  N.  Y 

Chas.  W.  Jonnston,  Lewes,  Del 


$2,236 
2,735 
2,745 
2,900 
2,000 
2.977 
3,470 
4,000 
4»900 


Contract  awarded  to  George  W.  Oliver. 
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WRECK  OF  PYTHON. 

The  schooner  Python' ws.^  in  the  month  of  September,  1891,  reported 
as  having  sunk  in  about  6  fathoms  depth  of  water  in  location  approxi- 
mately 1,200  feet  NE.  J  E.  from  ttie  bell  buoy  on  Pollock  Eip  through 
having  collided  with  an  unknown  vessel.  ' 

The  vessel  was  at  that  time  loaded  witti  marble  dust,  and  her  meas-* 
urementg  were  approximately  as  follows:  Length,  81.6  feet;  breadth, 
24.4  feet;  depth,  7.7  feet;  gross  tonnage,  93.86  tons. 

XJnder  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  188C,  the  wreck  was  duly  advertised  and  contract  entered  into 
for  its  removal  (see  attached  abstra<5t  of  proposal)  by  the  Davis  Coast 
Wrecking  Corporation  of  New  Bedford,  Mass.,  as  contractors;  and  under 
Mr.  W.  Babcock  Poland,  as  inspector,  work  was  commenced  February 
1, 1892,  and  completed  AprU  7, 1892.  "No  property  was  recovered  from 
the  wreck. 

AhstrorCt  of  prapoaaU  for  remomng  wreck  of  schooner  Python^  received  at  Engineer  Oj^ce 
U.  S.  Army,  Newport^  R,  /.,  in  response  to  advertisement  dated  November  6,  1891^  and 
opened  at  12  o^ clock  noon  on  Tuesday,  December  8, 1891, 


No. 


Nome  and  address  of  bidder. 


Amomit 
of  bid, 


BariB  Coast  Wreckiog  Corporation, 27ew  Bedford, Mass. 

Woo. E. Chapman, New  Tork.N.Y 

Clias.  W.  Johnston,  Lewes,  Del 

Knooh  Townsend, Somers  Point,N.  J 


4,000 
5,900 
6,785 


Contract  awarded  to  Davis  Coast  Wrecking  Corporation. 
WRECK  OF  EDITH  T.  GANDT. 

The  schooner  Edith  T,  Gaudy  was,  in  the  month  of  October,  1891, 
reported  as  having  sunk  in  about  42  feet  depth  of  water,  in  location 
approximately  2 J  miles  southwest  of  Shovelful  Light  Vessel,  Massa- 
chusetts, through  having  sprung  a  leak  in  a  gale. 

The  vessel  was  at  that  time  loaded  with  paving  blocks,  and  her 
measurements  were  approxiinately  as  follows:  Length,  123.5  feet; 
breadth,  27.4  feet;  depth,  9  feet;  gross  tonnage,  251.02  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  the  wreck  was  duly  advertised  and  contract  entered  into  for 
its  removal  (see  attached  abstract  of  proposal)  by  Mr.  Charles  W.  John- 
ston, of  Lewes,  Del.,  as  contractor;  and  under  Mr.  A.  R.  Elliot,  as 
inspector,  work  was  commenced  May  4, 1892,  and  completed  June  9, 
1892.    No  property  was  recovered  from  the  wreck. 

Abstract  of  proposals  for  removing  tcreck  of  schooner  Edith  T,  Gandy,  received  at  Engimesr 
Office,  U,  S,  Army,  Newport,  R.  I.,  in  response  to  advertisement  dated  January  6,  lSS9y 
amd  opmied  at  1£:S0  o'clock  noonp,  m.,  on  Monday,  February  8, 189B» 


No. 


Kaxne  and  addreas  of  bidder. 


of  bid. 


Charlee  W.  Johnston,  Lewe«,  Del 

Enoch  Townnend,  Somen*  Point,  N.  J 

William  E.  Chapman,  70  South  Rtreet,  New  York,  N.  Y  . 


$3,400 
4,345 
8.1S4 


Contract  awarded  to  Charles  W.  Jobnaton. 
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WRECK  OF  FLORENCE  NOWBLL. 

The  schooner  FUyrence  N&wellw^^^  in  the  month  of  October,  1893,  re- 
I>orted  as  having  snnk  in  about  23  feet  depth  of  water  in  location 
approximately  1  mile  SSW.  from  Pollock  Rip  Light  Ship  through  colli- 
sion with  the  light  ship. 

^  The  vessel  was  at  that  time  loaded  with  paving  stone  and  her  meas- 
urements were  approximately  as  follows:  length,  105.8  feet;  breadth, 
28.7  feet;  depth,  8  leet;  gross  tonnage,  222.88  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  1, 1880,  the  wreck  was  duly  advertised  and  contract  entered  into 
for  its  removal  (see  attached  abstract  of  proposal)  by  Mr.  Charles  W. 
Johnston,  of  Lewes,  Del.,  as  contractor;  and  under  Mr.  A.  B.  Elliot,  in- 
spector, work  was  commenced  April  7, 1892  and  completed  April  20, 
1892.    No  property  was  recovered  from  the  wreck. 

Abstract  of  propo9(U$  far  removing  wreck  of  8chooaer  Florence  Nowell,  received  at  En- 
gineer  OfficCy  U.  S.  Armyy  Newport,  R,  Lfin  response  to  adrertisement  dated  January  6, 
1892,  and  opened  at  12  o'clock  noon,  on  Monday,  February  8,  1892. 


No. 


Name  and  address  of  bidder. 


Chariee  W.  Johnston,  LevresBol 

Enooh  Township, Somers  Point,  N.J 

WiUiam  B.  Chapman,  70  South  stx«et,  New  York,  N.  Y 
Davis  Coast- Wrecking  Corporation,  New  Bedford 


Amount 
of  bid. 


^,200 
4,305 
7,JM 
0,995 


Contract  awarded  to  Charles  W.  Johnston. 

WRECK  OF  J.  B.  WOODBURY. 

The  schooner  J.  B.  Woodbury,  an  old  abandoned  Avxeck,  was,  in  April, 
1892,  reported  as  lying  in  4  feet  depth  of  water  in  location  approxi- 
mately 2  miles  south  of  the  Life-Saving  Station  at  Monomoy,  southern 
end  of  Cape  Cod,  and  as  being  a  scarce  of  danger  to  the  life-saving  serv- 
ice boats  and  other  craft.  The  vessel  was  wrecked  in  about  1878.  Her 
measurement  was  approximately  as  follows:  Length,  65  feet;  breadth, 
16  feet;  depth,  7  feet;  gross  tonnage,  80  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  the  wreck  was  duly  advertised,  bids  to  be  opened  July 
5, 1892. 

WRECK  OP  BERTHA  J.  FELLOWS. 

The  schooner  Bertha  J:  FellowH,  an  old  abandoned  wreck,  was,  in 
April,  1892,  rejwrted  as  lying  in  3  feet  of  water  in  location  approxi- 
mately three-quarters  of  a  mile  north  of  the  Life-Saving  Station  at 
Monomoy,  southern  end  of  Cai)e  Cod,  and  as  being  a  source  of  danger 
to  the  life-saving  boats  and  other  craft.  The  vessel  was  wrecked  in 
about  1885.  Her  measurements  were  approximately  as  follows :  Length, 
70 feet;  breadth,  24  feet;  depth,  7  feet;  gross  tonnage,  90  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  the  wreck  was  duly  advertised,  bids  to  be  opened  July 
5, 1892. 

ENa92- — 41 
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C  20. 

[Printed  in  Honse  Ex.  Soc.,  TSo,  60,  Fifty-second  Congrt'ss,  first  session.] 

PRELIMINARY  EXAMINATION  OF  MENEMSHA  BIGHT,  MASSACHUSETTS, 
AN  OUTLET  INTO  VINEYARD  SOUND  ON  THE  NORTH  SHORE  OF  THE 
ISLAND  OF  MARTHAS  VINEYARD. 

Engineer  Office,  U.  S.  Army, 
Newport,  R.  L,  December  19, 1890. 

General:  In  compliance  with  instructions  contained  Jhi  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Menemsha  Bight,  so  called, 
an  outlet  into  Vineyard  Sound  on  the  north  shore  of  the  island  of 
>iarthas  Vineyard,  Mass.,  provided  for  in  the  river  and  harbor  act  of 
September  19, 1890,  and  made  by  me  on  24th  October  last. 

Menemsha  Bight  is  an  indentation  in  the  form  of  a  regular  sweep  or 
cui've  in  the  northern  shore  of  the  island  of  "Marthas  Vineyard,  and  is, 
at  its  middle  point,  about  3  miles  east  of  Gay  Head  and  about  12  miles 
west  of  Vineyard  Haven. 

It  is  exposed  to  winds  from  the  west  by  north  round  by  the  north  to 
northeast.  About  one-half  mile  eastward  of  the  most  southerly  portion 
of  the  curve  of  the  bight  a  tidal  stream,  which  is  the  outlet  of  Menem- 
sha Pond,  empties  into  the  bight,  forming  a  bar  across  its  entrance. 
This  pond  is  about  one-half  mile  from  the  shore  of  the  bight,  and  has 
an  area,  as  shown  on  the  Coast  Survey  chart,  of  about  1  square  mile. 

The  soundings  of  the  pond  are  not  given  on  the  chart,  but  about  two- 
thirds  of  it  is  said  to  be  deep  enough  for  large  vessels. 

The  tidal  outlet  is  about  one-half  mile  long,  and  tortuous,  with  a 
shifting  sandy  bottom.  Its  mouth  also  shifts  along  the  shore  with  an 
extreme  lateral  movement  of  about  1  mile.  The  pond  is  used  as  a  har- 
bor by  small  fishing  vessels,  and  the  fishermen  reopen  the  mouth  of  the 
creek  when  it  becomes  so  much  obstructed  as  to  nuike  it  difficult  to  get 
their  vessels  in  and  out. 

Those  who  ask  for  this  improvement  wish  to  have  the  outlet  from  the 
l)ond  deepened  sufficiently  for  safe  navigation  by  fishing  vessels,  and 
to  have  the  channel  thus  formed  protected  from  sand  drifting  along  the 
shore  by  the  construction  of  jetties  or  otherwise,  so  that  the  entrance 
may  constitute  a  safe  harbor  of  refuge  for  light-draft  vessels.  It  is 
also  desired  to  deepen  the  channel  leading  to  the  wharf. 

In  my  opinion  Menemsha  Bight  is  worthy  of  improvement  by  the  Gen- 
eral Government,  but  this  improvement  can  not  be  reconimen<led  at 
present,  as  a  survey  may  disclose  that  it  will  involve  an  outlay  incom- 
mensurate with  the  advantage  to  be  gained.  A  survey  of  the  locality 
is  recommended  at  an  estimated  cost  of  $500.    . 

Menemsha  Bight  is  in  the  collection  district  of  Edgartown,  which  is 
a  port  of  entry.  The  amount  of  revenue  colkM'.ted  at  Edgartown  in  the 
last  fiscal  year  was  $310.91.  The  nearest  light-house  is  Gay  Head 
Light.  The  nearest  fortification  is  fort  at  Chirk  l*oint,  New  Bedibrd^ 
Mass. 

Very  respectftdly,  your  obedient  servant, 

W.  R.  Livermorb, 

Major  of  Ungineers. 

Brig.  Gen.  Thomas  I^,  Casey, 

Chief  of  Engineern,  U.  S.  A, 

(Through  ( -ol.  Henry  L.  Abbot,  Corx)s  of  Engineers,  Division  Bagi 
iieer,  Northeast  Division.) 
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[First  indoraement.] 

^N^ORTHEAST  DIVISION,  ENGINEER  OFFICE, 

New  York,  January  8,  1891. 
Eespectfiilly  forwarded  to  the  Chief  of  Engineers,  XJ.  S.  Array. 
From  the  facts  and  reasons  stated  in  this  report  I  consi<ler  Menem- 
sha  Bight  as  "  worthy  of  improvement^'  in  the  sense  in  which  the  words 
are  used  in  section  18,  river  and  harbor  aet  of  September  19,  1890.  The 
element  of  cost  should  ultimately  deteripine  the  action  of  Congress  in 
the  matter,  Imt  this  cost  can  not  be  known  without  a  survey. 

Henry  L.  Abbot, 
CoL  of  UHgineers^  Bvt.  Brig.  Oen^j  U,  8.  A., 
Engineer^  Northeast  Division, 


SURVEY  OF  MENEMSHA  BIGHT,  MASSACHrSETTS,  AN  OUTLET  INTO 
VINEYARD  SOUND  ON  THE  NORTH  SHORE  OF  THE  ISLAND  OF  MAR- 
THAS VINEYARD. 

Engineer  Office,  U.  S.  Army, 

Newport^  B.  J.,  November  14y  1891. 

General:  In  compliance  with  Department  letter  of  January  10, 
1891,  I  have  the  honor  to  submit  the  following  report  of  survey  of 
Menemsha  Bight,  Marthas  Vineyard,  Massachusetts,  accompanied  by  a 
sketch*  of  the  locality. 

My  report  of  the  preliminary  examination  of  this  bight  was  submitted 
December  19, 1890.  The  outlet  referred  to  in  that  report  is  very  nar- 
row and  tortuous,  having  a  shifting  sandy  bottom,  with  a  depth  of  less 
than  1  foot  on  the  bar  at  its  mouth,  from  which  point  to  Menemsha 
Pond  the  depth  varies  from  less  than  1  foot  to  about  6  feet  at  mean 
low  tide.  The  pond  has  an  area  of  about  1  scjuare  mile,  nearly  one- 
half  of  which  varies  in  depth  from  15  to  20  feet,  the  remainder  having 
an  average  depth  of  about  4  feet  at  mean  low  tide.  All  of  the  above 
depths  refer  to  the  mean  low  water  plane  of  the  sound. 

The  bar  at  the  mcmth  of  the  outlet,  acting  as  a  natural  dam,  raises 
the  mean  low  wat^r  plane  of  the  pond  1.7  feet  and  of  the  outlet  near 
the  mouth  0.8  feet. 

The  area  between  Menemsha  Bight  and  Pond  is  composed  chiefly  of 
sand;  immediately  to  the  east  and  west,  however,  are  hills  abounding 
with  valuable  pottery  clays. 

A  further  description  of  this  part  of  the  island,  together  with  other 
valuable  information  relative  to  the  construction  of  a  harbor  of  refuge 
here,  is  embodied  in  the  following  letter  from  Prof.  N,  S.  Shaler,  of 
Harvard  University : 

Harvard  UNivERSiTi%  Lawrknce  Scientific  School, 

CamMdge,  Mass.j  yorembcr  4,  1891, 
My  Dear  8ir  :  With  reference  to  the  need  of  harboras^e  at  Meiienialia  Bight,  on 
the  island  of  Marthas  Vineyard,  I  beg  leave  to  make  the  following  statement: 

The  western  portion  of  Marthas  Vineyard,  particularly  the  region  within  2  miles 
of  Menemsha  Pond,  abounds  in  valuable  pottery  clay.  These  clays  have  for  a  qnartei 
of  a  century  or  more  been  exported  to  the  mainland,  where  they  find  a  ready  sale. 
The  difficulty  with  this  commerce  has  been  found  in  the  fact  that  nlong  the  shore 
near  where  the  clays  lie  there  is  no  harborage  for  vessels.    At  Gay  llea^  the  sliip- 

*^  Xot  reprinted;  printed  in  House  Ex.  Doc.  No.  60,  Fifty-second  Congress,  lirst 
■ession. 
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ment  is  accomplished  by  getting  out  the  clay  iu  nide  cubes,  the  material  then  being 
conveyed  in  rowboats  to  the  vessel;  which  has  to  remain  at  anchor  half  a  mile  or 
more  from  the  shore. 

It'  a  harbor  could  be  made  at  Monemsha  Creek,  so  that  vessels^drawing  from  6  to 
10  feet  of  water  could  tind  the  necessary  shelter,  the  traffic  in  those  earths  would 
become  very  large.  Under  the  present  conditions  it  can  never  assume  considerable 
proportions. 

Experience  has  shown  that  the  clays  from  the  regions  about  Menemsha  Bight  are 
suitable  not  only  for  pottery  purposes,  but  servo  well  in  the  manufacture  of  oil- 
cloths and  fireproof  paints.  This  region  contains  the  only  deposits  which  are  suit- 
able for  these  purjwscs  in  any  part  of  the  country  north  and  east  of  New  Jersey; 
tlierefore  their  development  has  an  important  relation  to  the  industries  of  New  Eng- 
land. The  greater  part  of  the  clay  now  exi>orted  finds  a  market  in  Boston  and  the 
towns  neighboring  to  that  city. 

The  shi))piug  industry  in  the  region  about  Gay  Head  is  already  large.  The  grounds 
are  known  to  lie  richer  in  food  fivshe-s  than  at  any  other  point  on  the  coast  north  of 
(*ape  HaltcraH.  The  great  difficulty  which  men  find  in  this  employment  is  that 
there-  ifi  no  place  of  refuge  during  stormy  weather.  There  is  indeed  no  adequate 
slicltcr  for  the  craft  which  are  employed  in  this  industry  nearer  than  Woods  HoU. 
If  a  place  of  refuge  could  be  provided  at  this  point  it  would  be  greatly  to  the  ad- 
vantage of  the  fishermen. 

The  region  about  the  mouth  of  Vineyard  Sound  is  subject  to  sudden  storms  of 
considerable  violence.  When  these  occur  small  vessels  are  often  put  iu  jeopardy 
for  lack  of  shelter.  In  strong  gales  blowing  from  points  between  northeast  and 
southwest,  around  by  the  west,  it  is  often  ditficult  for  vej^sels  of  say  100  tons  burden 
or  less  to  make  their  way  tip  the  channel.  Any  refuge  which  might  be  made  at 
Menemsha  Bight  would  be  of  very  great  value  to  those  who  are  navigating  such 
craft. 

It  is  a  well-known  fact  that  Vineyard  Haven  is  often  in  times  of  storm  greatly 
overcrowded  by  shipping.  Many  of  the  iiccidenta  which  happen  there  are  due  to 
the  lack  of  sufficient  shelter.  This  port  is  particularly  dangerous  to  small  vessels. 
Any  place  of  refuge  at  Menemsha  would  servo  in  an  important  w'ay  to  supplement 
th«^  inadequate  anchorage  gnmnd  at  the  Haven. 

If  there  be  any  other  points  which  I  may  not  have  touched,  I  beg  you  to  call  my 
attention. 

It  may  not  be  out  of  place  to  say  that  I  have  known  the  region  about  Menemsha 
Bight  for  a  third  of  a  century,  and  that  for  many  years  I  hav«  resorted  to  this  part 
of  the  shore  as  a  summering  place.  I  may  say,  furthermore,  that  in  case  the  Govern- 
ment desires  to  make  any  imx)rovement8  ^t  this  point  there  will  be  no  land  damages 
whatsoever. 

Yours,  very  truly, 

N.   S.   SUALER. 

Major  LiVERMORB, 

U.  S,  Engineers, 

Tliose  who  ask  for  this  improvement  desire  "a  safe  harbor  of  refuge 
for  liglit-draft  vov^^sels,  a  large  number  of  which  remain  in  this  vicinity 
during  the  lishing  season.  In  threatening  weather  these  vessels  ftud 
it  necessary  to  proceed  to  Tari)aiilin  Gove,  Woods  PIoll,  or  Vineyard 
Haven  for  safety,  thereby  frequently  losing  a  good  catch.  If,  however, 
a  safe  harbor  were  established  here  as  many  as  40  or  50  of  these  vessels 
would  be  enabled  to  reac^h  the  grounds  in  the  early  morning,  when  the 
fish  are  most  abundant.  As  many  as  42  catboats  and  24  two-masted 
schooners  were  at  work  in  the  bight  when  this  survey  was  made,  and 
n^sidents  say  that  when  the  water  on  the  bar  was  of  sufficient  depth 
as  many  as  40  of  them  sought  refuge  in  the  outlet. 

It  is  estimated  that  this  improvement  can  be  made  at  a  cost  of  $20,(MK) 
or  $25,000  ])y  the  constniction  of  jetties  extending  out  from  the  banks 
on  either  side  of  the  mouth  of  the  outlet  to  10  feet  of  water  in  the  bight, 
thus  coniining  the  current  and  i)ro(lucing  a  scour,  and  by  stone  and 
brush  walls  so  phued  as  to  luevent  the  erosion  of  the  banks  of  the 
outlet.  The  approximate  position  of  tin*  jetties  and  walls  is  indicated 
on  the  accompanying  sketch  by  heavy  lines. 
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In  my  report  of  the  preliiuinary  examination  of  this  locality  it  was 
stated  as  follows: 

In  uuy  opiniou  MoneinHha  Klfjht  m  worthy  of  iiiy>roveiiieut  by  the  Geuerul  Govem- 
lucnt,  but  this  improvement  can  not  be  recommended  at  present,  as  a  survey  may 
disclose  that  it  will  involve  an  outlay  incommensurate  with  the  advantages  to  be 
gained. 

The  survey  just  made  shows  that  it  is  extremely  doubtful  whether  it 
be  i)o«sible  to  maintain  a  depth  of  5  feet  in  this  sandy  formation  by  the 
means  proposed,  and  in  view  of  this  uncertainty  it  is  doubtful  whether 
the  present  demands  of  commerce  would  justify  so  great  an  outlay. 
Very  respectfully,  your  obedient  servant, 

W.  E.  LlYEBMORB, 

Major  of  Engimers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineevH^  U.  S.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indoraement.] 

Northeast  Division,  Engineer  Office, 

New  York,  Xovemher  21, 1891. 
Respectftilly  forwarded  to  the  Chief  of  Engineers,  U.  S.  Aimy. 
This  improvement  belongs  to  the  class  of  channel  works  in  which 
success  is  always  doubtful  unless  large  and  regularly  continuous  appro- 
priations are  available.    I  do  not  consider  that  the  importance  of  the 
work  will  justify  such  expenditures.    - 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig,  Gen.,  U,  8.  A, 

Engineer  Northeast  Division. 


Cau 

[Printed  in  House  Ex.  Doc.  No.  59,  Fifty-second  Con/?n»88.  first  session.] 

preliminary  examination  of  CANAPITSIT  channel,  MASSACHU- 
SETTS, BET\V1':EN  the  LSLANPS  of  CUTTYHUNK  AND  nashawena 
(NESHAWANA). 

Engineer  Office,  F.  S.  Army, 

Newport,  E.  L,  December  19, 1890. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Canapitsit  Channel  between 
the  islands  of  Guttyhunk  and  Neshawana,  provided  for  in  the  river  and 
harbor  act  of  September  19, 1890,  and  made  by  me  from  time  to  time. 

This  channel,  connecting  the  waters  of  Vineyard  Sound  with  those  of 
Buzzards  Bay,  is  bounded  on  the  east  by  the  island  of  Neshawana  and 
on  the  west  by  the  island  of  Cuttyhunk. 

The  improvement  desired  is  the  deepening  of  the  channel  and  the 
clearing  of  the  same  from  obstructions,  so  that  fishing  and  other  light- 
draft  vessels,  when  in  the  sound,  may,  in  case  of  southerly  storms,  run 
through  to  Cuttyhunk  Harbor,  at  the  north  end  of  the  channel.    This 
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harbor  is  prot^^ctecl  from  all  diroctioiiK  except  tlie  northeast,  and  in  the 
event  of  a  storm  from  this  point  vessels  eould  make  nse  of  the  channel 
to  find  safety  on  the  south  side  of  tlie  islands. 

It  seems  probable  that  the  removal  of  a  few  bowlders,  and  a  small 
amoaut  of  dredging,  is  all  that  will  be  necessary  for  the  completion  of 
this  improvement. 

Within  the  past  year  three  vessels  have  been  wrecked  in  this  locality, 
one  of  which,  the  schooner  Quilp^  was  removed  by  the  General  Govern- 
ment. Several  lives  have  also  been  lost.  These  vessels  and  lives  would 
probably  have  been  preserved  had  this  channel  been  navigable. 

In  my  opinion  Oanapitsit  Channel  is  worthy  of  improvement  by  the 
General  Government,  and  a  survey  of  the  locality  is  recommended  at  an 
estimated  cost  of  ♦200, 

Canapit«it  Channel  is  in  the  collection  district  of  Edgartown,  which 
is  a  port  of  entry.  The  amount  of  revenue  collected  at  Edgartown  in 
the  last  fiscal  year  was  $310.94.  The  m^arest  light-house  is  Cuttyhunk 
Light.  The  nearest  fortification  is  fort  at  Clark  Point,  New  Bedford, 
Mass. 

Very  respectiiilly,  your  obedient  servant, 

W.  R.  LiVERMORB, 

Major  of  JEngineergm 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indonemont.] 

Northeast  Division,  Engineer  Office, 

N^ew  Yorhy  January  8, 1891» 
Respectfully  forwarded  to  the  Chief  of  Engineers,  TJ.  S.  Army.     I 
concur  with  Maj.  Livermore  in  considering  that  Canapitsit  Channel, 
between  Cuttyliunk  and  Neshawana,  is  worthy  of  improvement. 

Henry  L.  Abbott, 
Colonel  of  EngineerSj  BvU  Brig,  Oen.j  U.  S.  A., 

Engineer  Northeast  Division, 


SITR\^Y  OF  CANAPITSIT    CHANNEL,    MASSACHUSETTS,    BETWEEN  THE 

islands  of  cuttyhunk  and  nashawena  (neshawana). 

Engineer  Office,  U.  S.  Army, 

Neivporty  R,  J.,  November  14, 1891. 

General  :  In  compliance  with  Department  letter  of  January  10^  1891? 
I  have  the  honor  to  submit  the  following  report  of  survey  of  CanapitiSit 
Channel,  Massachusetts,  accompanied  liy  a  sketch  of  the  locality.* 

My  report  of  the  preliminary  examination  of  this  channel  wiis  sub- 
mitted December  19, 1890. 

This  waterway  lies  between  the  islands  of  Nashawena  and  Cuttyhunk, 
and  connects  the  waters  of  Vineyard  Sound  with  those  of  Cuttyhunk 
Harbor.  A  channel  having  a  least  depth  of  about  4 J  feet  at  mean  low 
tide  and  varying  in  width  from  100  to  300  feet,  with  shores  and  bottom 
composed  of  large  and  small  bowlders,  interspersed  with  cobblestones 

*  Not  reprinted ;  printed  in  House  Ex.  Doc.  No.  59,  Fifty -second  Congress,  first 
session.  ^-^  , 
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and  gravel,  is  made  use  of  by  owners  of  liglit-draft  boats,  who  are 
thoroughly  acquainted  with  the  location  of  the  large  number  of  bowl- 
ders lying  in  its  shoalest  part. 

These  obstructions  cause  the  heavy  sweU,  which  at  times  comes  in 
from  the  ocean,  to  break  across  the  south  entrance,  thus  preventing  the 
passage  of  boats  which  otherwise  would  seek  refuge  in  Guttyhunk  Har- 
bor. For  the  same  reason  the  Cuttyhunk  life- saving  crew  can  not  make 
use  of  this  channel  at  times  when  it  is  impossible  to  launch  the  lifeboat 
in  the  surf  on  the  south  side  of  the  island  of  Cuttyhunk. 

The  fishermen  of  this  island  would  be  greatly  benefited  by  the  im- 
provement of  the  channel,  as  it  would  enable  them  to  reach  the  fishing 
grounds  in  the  sound  in  the  early  part  of  the  day  when  the  largest 
catches  are  made. 

The  shaded  lines  on  the  accompanying  sketch  indicate  that  part  of 
the  channel  from  which  it  is  proposed  to  remove  all  bowlders  and  to 
dredge  to  6  feet  at  mean  low  tide.  It  will  also  be  necessary  to  place  a 
beacon  on  the  rocks  lying  in  12  feet  of  water  to  the  south  of  the  chan- 
nel.   This  work  can  be  done  at  an  estimated  cost  as  follows,  viz : 

Dredging  3,000  yards  bowlderS;  cobblestones,  and  gravel $2, 700 

Removing  100  tons  of  bowlders 1, 300 

Contingencies,  20  per  cent 800 

Total 4,800 

Very  respectfully,  your  obedient  servant, 

W.  R.    LlVEllMOBE, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
geer,  Northeast  Division.) 

[First  indonemoiit.] 

Northeast  Division,  Engineeb  Office, 

New  Yorlc,  November  21y  1891. 
Eeapectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army.    I 
recommend  the  improvement  of  this  channel  in  the  manner  proposed 
by  Mjg.  Livermore. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Oen.y  U.  S.  A., 

Engineer  Northeast  Division. 
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APPENDIX  D. 


IMPROVEMENT  OP  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK,  AND  ON  SOUTHERN  SHORE  OF  LONG 
ISLAND,  NEW  YORK. 


repout  of  colonel  d,  c.  Houston,  corps  of  enotneers,  officer 
in  charge,  for  the  fiscal  year  ending  june  so,  1892,  with 
other  documents  relating  to  the  works. 


IMPROVEMENTS. 


1.  MyBti<^  River,  Connecticut. 

2.  Thames  River,  Connecticut. 

3.  Connecticut  River,  Massachusetts  and 

Connecticut. 

4.  Harbor  of  refuge.  Duck  Island  Har- 

bor, Connecticut. 

5.  Clinton  Harbor,  Connecticut. 

6.  New  Haven  Harbor,  Connecticut. 

7.  Breakwaters  at  New  Haven,  Connecti- 

cut. 

8.  Milford  Harbor,  Connecticut. 

9.  Honsatonic  River,  Connecticut. 

10.  Bridgeport  Harbor,  Connecticut. 

11.  Black  Kock  Harbor,  Connecticut. 

12.  Norwalk  Harbor,  Connecticut. 


13.  Wilsons  Point  Harbor,  Connecticut. 

14.  Five  Mile  River  Harbor,  Connecticut. 

15.  Stamford  Harbor,  Connecticut. 

16.  Port  Chester  Harbor,  New  York. 

17.  Larchmont  Harbor,  liew  York. 

18.  Echo    Harbor,   New    Rochelle,  New 

York. 

19.  East  Chester  Creek,  New  York. 

20.  Greenport  Harbor,  New  York. 

21.  Port  Jefferson  Harbor,  New  York. 

22.  Huntington  Harbor,  New  York. 

23.  Glen  Cove  Harbor,  New  York, 

24.  Flushing  Bay,  New  York. 

25.  Patchogue  River,  New  York. 

26.  Browns  Creek,  New  York. 


HARBOR  LINES. 
27.  Establishment  of  harbor  lines  at  Five-Mile  River  Harbor,  Connecticut. 


Engineer  Office,  U.  S.  Army, 

New  Yoric,  N.  T.,  July  .9, 1S9J2. 
General:  I  have  the  honor  to  ti'aiismit  herewitli  the  animal  reports 
upon  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  iiscal  year  ending  June  30, 1892. 

Very  respectfoQy,  your  obedient  servant, 

D.  C.  Houston, 
Colonely  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  .1. 
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D  I. 

IMPROVEMENT  OF  MYSTIC  RIVER.  CONNECTICUT. 

Mystic  Eiver  is  a  naiTOW  tidal  stream  in  the  eastern  i>art  of  the  State 
of  Connecticut,  about  7  miles  west  from  the  boundary  of  the  State  of 
Ehode  Island.  The  navigable  part  of  the  river  extends  in  a  general 
north-northeasterly  direction  for  nearly  4  miles  from  Fishers  Island 
Sound  past  the  villages  of  Noank,  Mystic  River,  and  Mystic  Bridge, 
above  which  places  it  receives  the  discharge  of  several  small  fresh- 
water streams.  The  viUages  of  Mystic  River  and  Mystic  Bridge  lie 
respectively  on  the  west  and  east  banks  of  the  river,  opposite  each 
other  and  about  3  miles  above  Fishers  Island  Sound;  at  this  jwint  the 
river  is  crossed  by  a  highway  bridge  with  a  draw.  Nearly  a  half  mile 
jftirther  down  is  the  drawbridge  of  the  New  York,  Providence  and  Bos- 
ton Railroad,  and  about  1^  miles  still  further  the  village  of  Noank  lies 
upon  the  west  bank.  The  population  of  Mystic  River  and  Mystic 
Bridge  together  is  about  4,0005  that  of  Noank  about  2,000. 

Directly  opposite  the  mouth  of  the  river  lie  Mystic  or  Ram  Island 
and  Ram  Island  Shoal,  which  cause  the  channel  to  divide  and  branch 
off  sharply  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  sufficient  width,  but  crooked;  it  is  the 
one  used  by  large  vessels ;  the  southwest  channel  opens  out  into  a  broad 
flat  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  about  a  half  mile  below  the  highway 
bridge  had  a  natural  low- water  depth  of  15  feet  or  more;  its  width, 
from  80  to  300  feet,  was  sufficient,  but  there  were  several  bends  in  its 
course  which  made  it  somewhat  difficult  of  navigation.  The  mean  rise 
of  tide  in  Mystic  River  is  about  2J  feet. 

PROJECT  FOR  IMPROVEMENT. 

Under  act  of  Congress  of  August  11,  1888,  a  preliminary  examina- 
tion of  Mystic  River  was  made.  In  the  report  on  this  examination, 
dated  October  26,  1888,  and  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1889,  Part  1,  page  746,  a  project  for  improvement  was 
submitted,  which  consisted  in  dredging  to  make  the  channel  15  feet 
deep  at  mean  low  water  and  100  feet  wide,  and  to  reduce  five  bends  in 
the  channel.  The  estimate  of  cost  based  uj)on  the  U.  S.  Coast  Survey 
chart  of  1882,  was  as  follows: 

160,000  cubic  yards  at  16  c«nt8 $25,600 

SuperviBion  and  contingencies,  say 4,400 

Total - : 30,000 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War,  November  1,  1890,  after  the  first  ai)propriation  for 
improving  the  river  had  been  made,  and  up  to  July  1, 1891  the  channel 
had  been  made  15  feet  deep  and  about  50  feet  wide  for  nearly  the  whole 
distance  between  the  bridges,  under  a  contract  not  then  completed. 

OPERATIONS  DURING  THE  FISCAL,  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  a  contract  with  the  Hartford  Dredging 
Company,  of  Hartford,  Conn.,  was  in  force,  to  dredge  at  the  rate  of 
14.7  cents  per  cubic  yard  oi  dredged  material,  measured  in  Bex>WR. 
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Work,  which  had  been  temporarily  suspended,  was  lesuined  Sei)tem- 
ber  4,  ami  the  coutract  was  coiupleted  TTovcinber  9,  1801. 

During  the  fiscal  year  40,179  cubic  yards  of  sand  and  mud  were 

tb-edged,  widening  the  channel  between  the  bridges  and  just  below  the 

railroad  bridge  to  widths  of  from  76  to  200  feet,  and  reducing  the  lower 

bend,  opposite  the  Beacon,  by  dredging  off  the  point  on  the  northeast 

side. 

The  total  amount  dretlged  under  this  contract,  from  April  22,  1891, 

^  to  November  9, 1891,  was  60,000  cubic  yards.    The  channel  between 

'  the  bridges  was  made  from  75  to  200  feet  wide  and  15  feet  deep;  for 

650  feet  below  the  railroad  bridge  it  was  made  75  feet  wide  and  15  feet 

deep,  with  a  depth  of  12  feet  for  an  additional  width  of  23  feet;  at  the 

lower  bend,  opposite  the  Beacon,  the  15-foot  channel  was  widened  75 

feet  for  a  length  of  750  feet  at  the  sharpest  part  of  the  bend,  and  for  a 

distance  of  about  1,000  feet  above  it  was  widened  25  feet,  making  its 

present  width  175  feet. 

PRESENT  CONDITION  OF  IMPEOVEilENT. 

The  present  condition  of  improvement  is  as  stated  above,  the  work 
under  the  contract  above  mentioned  being  the  only  public  work  of  im- 
provement done  in  this  river. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  widening  and  reducing  the 
remaining  bends  in  the  channel  and  to  maintaining  the  channel  already 
dredged,  in  accordance  with  the  approved  project. 

The  average  annual  cost  of  maintenance  of  channels  in  Mystic  River 
is  estimated  at  $2,000. 

The  only  appropriation  made  for  this  improvement  is  that  of  $10,000 
by  act  of  Congress  approved  September  19, 1890. 

Mystic  River  is  in  the  New  London  collection  district,  of  which  New  London  is  the 
port  of  entry. 

The  nearest  work  of  defense  is  Fort  Griswold,  New  London  Harbor,  ahout  6  miles 
west.  There  is  a  light-house  on  Morgan  Point,  on  the  west  side  of  the  river,  at  its 
mouth. 

Money  statement. 

July  1, 1891,  balance  unexpended T $8,355.67 

June  30, 1892,  amount  expended  during  liscal  year 8, 130. 07 

July  1, 1892,  balance  unexx)ended 225. 60 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 225. 60 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 


Ahstract  of  contract  for  improving  Mystic  Birerf  Connecticut,  in  force  during  the  fiscal 

year  ending  June  $0,  189S. 


Name  and  addreea  of  contractor. 

Subject  of  con- 
tract. 

Date  of  con- 
tract. 

Price  per 
cubic  yard. 

Bemarka. 

The  Hartford  Dredging  Company, 
Hartford,  Conn. 

Dredging 

Mar.  25, 1891 

U.7  cents. 

Contract  completed 
Nov.  9,  1891.     60,O0C 
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COMMERCIAL  STATISTICS  FOR  THE    CALENDAR  YEAR  1891,    MYSTIC    RIVER,  CONXEO- 
TICUT,   INCLUDING  VILLAGES  OF  MYSTIC  AND  NOANK. 

Vessels  arriving  and  depariing, 
[Draft  from  7  to  12  feet.] 


Vessels. 

No. 

Total 
roawl 
trips. 

Steamers 

134 
39 

21 

386 

^Ilf  nf  vesftf^ls        TT      .'.           . -  - 

39 

Bwrgfls  for  eiftA  and  other  Aretght.     . 

505 

Total 

IM 

930 

Freight  by  tcater. 


Kind  of  freight. 

Tons. 

Estimated 
•  value. 

Coal 

6,508 

525 

22,723 

2,242 

$26,000 

L^iQi>4^r  (WO,flOn ^'wt)  --r , 

6,500 

Stone* 

14,000 

MifMy^llnnftonn -    -    --      -    -    

27,000 

. —      - 

Total 1  31,998  I 


73,600 


*  The  stone  is  reported  for  the  fiscal  year  ending  June  80, 1892. 

No  statistics  for  the  previous  year  were  received,  and  no  estimate  of  increase  or 
decrease  was  obtainable  this  year.  The  miscellaneous  item  is  reported  as  beinc:  but 
partiaL    No  new  lines  of  transportation  have  been  established  since  July  1, 1891. 


D  2. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  Yantic  and  Shetacket 
rivers  at  Norwich,  Gonn^,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Long  Island  Sound.  For  11  miles  above  its  mouth  the  natural 
channel  is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first 
4  miles.  For  3  miles  below  Norwich  the  available  depth  in  1829  was 
but  6  feet  at  mean  low  water,  where  now  there  is  11  feet.  Histories  of 
the  improvements  may  be  found  in  the  Annual  Eeports  of  the  Chief  of 
Engineers  for  1873,  page  981,  and  in  that  for  1879,  Part  I,  page  331. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or 
cori)orations  to  deepen  the  channel  of  tliis  river  near  Norwich ;  the  first 
ones  were  by  excavation  only,  but  subsequently  stone  piers  were  con- 
structed perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2, 1829,  Congress  appropriated  $150  "  for  making  a 
survey  of  the  river  Thames,  with  a  view  to  improve  the  navigation  of 
the  same,  and  the  cost  of  such  improvement."  »   . 

The  survey  was  made  in  1829  by  Capt.  Hartraan  Bache,  Corps  of 
Engineers.    At  that  time  there  were  four  old  piers  standiug.    In  his 
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report  upon  the  survey,  dated  February  20, 1830,  and  printed  in  House 
of  Bepresentatives,  War  Department  Document  'So.  125,  Twenty-first 
Congress,  first  session,  Capt.  Bache  submitted  a  project  for  snaking 
a  channel  GO  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9 
or  11  feet  at  low  water),  by  exc^avation,  by  rebuilding  one  of  the  existing 
piers,  by  adding  wings  to  the  other  three,  extending  up  and  down 
stream,  and  cx)nverting  them  into  T  walls,  and  by  building  ten  new 
piers,  extending  downstream  in  curves.  The  piers  were  to  be  built 
of  riprai)  3  feet  wide  on  top,  witli  side  slopes  of  45^^  they  were  to  be 
built  to  heights  of  from  1^  to  3^  feet  above  highest  tide,  ihose  farthest 
up  the  stream  being  the  highest.  The  piers  were  estimated  to  require 
43,430  cubic  yards  of  riprap,  and  the  excav<ition  was  placed  at  27,895 
cubic  yards  for  the  12-foot  channel  or  69,251  cubic  yards  for  the  14-fbot 
channel.    The  cost  of  the  whole  work  wa-s  estimated  at  $72,650. 

The  project  was  adopted,  and  under  appropriations  of  ISSO,  1837,  and 
1838,  $40,000  in  all,  the  piers  were  built  nearly  as  designed,  with  the 
exception  of  two  of  the  new  piers  and  one  wing  wall,  which  were  not 
constructed;  considerable  dredging  was  done,  but  no  complete  records 
of  amounts  appear  to  have  been  kept. 

Work  was  stopped  in  1839  by  exhaustion  of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  remoying  obstructions  in  the  river  Thames,  was  referred  to  the  Chief 
of  Engineers,  and  returned  by  him  to  the  Secretary  of  War  with  a  re- 
I)ort  describing  the  work  done  upon  the  river,  recommending  no  further 
•work  upon  the  piers  until  their  efficiency  could  be  investigated  satis- 
factorily, and  stating: 

In  conclusion;  it  is  considered  that  should  the  sum  of  $8,000  be  appropriated  for 
the  improvement  of  this  river,  to  be  applied  during  the  next  fiscal  year,  all  will  be 
accomplished  that  can  be  justifiably  undertaken  until  a  commission  decides  upon 
other  efficacious  methods  or  systems  of  improvement. 

June  23, 1866,  an  appropriation  of  $10,000  was  made  for  improving  the 
river,  under  which  a  survey  was  made,  and  a  project  for  dredging  to 
obtain  11  feet  at  low  water  (14  feet  at  high  water)  was  adopted. 

Under  this  and  succeeding  appropriations  up  to  1878  this  channel 
"was  dredged,  and,  as  far  as  possible,  maintained  with  a  width  of  100 
feet.  March  3, 1879,  $12,000  was  appropriated  "  for  the  improvement 
of  Thames  River  to  secure  a  14-foot  channel,^  and  in  accordance  there- 
writh  the  project  was  modified  to  provide  for  a  channel  of  that  depth  at 
low  water. 

In  1882,  upon  the  recommendation  of  Maj.  Barlow,  approved  by  the 
Board  of  Engineers,  the  project  was  further  modified  by  providing  for 
the  construction  of  5  dikes  or  training  walls  along  the  onter  sides  of 
the  channel  curves,  with  the  addition  of  low  walls  on  the  .inner  sides, 
should  they  be  found  necessary,  the  width  of  the  waterway  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Thamesville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training  walls  was  to  utilize  the  action  of  the  tide 
to  keep  the  channel  open.  Thoy  were  t«  be  built  up  to  high-water 
level  and  to  have  an  aggregate  length  of  13,800  feet.  In  the  same  year 
the  projected  width  of  the  cliaiinel  was  increased  to  200  feet.  The  im- 
provement was  designed  to  exti'ud  ovei*  the  first  3^  miles  below  Nor- 
wich, and  the  estimated  i?ost  was — 

For  the  five  dikes  or  training  wjtlls $82, 800 

•For  dredging  200  feet  wide  and  14  feet  doep 125,280 

Total 208,080 

Digitized  by  VjOOQ IC 


654         REPORT   OF   THE   CHIEF  OF   EN6IKEERS,  U.  S.  ARMY. 

Under  several  appropriations  up  to  1888  work  was  carried  on  under 
tbis  project  without  modification. 

In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Charles  Bussell, 
M.  C,  to  the  Secretary  of  War,  asking  the  **  approximate  cost  of  com- 
pleting the  16-feet-deep  channel  to  Allyn  Point  and  the  14-feet-deep 
channel  to  Norwich,  entimates  for  the  same  were  sabmitted  as  follows: 

For  securing,  hj  dredging^  a  16-fo<»t  channel  np  to  Allyn  Point $34,  OOD 

For  securing,  by  dredging,  a  14-foot  channel  from  Allyn  Point  to  the  end  of 
the  existing  improvement 16. 300 

By  act  of  Congress  of  August  11, 1888,  an  appropriation  of  $oO,000 
was  made  for  continuing  the  improvement  of  Thames  Kiver,  with  a 
clause  authorizing  its  expenditure  "  at  any  point  between  Norwich  and 
Kew  London."  The  project  was  therefore  extended  to  include  the 
above-described  work,  and  as  now  adopted  it  consists  in  making  and 
maintaining,  by  dredging  and  a  system  of  training  walls,  a  channel 
200  feet  wide  from  New  London  to  Norwich,  having  16  feet  depth  at 
low  water  up  to  Allyn  Point,  about  5  miles  below  Norwich,  and  14  feet 
from  Allyn  Point  to  Norwich. 

The  additional  cost  of  the  extension  of  the  project  made  in  1888, 
about  $40,000,  makes  the  estimate  for  completion  $95,600.  The  esti- 
mated cost  of  annual  maintenance  should  also  be  increased  to  $8,000. 

Under  this  project,  up  to  July  1,  1891,  316,139  cubic  yards  of  sand, 
etc.,  had  been  dredged  from  the  channel  above  Allyn  Point,  and  84,890 
cubic  yards  of  sand  and  mud  from  the  16-foot  channels  at  and  l>elow 
Allyn  Point.  The  three  dikes  farthest  downstream  had  been  built 
and  a  fourth  one  to  about  three-quarters  its  contemplated  length. 

OPERATIONS  DUBENG  THE  FISCAL   YEAE  ENDING  JUNE  30,  1892. 

At  the  beginning  of  tlie  year  work  was  in  progress  under  a  contract 
with  Elijah  Brainard,  of  New  York  City,  for  dredging  at  the  rate  of 
24^  cents  per  cubic  yard  of  dredged  material  measured  in  scows.  Un- 
der this  contract,  which  was  Completed  October  2,  1891,  73,419  cubic 
yards  of  material,  mostly  sand  and  gravel,  were  removed  during  the 
fiscal  year,  making  a  total  of  101,833  cubic  yards  removed  under  this 
contract  from  May  20,  1891,  to  October  2,  1891. 

The  channel  at  Thamesville  (1  mile  below  Norwich)  had  been  made 
125  feet  wide  and  12  feet  deep  at  mean  low  water;  a  shoal  had  been  re- 
moved between  Perch  Rock  and  Trading  Cove  Dike,  making  a  channel 
125  feet  wide  and  12  feet  deep;  also  the  channel  opposite  Fort  Point 
had  been  made  125  feet  wide  and  14  feet  deep. 

PRESENT   CONDITION   OF  mPROVEMENT. 

Of  the  five  dikes  or  training  walls  provided  for  in  the  project,  the  four 
farthest  downstream  have  been  built  at  cost  as  follows: 


I  Date  of  I  !  Riprap,  ex  -  Coat,  exdn* 

com-    Length,  elusive  of     aiveofan- 

I>letiou..  I    repairs.    •  i>ervisioo. 


I 


FeH. 


HohA^an.  3i  mlh^j*  Iwlow  Norwich 188'J  2. 98.< 

Tni<iiiiK^'"v<'.-i  n»h«»  Ik'Iow  Norwich ,  lHf<2  2.:{70 

Loii;;  llork.  2  milcH  iM'.low  Norwich 1HH5  2,800 

KoIIIiJK  Mill,  li  inilcH  below  Norwich ,  18^7  j  S,U9S 


Tom. 

n  $23, 686. « 

17.207  21,n3.06 

11.945  12,781.15 

18,521  ,  18, 772. » 


'  Pile  dike. 


The  Rolling  Mill  Dike,  origiunlly  designed  to  be  4,350  feet  long,  is 
now  3,003  feet  long,  with  a  gap  of  300  feet  at  the  ^'  sand  pier/'  and  ex- 
tends yorthward  nearly  to  the  Lower  Rolling  Mill  embankment. 
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The  project  contemplated  extending  it  about  600  feet  north  of  the 
embankment,  but  since  its  adoption  the  Lower  Boiling  Mill  Company 
has  dredged  a  channel  toward  shore  on  the  north  side  of  their  em- 
bankment which  is  now  used  as  a  landing.  It  would  be  necessary  to 
leave  an  opening  for  this  channel,  and  probably  it  will  be  found  ex- 
I)edient  not  to  exteud  the  dike  above  tlie  embankment. 

The  upper  dike,  one-half  mile  below  Norwich,  has  not  been  begun. 

The  low- water  depth  in  the  channel  from  New  London  to  Allyu  Point 
is  not  less  than  16  feet,  with  width  of  200  feet  or  over;  from  AUyn 
Point  to  the  upper  end  of  Walden  Island  Beach  the  depth  is  practi- 
cally 14  feet  and  the  width  not  less  tlian  175  feet;  above  the  latter 
I)oint  up  to  Norwich  the  depth  is  11  feet  or  over,  and  the  width  from  75 
to  150  feet. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  the  dikes,  if 
necessary,  and  to  making  and  maintaining  a  channel  200  feet  wide,  to 
be  16  feet  deep  at  mean  low  wator  up  to  Allyn  Point,  and  thence  to 
Norwich  to  be  14  feet  deep,  as  provided  in  the  approved  project. 

Appropriations  for  the  improvement  of  Thames  Eiver  have  been 
made  as  follows: 


Application. 


Date. 


Bemoval  of  obstmotioDS  placed  iliirini;  the  wur  of  1812 Mar.   3,1821 

Snrvey ."^ I  Mar.  •  2, 1829 

Piere  and  dredging July   4,1836 

Do Mar.    3,1837 

Do July   7,1838 

Dredging  and  aurvt  v i  im«2n,  1866 

Dredging ." M  ar.   3, 1867 

Do Mar.    3,1871 

Do ;.!..  1,610,1872 

Do June  18, 1878 

Do Mar.   3,1879 

Do •- Jirnel4,1880 

Dredgiag  and  training  walls >f  ar.   3, 1881 

Training  walls \  iig.  2, 1882 

Do ;  July   5,1884 

Training  walls  mu\  «1  rfd;rln/ A ug.  5, 1886 

I{<'p.iir  of  training  \v.»ll»  mul  «lrf'«l;j;ing A  ug.  11, 1888 

Dredging !  Sept.  19, 1890 

Total 


Amount. 


$150 

150 

10,000 

20,000 

10,000 

10,000 

72,000 

15,000 

10.000 

10,000 

12,000 

22,500 

30,000 

*35,000 

*25,000 

♦22,500 

•50.000 

*20,000 


374, 300 


•Appropriated  for  nrosont  project;  these,  with  $20,000  from  previoas  appro{>riations  (see  Annual 
Hcport  for  1882,  Part  I,  page  603),  make  a  total  of  $172,500  for  present  project. 

The  Thames  Rivex  is  in  the  collection  district  of  New  Loudon.  The  nearest  light- 
house  is  at  the  mouth  of  the  river,  on  tho  west  shore.  Forts  Trumhull  and  Griswold 
overlook  the  mouth  of  the  river  from  either  shore. 

Money  statemetiU 

July  1,  1891,  balance  unexpended $28,901.78 

June  30,  1891,  amouut  expended  during  fiscal  year 24, 360. 83 

July  1, 1892,  balance  unexpended 4, 540. 95 

Amonn t  appropriated  by  act  approved  July  13,  1892* 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 34, 540. 95 

{Amount  (estimated)  required  for  completion  of  existing  project 55,  600. 00 
Amouut  that  can  be  profitably  expended  in  fiscal  year  endi  ug  June  30, 18M    55, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*0f  which  $10,000  may  be  expended  in  improvement  of  Shaws  Cove,  New  Loudon 
Harbor. 
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Abstract  of  contract  for  improving  Thames  River,  Connecticut,  in  force  dwring  the  fiscal 

year  ejiding  June  SO,  1892. 


Name  and  address  of  contractor. 

Subjpct  of  con- 
tract. 

Date  of  con-!   Rate  per 
tract.        icubic  yard. 

Remarks. 

Elyah  Brainard,  New  York  City . . . 

Prcdging 

Mar.  20, 1891 

24iceutB.. 

Contract      completed 
October2, 1891, 101,833 
cubic  yards. 

COMMEUCIAL  STATISTICS    FOR    CALKNDAU  YEAR    1891,  INCLUDING  ALL  PORTS  ABOVS 

NEW  LONDON. 

Vessels  arriving  and  departing. 
[Draft  from  4  to  16  feot  to  Allyn  Toiut;  4  to  14  feet  to  Norwich.] 


VosHcls. 

Vessels. 

trips. 

Steamers 

4 

50 
16S 

203 

Sail  Tessela      

287 

HarcrfVi .    _ - 

MO 

•* 

Total      

219 

1,130 

Freight  hy  water. 


Tons. 


Coal  received '. 447,401 

Iron  received 11, 802 

Lnmber  received 12, 000 

Miscellaneous: 

Received »2, 154 

Shipped - 46.211 


Total. 


609,568 

Total  value  of  above  freight  fonghly  estimated  at  $30,478,400. 
The  above  statement  shows  an  increase  over  the  amount  reported  for  the  previous 
year  of  140^424  tons. 
No  new  lines  of  tiansportation  have  been  established  since  July  1, 1891. 


D3. 

IMPROVEMENT  OF  CONNECTICUTT   RIVER,    MASSACnT:^SETTS   AND   CON- 
NECTICUT. 

This  river  rises  in  the  northern  part  of  New  Hampshire,  flows  in  a 
fi^enerally  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut,  and 
empties  into  Long  Island  Sound  at  Saybrook  Point,  Conn.  It  is 
divided  naturally  into  two  i>arts,  Hartford,  Conn,,  at  the  head  of  nav- 
ifjation,  being  the  j)oint  of  division,  and  ai)propriations  by  Congress 
have  generally  specified  in  which  part  the  money  appropriated  was  to 
be  expended. 

The  divisions  are  as  follows: 

U  Above  Harfford,  Connecticut. — Embrficing  a  length  of  about  66 
miles,  from  Hartfonl,  Conn.,  to  Miller  Falls,  Mass. 

2.  Below  Ilart/oi'dj  Connecticut. — p]mbracing  a  length  of  about  50 
miles,  &om  Hartford  to  Long  Island  Sound. 
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By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  Biver  froin  Bellows  Falls,  Vt,,  to  Pittsburg,  ST.  H.,  was 
authorized.  Bellows  Falls  is  about  105  miles  above  Hartford,  and 
Pittsburg  is  180  miles  above  Bellows  Falls.  A  preliminary  examina- 
tion was  made,  the  report  on  which^  printed  in  the  Aj;inual  Beport  of 
the  Chief  of  Engineers  for  1884,  Part  I,  page  659,  recommended  no  sur- 
vey and  proposed  no  plan  of  improvement. 

1.  ABOVE  HABTFOBD,  CONNECTICUT. 

• 

Miller  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con- 
necticut Eiver.  From  this  point  down  to  Holyoke,  Mass.,  a  distance  of 
about  32  miles,' the  river  is  susceptible  of  improvement,  but  it  can  not 
,  be  used  by  vessels  now,  on  account  of  a  dam  and  falls  at  Holyoke, 
which  entirely  obstruct  navigation.  The  lockage  require  to  lift  boats 
from  the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet. 

From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles, 
there  is  a  fair  channel,  4  to  5  feet  deep  at  low  water,  which  could  be 
made  8  feet  deep.  Enfield  Falls  or  Bapids  cover  a  stretch  of  river  about 
5  miles  long,  having  a  fall  of  about  32  feet  at  low  water.  The  bed  is 
rocky  and  very  uneven,  and  the  slope  is  not  uniform,  but  consists  of  a 
succession  of  long  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles,  the 
river  has  a  broad,  sandy,  bed,  with  a  depth  of  2  to  5  feet  at  low  water. 
Under  a  charter  nrom  the  State  of  Connecticut,  granted  in  May,  1824, 
the  Connecticut  Biver  Company  has  constructed  a  canal  with  locks 
around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide  and  4^ 
feet  deep.  Tjie  canal  is  chiefly  used  for  water  power;  the  company 
collects  toll  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  lias 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford: 

Miles. 

Barbers  LancHug 4 

Farmington  River 5 

StroDgs  Island , 6i 

Scantlc  Eiver ; 7i 

PEOJEOTS  FOE  IMPEOVEMENT. 

N'o  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
special  projects  for  exi>enditure  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barbers  Landing  in  1873,  and  construction  of  dikes 
or  wing  dams  at  Scantic  Eiver,  Strongs  Island,  and  Farmington  Eiver 
in  1871,  at  Farmington  Eiver  and  Barbers  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were 
submitted  in  1878,  and  modified  in  1880  (see  Annual  Eeport  of  the  Chief 
of  Engineers  for  1881,  Part  I,  page  566).  They  proposed  a  cansil  on  the 
east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to  the 
mouth  of  the  Hockanum  Eiver,  opposite  and  just  below  Hartford,  as 
the  best  means  of  gaining  an  available  depth  of  8  feet  from  Hartiord 
to  and  around  the  falls.  The  canal  levels  were  to  be  10  feet  deep  at 
low  water  and  120  feet  wide  at  the  water  line;  the  locks,  200  feet  long, 
55  feet  wide,  with  8  feet  depth  over  the  miter  sills  at  low  water.  The 
cost  of  the  work  was  estimated  at  $1,332,805.  It  was  considered  not 
advisable  to  begin  construction  with  a  less  sum  than  $450,000. 

BNG  92 12  Digitized  by  Google 


.     658         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

OPERATIONS  DURING  THE    FISCAL  YEAR   ENDING  JUNE  30,  1892. 

0       No  work  was  done.    The  available  money  is  insufficient  to  begin  any 
general  plan  of  improvement  in  tbis  part  of  the  river. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  wing  dams  are  all  in  fair  condition;  they  are  as  follows:  One  at 
Scantic  Eiver,  one  at  Strongs  Island,  one  at  the  mouth  of  Fannington 
lliver,  two  nearly  opposite  the  mouth  of  Farmington  Kiver,  and  two  on 
the  east  bank,  opi)OHit'e  Barbers  Landing.  The  available  channel  depth 
from  Hartford  to  Scantic  River  is  about  2  feet  at  ordinary  summer 
stage  of  water;  this  part  of  the  river  is  navigable  for  Weighting  only 
when  in  freshet.  No  work  has  been  done  above  Scantic  River;  the 
depth  from  there  to  the  foot  of  Enfield  Falls  is  greater  than  from  there 
down  to  Hartford. 

PROPOSED   OPERATIONS. 

No  work  in  the  river  above  Hartford  is  contemplated  daring  the  en- 
suing year.  Should  any  injury  to  the  wing  dams  occur,  the  money 
available  will  be  sufficient  for  repairs. 

Api)ropriation8  for  improving  the  Connecticut  River  above  Hartford 
have  been  made  as  follows: 


Application. 


D.iiiiN  at  Seaiitic  River  and  StroiiffR  Island,  Fanulnf ton  River,  and  Barbers 
Luiidiug;  repairs  of  dams ;  drt^lgingat  Barbers  Landing;  surveys. 


Total . 


Date. 


Jirf/  11, 1870 
Mar.  3.1871 
June  10. 18T2 
Mar.  3,1873 
June  14, 1880 


Amount,. 


$30,000 
20.000 
25,000 
20.000 
15,JOOO 


100,000 


Of  these  amounts  the  following  balance  is  yet  unexpended :  From 
the  appropriation  of  June  14,  1880.  for  ^*  improving  Connecticut  River 
between  Hartford  and  Holyoke,''  $8,940.30. 

Money  Htatonent. 

July  1, 1891,  balance  imexpended , $8. 940. 30 

July  1, 1892,  balance  nnexpeuded 8,940.30 


2.  BELOW  HARTFORD,  CONNECTICUT. 

The  Connecticut  liiver  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  flowing  in  a  winding  course  mostly  through  alluvial  meadows, 
which  are  overliowed  at  high  water  and  which  consist  of  a  light  sandy 
soil  easily  undermined.  For  the  remaining  29  miles  to  Long  Island 
Sound,  at  Saybrook  Point,  the  course  is  straighter,  the  banks  more 
permanent,  and  generally  harder.  A  gauge  has  been  established- ^t 
Hartford,  whose  zero  is  the  lowest  stage  that  the  water  is  known  to 
have  reached  from  natural  causes;  closing  the  gates  at  the  Holyoke 
Dam  in  time  of  brought  has  caused  the  water  to  fall  lower. 


Digitized  by 


Google 


APPENDIX   D ^REPORT   OF   COLONEL   HOUSTON. 


659 


The  usual  low- water  stage  of  the. river  iu  the  summer  is  about  1  foot 
on  this,  gauge.  Spring  freshets  ordinarily  rise  to  20  feet;  the  highest 
I'ecorded  sta^ge  of  water'is  29  feet. 

The  average  tide  at  Saybrook  is  3^  feet;  at  Hartford  it  is  about  1 
foot,  though  when  the  water  stands  above  6  feet  on  the  Hartford  gauge 
the  tide  there  is  not  perceptible.  The  slope  of  the  river  from  Hartford 
to  Saybrook  averages  ,0458  loot  per  mile.  The  bed  of  the  river  through 
the  alluvial  meadows  within  10  miles  of  Hartford  is  constantly  chang- 
ing from  the  undermining  of  the  banks.  It  is  said  that  in  places  it 
has  changed  its  position  a  half  mile.  The  bars  in  this  part  of  the 
river,  after  being  dredged,  form  again  during  freshets  and  ice  jams,  so 
that  some  of  them*  require  being  dredged  annually,  others  less  fre- 
quently. This  part  of  the  river  was  worked  upon  by  corporations  and 
by  private  parties  at  various  times  between  ISOO  and  1870.  Several 
small  stone  piers  to  deepen  the  channel  at  shoal  places  were  built  in 
this  way.  Some  of  these  are  covered  by  new  banks,  the  channel  has 
shifted  to  the  opposite  side  of  others,  and  others  still  have  been  dredged 
out  because  they  had  come  to  be  obstructions.  The  depth  sought  by 
these  works  was  6  feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the 
river  below  Hartford  where  work  has  been  done  by  the  United  States, 
with  their  distances  by  course  of  channel  below  the  Hartford  wagon 
bridge : 


Locality. 

Miloa. 

Locality. 

Miles. 

Hartford  Bar 

I 

5 
6 

12 
15 

MouBe  Island  Bi^ 

20J 
30 

Clftv  Banks  Bar 

Haddam  Island  Bar. 

Pralt  Forrv  or  Naiibitc  Bar 

Chester  Rock 

38 

PrcRB  Barn  Bar                   .              ..... 

Brockwav  Bar 

41 

( f laMtoubury  Bar 

l>ivlfl..ml  Bar 

I'JHtol  Point  Bar  

(jjilvps  Island  Bar 

4H 
W^ 

Saybrook  Bar  (at  mouth).... ^ 

- 

PROJECTS  FOB  IMPROTEMENT, 


By  act  of  July  4, 1836,  Congress  appropriated  $20,000  "for  improv- 
ing the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  Kiver."  Under  this  appropriation  a  survey  was  made  by 
Capt.  W.  H.  Swift,  U.  8.  Engineer  Corps.  In  his  report  (fa  this  survey, 
dated  January  31, 1837,  and  printed  in  House  Ex.  Doc.  No,  252,  Twenty- 
fifth  Congress,  Cjipt.  Swift  submitted  a  project  for  deepening  the  west 
channel  over  Saybrook  Bar,  dredging  a  cut  500  feet  wide  and  12  feet 
deep  at  mean  low  water,  at  an  esti mated  cost  of  $54,380.50.  The  esti- 
mated cost  per  cubic  yard  for  dredging  and  dumping  was  25  cents. 
The  available  depth  over  the  bar  before  dredging  was  7  feet  at  mean 
low  water,  Capt.  Swift's  project  was  approved,  and  work  was  begun 
in  May,  1838,  under  contract  with  Kandall,  Haskell  &  Holmes,  at  the 
rate  of  62J  cents  ])er  cubic  yard,  measured  in  scows.  Dredging  was 
continued  until  the  fall  of  1840,  when  the  appropriation  was  eiSiausted. 
Twenty-six  thousand  nine  hundred  and  eighty-four  cubic  yards  of  sand 
and  stones  had  been  removed,  making  a  channel  1,500  fe«t  long,  60  feet 
wide,  and  from  11  to  12  feet  deep.  This  channel  was  nearly  destroyed 
by  storms  and  freshets  in  the  following  winter  and  spring.  March  1, 
1843,  $3,471.57  was  appropriated  to  pay  a  balance  due  to  the  con- 
tractors. 

No  further  work  was  done  upon  the  river  until  1867. 
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By  act  of  Congress  approved  March  2, 1867,  a  survey  of  tlie  river  was 
ordered,  which  was  made  in  the  following  season,  and  which  embraced 
all  the  principal  bars  and  obstructions  between  Hartford  and  Long 
Island  Sound.  With  the  report  on  this  survey,  dated  January  11, 1868, 
and  printed  on  page  754,  et  aeq.,  of  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1868,  was  presented  a  project  for  improving  this  part  of 
the  river.  It  proposed  dredging  at  Hartford,  Clay  Banks,  Pratts  Ferry, 
Glastonbury,  and  Pistol  Point  to  make  channels  8  feet  deep  at  low 
water  and  100  feet  wide;  dredging  at  Saybrook  Bar  to  make  a  chan- 
nel 8J  feet  deep  and  200  feet  wide;  piling  for  shore  protection  at  Hart- 
ford and  Wethersfield,  and  the  removal  of  Chester'  Bock,  at  a  total  esti- 
mated cost  of  $70,000.  An  estimate  of  $10,000  for  annual  maintenance 
was  submitted.  All  the  dredging  done  up  to  1880  was,  in  accordance 
with  this  project,  extended  to  make  9  to  9 J  feet  depth  instead  of  8  feet^ 
and  also  to  include  Press  Barn,  Dividend  and  Mouse  Island  bars. 
The  piling  at  Hartford  was  built  in  1871,  and  the  removal  of  Chester 
Bock  was  begun  in  the  same  year,  but  abandoned  by  the  contractor 
soon  after  beginning. 

January  22,  1873,  a  project  for  building  three  jetties  at  Saybrook 
and  for  dredging  was  approved  by  the  Secretary  of  War.  The  jetties 
were  to  be  of  a  double  row  of  piles,  20  feet  apart,  filled  with  stone  to  a 
height  of  8  feet  above  low  water.  The  dredging  was  to  be  9  feet  deep 
and  400  feet  wide. 

The  estimated  cost  was: 

Dredging $17,850 

Jetties '..  318.760 

Total 336,610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross 
sections  rising  to  a  level  of  highest  water,  t.  e.,  about  6  feet  above  mean 
low  watei^  this  plan  being  much  more  economical  than  the  previous  one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were  completed  in 
1881.  The  third  has  not  been  built  and  may  not  be  needed;  the  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and 
strengthened. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the^worst  bars  (see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1880,  Part  I,  page  396  et  seq).  This  project  provided  for  riprap 
wing  dams,  mattress,  shore  protection,  and  rectification  of  the  banks  at 
the  following  places,  viz: 


LocaUty. 

lAjnouiit. 

Locality. 

AnMUBt. 

Hflitford  ^ar 

$33,464 
09,116 
64,735 

j  PrpHs  Bam  Bar 

$41,140 

Clay  Banks  Bar 

(ilastonburv  Bar 

114.922 

Praifcta  Forrv  or  2fanl>iic  Bar ..........   . 

'  l)ividend  Bar 

7  110 

Total 

330.487 

with  dredging  to  make  and  maintain  a  permanent  channel.  .  The  proj- 
ect did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties^ 
nor  did  the  estimate  include  any  amount  lor  annual  dredging  to  main- 
tain c^haiinels,  nor  for  dredging  between  the  jettie^s  at  Saybrook,  nor 
for  any  work  whatever  at  Pistol  Poiut,  Mouse  Island,  Hacldani  Island, 
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and  Calves  Island  bars,  where  dredging  lias  since  been  required.  All 
of  these  have  consumed  a  large  parrt  of  the  appropriations  made  since. 

Under  this  project,  extended  as  above,  up  to  the  fall  of  1887,  a  train- 
ing wall  of  riprap  3,689  feet  long  had  been  built  at  Hartford  Bar  (in- 
stead of  the  proposed  wing  dam),  and  a  riprap  wing  dam,  5,300  feet 
long,  had  been  built  at  Glastonbury  Bar,  both  to  the  height  of  3  feet 
above  low  water  5  part  of  the  Hartford  training  wall  was  subsequently- 
built  to  4  feet  above  low  water;  the  west  jetty  at  Saybrook  had  been 
extended  to  the  16-foot  curve,  the  east  jetty  to  the  12-foot  curve,  and  a 
channel  130  feet  wide  and  12  feet  deep  had  been  dredged  between  them, 
besides  maintaining  the  required  depths  in  this  part  of  the  river,  by 
annual  dredging,  at  a  cost  of  from  $5,000  to  $10,000  each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  of  permanent 
improv^ement  would  not  materially  reduce  the  amount  of  dredging  an- 
nually required,  and  that  no  effectual  substitute  could  be  recommended 
which  would  not  be  very  expensive;  and  in  December,  1887,  a  new  proj- 
ect was  adopt/ed,  under  which  future  operations  were  to  be  confined 
to  completing  the  jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet 
above  high  water,  with  a  top  width  of  6  feet,  widening  the  channel  be- 
tween the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water, 
and  annual  dredging  to  maintain  the  channel  from  Hartford  to  Long 
Island  Sound,  at  an  estimated  cost  as  follows: 

For  completing  jetties $60, 000 

For  dredgiog  betwoeu  jetties *. 20, 000 

Total 80,000 

For  average  anuiial  lUHiiiteiiance  of  channel  from  Hartford  to  Long  Island 

Sound 10,000 

The  reasons  for  tliis  change  of  projec^t  are  fully  given  in  a  letter 
printed  in  the  annual  report  of  the  Chief  of  Engineers  lor  1888,  Part 
I,  pages  536-538. 

In  1889  a  modification  of  this  project  was  adopted,  which  provides  for 
raising  the  dike  at  Hartford  to  a  height  of  15  feet  above  low  water,  at 
an  estimated. cost  of  $50,000,  making  the  total  estimate  for  completion 
at  that  time  $130,000.  The  reasons  for  this  modification  are  given  in 
detail  in  letters  to  the  Chief  of  Engineers,  of  October  14  and  October 
24,  1889,  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1890,  Part  I,  pages  614, 615. 

By  the  river  and  harbor  act  of  1890,  $  12,500  was  appropriated  for  this 
river,  which,  according  to  the  project,  was  applied  to  annual  madjjte- 
nance  of  channels,  and  up  to  July  1, 1891,  37,763  cubic  yards  of  sand 
had  been  removed  from  the  channels  near  and  below  Hartford,  under  a 
contract  not  then  completed, 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDINa  JUNE  30,  1^92. 

At  the  beginning  of  the  year  a  contract  with  the  Hartford  Dredging 
Company,  of  Hartford,  Conn.,  was  in  force  to  furnish  dredging  plant 
and  to  operate  it  at  the  rate  of  $8,20  per  actual  working  hour  of  dredge. 
The  contract  was  completed  September  3, 1891. 

During  the  fiscal  year  the  dredge  worked  827J  hours,  and  58,058 
cubic  yards  of  material,  mostly  sand,  were  removed,  making  a  total  of 
95,821  cubic  yards  removed  under  this  contract  from  May  19, 1891,  to 
September  3, 1891,  The  total  number  of  hours  worked  was  1,350.  Part 
of  the  time  two  dredges  were  employed. 
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During  the  tiscal  year  navigable  channels  of  1)  feet  depth  at  low  water 
were  made  as  follows: 


Time. 


Cubic  yards 
dredged. 


DlTidend  Bar 

HartfurdBar 

CHay  Banks  Bar , 

Prewi  Bam  Bar 

(Tlaatonbury  Uar  . . . . 

Dividend  liar 

Pistol  Point  Bar... 
Mouse  Island  Bar  . . 
Haddam  Island  Bar. 


July  1  to  July  4. . . 
July  6  to  July  24.. 

July  25  to  29 

July  29 

July  29  to  Aug.  10. 

Aug.  10  to  13 , 

Aug.  24  to  28 

Aug.  29  to  81 

Septlto4 


4,014 

25,158 

4,676 

275 

12.439 

3,917 

3,350 

1,529 

2.502 


Total. 


58,«>8 


The  varying  stages  of  water  in  the  river  made  it  necessary  to  move 
from  one  bar  before  the  channel  there  was  completed,  4o  begin  work 
upon  another  where  the  need  was  more  urgent. 

Following  are  the  results  of  work  done  under  this  contract,  making 
channels  of  navigable  width  (generally  60  feet),  and  of  9  feet  depth  at 
low  water: 


During 

year  ending 

June  30, 

1891. 

Dunne 

year  ending 

June  30, 

1892. 

Total  under 
oontraot. 

Hartford  Bar 

9,585 
4,152 
9,807 
12,290 
1,979 

OfLvdi, 
25,148 
4,878 
273 
12,489 
7,931 
8,350 
1,529 
2,502 

Ou.yds. 
84,093 

(Mav  Banks  Bar                                                                            

9,028 

Press  Bam  Bar    ..            

•10.080 

(Tlastonbury  Bar  

24,729 

Dividend  Bar 

9,910 

Pistol  Point  B^ir 

8  350 

Mouse  Island  Bar 

L520 

Haddam  Island  Bar                                               

2,608 

Total                                         .   ...- ,. 

96,881 

t 

The  average  cost  pi^r  cubic  yard  of  this  dredging,  not  including  inspec- 
tion or  contingent  expenses,  was  11.55  cents. 

After  the  available  funds  were  exhausted,  it  is  understood  that 
dredging  was  continued  by  private  parties. 

PEESENT  CONDITION  OP  IMPROVEMENT. 

Nothing  has  been  done  towards  annual  maintenance  of  channels 
since  the  spring  freshets;  the  bars  on  the  upper  part  of  the  river  have 
available  low-water  depths  of  5  to  8  feet,  except  where  they  have  been 
dredged  by  private  parties. 

Tht.  channel  between  the  Saybrook  Jetties,  dredged  12  feet  deep  and 
130  ftet  wide,  retains  nearly  that  depth  and  width. 

The  Hartford  Dike  is  in  fair  condition ;  the  Glastonbury  Dike,  bnilt 
on  a  convex  bank,  is  now  nearly  covered  by  the  advance  of  the  bank. 

Both  jetties  at  Saybrook  are  in  fair  condition.  They  should  be  built 
up  to  the  dimensions  provided  for  in  the  project,  to  make  them  perma- 
nent. 

The  length  of  dikes  and  jetties  is  as  follows: 

Feet. 

Hartford  Dike 3,698 

Glastonbury  Diko 5, 300 

Saybrook : 

West  Jetty •....  2,560 

Eaat  Jetty /i?^^-^lji,316 
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PROPOSED  OPERATIONS. 


Pature  appropriations  wUl  be  applied  to  niaintenance  of  the  9-foot . 
channel  in  the  river,  completing  the  dike  at  Hartford,  raising  the  jet- 
ties at  Saybrook,  and  dredging  between  them. 

Appropriations  for  improving  the  Connecticut  Eiver  below  Hartford 
have  been  a«  follows: 


Application. 


Dredffing  at  Saybrook  Bar 
priat 


Dred^inff  at  Saybrook  Bar  (the  unexpended  balance  of  J 

priated) 

Balance  dne  contractor  under  previous  appropriation 


I  was  reappro- 


Surve; 


gui< 


Dredging  at  Pratt  Ferry,  Pistol  Point,  Mouse  Island;  piling  at  Hartfbwl. . , 

Ihredgingat  Hartford,  Clay  Banks,  Pier  I,  Pier  J,  Pratt  Ferry,  Glastonbury, 

Pistol  Pointy  and  Chester  Rbok 


Dredging  at  Pratt  Ferry,  Pistol  Point,  and  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt  Ferry,  Say l»^ok,  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt  Ferry,  Glai«ton bury,  Saybrook  Jetties , 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Saybrook  Jetties,  Salmon 

Kiver  dredging 

Compensation  for  previous  dre<lffing 

Saybrook  Jetties,  sorver  from  Hartford  to  Rooky  Hill .* 

Dredging  at  Hartford,  Press  Bam,  Glastonbury 

Dredging  at  Hartford,  Glastonbury,  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Glastonbury  Wing  Dam, 

Saybrook  Jetties 

Dreclglng  at  Hartford,  Clay  Banks,  Pratt  Ferry,  Press  Bam,  Glastonbury, 

Dividend,  Pistol  Point,  and  Salmon  River,  Hartford  Dike 


Dredging  at  Hartford,  Clay  Banks,  Pratt  Ferry,  Press  Barn,  Glastonbury, 
Dividend,  Pltftol  Point,  Mouse  Island,  and  between  Saybrook  Jetties; 


extending  west  jetty  at  Saybrook. 

Dredging  at  Hartford.  Clay  Banks,  Naubuc,  Press  Bam,  Glastonbury, 
Dividend,  Pistol  Point,  and  Haddam  Island ;  repairs  of  Hartford  Dike, 

and  Saybrook  Jetties 

,  Compensation  for  previous  dredging 

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury, 
Dividend,  Brockways 

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury, 
Dividend,  Instol  Point,  Mouse  Island,  Haddam  Isluid 


Date. 


July    4jl83fi 


Total. 


Mar. 
Mar. 
Mar. 


3, 1839 
1,1843 
2, 1867 


July  11, 1870 

Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
June  23. 1874 
Mar.    3,1875 

Aug.  14, 1876 
1878 
June  18, 1878 
Mar.  3,1879 
June  14, 1880 

Mar.   8,1881 

Aug.  2,1882 


July    5,1884 

Aug.  5,1886 
Mar.    3,1885 

Aug.  12, 1888 

Sept.  19, 1890 


Amount. 


$20,000.00 


3.471.57 

3,995.22 

20,000.00 

35, 000. 00 
40, 000. 00 
20,  000. 00 
20,000.00 
20,000.00 

20,000.00 
4,203.00 
30, 000. 00 
10, 000. 00 
10, 000. 00 

30,000.00 

45,000.00 


35,000.00 

26,250.00 
4,745.43 

10, 000. 00 

12,500.00 


420,165.22 


The  Connecticut  River  is  in  the  collection  district  of  Hartford.  By  course  of  river 
.the  distance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  34  miles,  and  from 
Hartford  to  Long  Island  Sound  about  50  miles. 

There  is  a  light-house  on  Saybrook  Point,  on  the  west  shore  of  the  river,  at  its 
mouth,  and  another  at  the  end  of  the  west  Jetty,  besides  which  there  are  three 
small  beacon  lights  in  the  lower  part  of  the  river,  which  aro  maintained  by  the 
United  States. 

Fort  Trumbull,  New  London  Harbor,  Connecticut,  about  16  miles  east  from  Saybrook 
Pointy  is  the  nearest  work  of  defense. 

Money  statement. 


July  1, 1891.  balance  unexpended $11,274.67 

Jnne  30, 1892,  amount  expended  during  fiscal  year 10, 888. 61 

July  1, 1892,  balance  unexpended 386. 06 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 20, 386. 06 

(Amount  (estimated)  reouired  for  completion  of  existiii.a;  |irojo<-t 110, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  yetir  «'inl  i  ii;ij  .J  uuo  30, 1894    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  contract  for  improving  ConnecHeut  River^  in  force  during  the  Jiteal  year  end- 

ing  June  SO,  1892. 


Name  and  addreaa  of  oontraotor. 


Date  of  coii> 
tract. 


SalOeot. 


Prioeper 
hour. 


Remarks. 


The  Hartford   Dredging  Com- 
IMuiy,  Hartfonl,  Conn. 


lfar.25,l»l 


Hire  of  dredging 
plant. 


f8.ao 


Comtraot  G<mk|4eted 
flept.  3,  lMl-95,821 
onoioyarda  renoTed. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1891,   BELOW  HARTFORD. 

Beoeipte  and  ehipments  hy  water. 


Artidea. 

• 

Tone. 

Eatimated 
value. 

Coal .' 

880,000 
400,000 
275,000 

$1,890,000 

St'^ne  (mainly  fhnn  Portland) 

],800«000 

M  ivTAllnneoniii , ,,...-, -  _ 

45,000,000 

Total 

1,005,000 

48,120,000 

TeseeU  employed  in  ikie  traffie. 
[Draft  7  to  12  feet.] 


Teasels. 


^     To«n«g*. 


Owned  in  district: 

Steamers 

Sailressels 

liarges ,. 

Not  owned  in  dintrict: 

Vessels  of  all  kinds 

Total 


3,800 
5,fiO0 
7,500 

15,500 


32,400 


The  decrease  in  freight  tonnage  as  compared  witli  that  of  1890  is  attributed  to  the 
temporary  substitution  of  a  semiweekly  for  a  daily  service,  made  necessary  by  th« 
burning  of  st«amer  City  of  RichmoHd  and  to  dullness  in  the  stone  trade. 

No  new  lines  of  transportation  have  been  established  since  July  1,  1891. 


D4. 

IMPROVEMENT   OF   HARBOR    OF    REFUGE   AT  DUCK  ISLAND   HARBOR, 

CONNECTICUT. 

Duck  Island  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  between  headlands  known  as  Menunketesuck  and  Kelseys  Points, 
respectively  on  the  east  and  west  sides  of  the  harbor.  It  is  about  7 
miles  west  of  the  mouth  of  the  Connecticut  River,  and  midway  between 
the  harbors  of  New  Haven  and  New  London.  In  this  distance  of  46 
miles  there  is  no  secure  harbor  of  sufficient  size  and  depth  to  shelter 
any  considerable  part  of  the  general  commerce  of  the  Sound.  Duck 
Island  Harbor  has  a  large  anchorage  area  with  depths  of  16  feet  or 
more  at  low  tide,  and  with  good  holding  bottom.  It  is  sheltered  from 
the  north  by  the  mainland,  partly  sheltered  from  the  east  by  Menunke- 
tesuck Point,  and  slightly  sheltered  from  the  south  by  Duck  Island,  an 
island  about  900  feet  long  (north  and  south),  by  300  feet  wide,  situated 
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in  the  mouth  of  the  harbor  rather  more  than  half  a  mile  west-south- 
west  from  Menunketesuck  Point. 

PROJECT  FOR  IMPROTEMENT. 

Under  act  of  Congress  of  August  2, 1882,  a  preliminary  examination 
of  this  harbor  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  the 
rei)ort  upon  which  was  printed  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1884,  Part  I,  page  684,  and  in  Senate  Ex.  Doc.  No.  60,  Forty- 
eighth  Congress,  first  session.  This  report  outlined  two  plans  for 
im]proving  the  security  of  the  harbor,  and  suggested  that  the  adoption  of 
a  project  be  deferred  for  further  consideration. 

The  act  of  Congress  approved  August  5, 1880,  provided  for  a  "  resur- 
vey  of  Duck  Island  Harbor  on  Long  Island  Sound,  including  plans, 
specifications,  and  estimates  of  cost  for  making  the  same  a  harbor  of 
reftige."  A  preliminary  examination,  together  with  the  recent  coast 
survey  charts,  aiforded  all  the  information  necessary,  without  a  detailed 
survey.  In  my  report  on  this  examination,  dated  November  12, 1886, 
and  printed  (with  map)  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers for  1887,  Part  I,  page  641,  the  required  plans,  etc.,  were  present^. 
They  contemplated  the  construction  of  three  riprap  breakwaters,  one 
extending  westerly  from  Duck  Island,  one  northeasterly  from  the 
island  toward  Menunketesuck  Point,  and  the  third  southwesterly  from 
Menunketesuck  Point.  These  would  shelter  an  area  of  about  115 
acres,  with  16  feet  depth  or  more  at  low  tide  in  case  of  southeast  storms, 
with  a  larger  area  for  stormy  from  any  other  quarter.  The  harbor  would 
have  a  broad  western  entrance  with  17  feet  depth  and  an  eastern  en- 
trance between  the  breakwaters  over  25  feet  deep  and  about  750  feet 
wide.  The  breakwaters  proposed  were  to  be  of  riprap,  10  feet  wide  at 
top,  which  was  to  be  10  feet  above  low- water  level  (about  6  feet  above 
high  water),  with  inside  slopes  of  1  upon  1,  and  outside  slopes  of  2  upon  3. 

The  estimated  cost  of  riprap  stone  was  aa  follows: 

Breakwater  westerly  from  Duck  Island,  3,000  feet  long tons . .     181, 000 

Breakwater  northeasterly  from  Dock  Island,  1,750  feet  long do . . .       79, 000 

Breakwater  southwesterly  from  Menunketesuck  Point,  1,130  feet  long. .  do. . .      41, 000 

Total,  301,000  tons  of  stone,  at  $1.40  per  ton » $421,400 

Contingencies,  10  per  cent 42, 140 

463,540 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  September  27, 1890,  after  the  first  appropriation  for  this 
harbor  had  been  made,  and  up  to  July  1, 1891,  under  a  contract  not 
then  completed,  5,126  tons  of  browi^stone  had  been  delivered  and  placed, 
building  270  feet  of  the  breakwater,  but  with  cross-sections  of  dimen- 
sions somewhat  less  than  provided  for  in  the  original  project. 

OPERATIONS  DUBING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892.  . 

At  the  beginning  of  the  year  a  contract  was  in  progress  with  Eugene 
S.  Belden,  of  Rocky  Hill,  Conn.,  to  deliver  riprap  sandstone  and  build 
a  breakwater  at  the  rate  of  94  cents  per  gross  ton  of  stone  delivered 
and  placed. 

During  the  fiscal  year  there  was  delivered  and  placed,  under  this 
contract,  18,336  tons  of  riprap,  building  676  feet  of  breakwater. 

Work  was  begun  May  14,  1891,  and  the  contract  completed  October 
3, 1891.    The  total  amount  of  stone  delivered  under  the  contract  was 
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23,462  tons,  and  the  total  length  of  breakwater  built  was  946  linear  feet, 
extending  westerly  from  the  west  side  of  Duck  Island  and  terminating 
in  a  depth  of  15  feet  at  mean  low  water.  The  wall  was  built  to  a  height 
of  7J  feet  over  mean  low  water,  with  top  width  of  5  feet  and  side  slopes 
of  1  upon  1. 

PRESENT  CONDITION  OP  IMPROYEMENT. 

The  work  done  under  the  contract  completed  last  year  is  the  only 
public  work  of  improvement  yet  done  in  this  harbor;  its  oonditiou  is 
as  described  above. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  extending  breakwater  al- 
ready .begun,  to  raising  and  widening  it,  and  to  building  the  other 
breakwaters,  as  provided  in  the  approved  project. 

The  only  appropriation  made  for  improving  Duck  Island  Harbor, 
Connecticut,  is  the  one  of  $25,000  made  by  act  of  Congress  approved 
September  19, 1890. 

Duck  Island  Harbor  is  in  the  collection  district  of  Hartford. 

The  nearest  light-house  is  at  Saybrook  Point,  at  the  mouth  of  the  Connecticut, 
about  8  miles  eastward.  There  is  a  light  vessel  on  Long  Sand  Shoal,  about  5  milea 
to  the  southeast. 

Fort  Trumbull,  New  London  Harbor,  21  miles  ea^t,  is  the  nearest  work  of  defense. 

Money  atatetnent 

July  1,  1891,  balance  unexpended .• $24,180.98 

June  30,  1892,  amount  expended  during  fiscal  year 22, 865. 88 

July  1,  1892,  balance  unexpended ^ 1,315, 10 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 36, 315. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 403, 540. 00 
Amount  that  can  be  pw)litably  expended  in  fiscal  year  enoing  June  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improring  Duck  Island  Harhorf  Connecticut,  in  force  during  th€ 
fiscal  year  ending  June  30,  1S9S,  . 


Kame  and  addrean  of  contractor. 


Date  of  con- 
tract. 


Subject 


Price 
per  ton 
of  8tone. 


Remarks. 


Eu^nie  S.  B«*Idcn,  Rocky  Hill,     Apr.  21, 1891 

CODU. 


Building     break- 
water. 


Cents. 


Contract  completed 
October  3.  1891;  Xi.- 
462  tons  of  stone  de* 
Uvered. 


COMMKRCIAL  STA'JISTICS   FOR  TIIK   CALENDAR  YEAR  1891. 


No  HtatciiHMit  of  the  number  of  vesselH  i)nHNing  this  harbor  of  refufjo  has  l>f<cn 
ri't-eived. 

It  may  be  ai»i)ioximat('ly  ONtiinated  a.s  two-thirds  of  the  number  passinjac  New 
IlavcMi  IJreakwatiT,  for  wliirh  the  record  is  137,^82.     The  value  of  this  commerce 

can  not  be  ascertained.  ^ C^  r\r\c\\o 
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IMPROVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clinton  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  10 
miles  west  of  tlie  mouth  of  the  Connecticut  Biver.  It  consists  of  .an 
open,  shallow  bay,  and  of  the  mouth  of  the  Hammonasset  Biver,  a 
small  stream  which  flows  easterly  in  front  of  the  town  wharves,  and 
empties  into  the  bay.  For  three-quarters  of  a  mile  above  its  mouth  the 
river  is  separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh. 
About  1840  a  breach  was  made  through  this  strip  half  a  mile  above  the 
mouth  of  the  river,  which  diverted  a  considerable  part  of  the  tidal  flow, 
and  since  then  two  shoals  have  formed,  one  just  inside  the  river's 
mouth  with  4.5  feet  depth  of  water,  and  one  out  in  the  bay  shortly 
before  reaching  the  deep  water  of  the  Sound,  with  a  depth  of  4  feet. 
It  is  said  that  formerly  there  were  depths  of  from  8  to  12  feet  on  both 
these  bars,  and  that  shoaling  occurred  soon  after  the  breach  was  made. 

PROJECT  FOR  raPROVEMENT. 

By  act,  approved  March  3, 1881,  Congress  authorized  a  survey  of  the 
harbor,  which  was  made  the  sfime  year.  In  his  report  on  the  survey, 
dated  January  17, 1882,  and  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1882,  Part  I,  page  630,  Col.  Barlow,  Corps  of 
Engineers,  submitted  a  project  for  restoring  the  original  condition  of 
the  channel  by  closin'g  the  breach  and  by  subsequently  (should  the 
increased  tidal  cuiTcnt  not  produce  the  deepening  desired)  dredging 
through  the  shoals  to  make  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water. 

The  cost  of  a  dike  to  close^the  breach  was  estimated  at  $3,000  and 
the  cost  of  the  whole  pnyect,  fncluding  the  dredging,  at  $10,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Nothing  was  done.  The  dredging  contemplated  •  during  the  spring 
of  1892  was  deferred  at  suggestion  of  parties  interested  in  tlie  improve- 
ment, on  the  ground  that  at  that  season  of  the  year  it  would  work  con- 
siderable injury  to  the  oyster  crop,  which  is  one  of  the  principal  in- 
dustries of  the  place. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dike  across  the  breach  in  the  beach  was  built  in  1883,  and  re- 
paired and  strengthened  in  1891.  It  contains  2,310  tons  of  granite,  and 
is  in  good  condition. 

No  material  change  in  the  channel  has  occurred  since  the  improve- 
ment began. 

PROPOSED  OPERATIONS. 

With  the  available  funds  it  is  proposed  to  dredge  to  make  the  chan- 
nel 6  feet  deep  at  mean  low  water,  and  as  wide  as  may  be,  the  work  to 
be  done  at  such  season  of  the  year  as  will  least  injure  the  oyster  inter- 
ests of  the  place.  Future  appropriations  will  be  applied  to  completing 
the  channel  as  provided  for  in  the  project.  ^  , 
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Aiipropriatioiis  for  improving  Clinton  Harbor,  Connecticut,  have  been 
made  as  follows : 


Application.      .  Date. 

Cojiatriiction  of  dike Aug.  2, 1882 

KepAirn  of  ilike  and  dredging ". \  Sept.  19. 1890 

Total ' 


Amount. 


$3,000 
3,500 


0.500 


Clinton  Harbor  is  iu  the  collection  district  of  Hartford.  The  nearest  ligfat-honoe 
is  on  Falkner  Island;  8  iniles  southwest.  Fort  Halo,  New  Haven  Harbor,  22  miles 
west,  is  the  uearent  work  of  defense. 

Money  statement, 

July  1, 1891,  balance  unexpended $3, 365. 22 

June  30, 1892,  amount  expended  during  fiscal  year 1, 782. 47 

July  1, 1892,  balance  unexpended 1, 582. 75 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 3, 582.  75 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  y«*ar  ending  June  30, 1894  1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  C.\LKNI).ftl  YKAR  1891. 

Arrivals  and  departures  of  vessels 00  to  100 

Shipment-s :  wood,  lumber,  hay,  etc tons . .         2, 800 

Receipts : 

Coal do...         1,250 

Lumber,  100,000  feet,  equals  about do. . .  150 

Oysters,  8,000  bushels,  equals  about .'.  do . . .  520 

Draft  of  vessels  using  the  harbor feet. .       ^  to7 

Tonnage  of  vessels  using  the  harbor tons .  .  30  to  150 

No  statistics  were  received  for  the  year  1890.  The  figures  for  1891  are  estliuatej}, 
and  are  the  same  as  those  submitted  for  1889,  showing  no  change  in  the  amount  of 
commerce*    No  new  lines  of  transportation  have  been  established  since  July  1, 1891. 


D  6. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  extending  about  4  miles  inland  and  from  1  to  2  miles  wide. 
The  Mill  and  Quinnipiac  rivers  empty  into  the  head  of  the  harbor;  they 
are  streams  of  no  commercial  importance  except  for  tidal  navigation 
at  or  near  their  mouths. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  flats  on  either  side.  When  the  Government  began  work  in  this 
harbor  in  1867,  the  available  low- water  depth  from  the  city  wharves  to 
Cranes  Bar,  about  one-third  way  down  the  harbor,  was  9  feet;  thence 
to  Fort  Hale,  which  is  about  halfway  down,  it  was  IG  feet  or  over.  A 
short  distance  below  Fort  Hale  was  a  bar  of  very  soft  mud,  extending 
across  the  harbor,  witli  13  teet  available  depth  at  mean  low  water. 
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The  entrance  to  the  harbor  was  partly  obstructed  by  ^several  sunken 
rocks. 

PROJECTS  FOR  IMPROVEMENT. 

Several  pl^ns  for  removal  of.  certain  of  the  rocks  at  the  harbor  en- 
trance have  been  proposed  and  undertaken,  but  not  completed.  Tlie 
removal  of  the  harbor  light-house  to  Southwest  Ledge  and  the  com- 
pletion of  the  proposed  system  of  breakwaters  will  obviate  the  neces- 
sity of  further  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  the  most 
part;  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  under 
subsequent  appropriations  and  not  based  upon  examinations  or  surveys 
order^  by  Congress. 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ex.  Boc.  Ko. 
95,  Forty-first  Congress,  third  session,  and  also  on  page  771  of  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1871,  Gen.  Warren, 
TJ.  S.  Engineers,  states  that  "the  business  of  New  Haven  requires  that 
there  should  be  a  channel  dredged  200  feet  wide  and  to  a  depth  of  14 
feet  at  mean  low  water  up  to  the  wharves,"  and  that  this  is  "  in 
many  respects  more  important  to  New  Haven  than  the  removal  of  the 
rocks  at  the  entrance  of  the  harbor.''  It  waa  estimated  tq  cost 
$64,815. 

March  3^  1871,  (40,000  was  appropriated  for  this  harbor,  and  it  was 
expended  m  the  same  year  in  making  a  channel  13  feet  deep,  200  feet 
wide  up  to  Long  Wharf,  350  feet  wide  at  the  bend  at  Long  Wharf,  and 
100  feet  wide  from  there  to  the  steamboat  wharf. 

In  a  letter  of  December  23, 1871,  printed  in  House  Ex.  Doc.  No.  137, 
Forty-second  Congress,  first  session.  Gen.  Warren  submitted  an  es- 
timate of  $26,260  for  dredging  16  feet  deep  and  200  feet  wide  across 
Fort  Hale  Bar,  adding  that  there  was  some  doubt  as  to  the  permanence 
of  such  a  channel.  June  10,  1872,  $15,000  was  appropriated  for  the  re- 
moval of  rocks  and  $20,000  for  harbor  improvement.  The  former 
amount  was  expended  upon  Luddington  Rock;  the  latter,  with  part  of 
an  appropriation  of  $25,000,  made  March  3,  1873,  was  expended  in 
dredging  on  Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the 
channel  had  been  made  16  feet  deep  and  200  feet  wide,  as  proposed.  It 
soon  filled  to  nearly  its  former  condition.  The  13-foot  channel  above 
Long  Wharf  was  widened  to  110  feet  in  the  same  year. 

In  the  annual  report  for  1873  Gen.  Warren  says: 

It  is  thought  that  no  improvement  here,  beyond  Avhat  can  be  accomplished  with 
the  funds  now  ayailable,  is  caUed  for  on  the  pai*t  of  the  United  States,  and  no  further 
appropriation  is  asked  for. 

No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  annual  report  of  that  year. 

January  21, 1876,  the  House  of  Representatives,  by  resolution,  asked 
"for  a  report  from  surveys  already  made  in  regard  to  the  expediency 
of  widening  and  deepening  the  main  channel  of  New  Haven  Harbor, 
"  Gonnecticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency 
and  estimate  of  cost  of  a  breakwater."  In  a  report  dated  January  27, 
1875,  Col.  Barlow,  U.  S.  Engineers,  then  in  charge,  submitted  the  fol- 
lowing estimates  in  reply  to  that  part  of  thft  resolution  relating  to  the 
channel  (see  Annual  Repoi-t  of  the  Chief  of  Engineers  for  1875,  Part  II, 
page  250). 

For  channel  400  feet  wide  and  20  feet  deep ^16, 490 

For  channel  400  feet  wide  and  18  feet  <l<M*p 276, 990 

For  channel  300  feet  wide  and  20  feet  deep 329, 925 

For  chaim©!  300 feet  wide  »ad  18  feet  deep .%.,,..,.,, /TT    208,8y0 
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Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engi- 
neers, he  estimated  $10,000  as  the  coet  of  widening  to  200  feet  the  13- 
foot  channel  above  Long  Wharf,  already  110  feet  wide. 

lu  submitting  these  reports  the  Chief  of  Engineers  recommended 
the  latter  work  **  as  being  of  immediate  importanee,  and  whatever  ac- 
tion may  be  taken  upon  the  project  of  making  a  20-foot  ehaonel  this  at 
least  should  be  done."  In  a  subsequent  report  on  the  same  matter, 
Febniary  9,  1875,  CoL  Barlow  presented  an  estimate  of  $35,000  for 
widening  the  channel  above  Long  Wharf  to  400  feet;  this  was  trans- 
niittod  to  the  House  of  Representatives,  by  the  Secretary  of  War,  Feb- 
ruary 13^  1875,  with  favorable  indorsement  of  the  Chief  of  Engineers. 
The  latter  plan  was  carried  out  under  the  appropriation  of  $10,000, 
made  March  3,  1875,  with  a  balance  of  about  $6,000  from  previous  ap- 
propriations, and  the  13-foot  channel  was  made  415  feet  wide  above 
Long  Wharf,  the  price  of  work  being  much  lower  than  had  been  esti- 
mated. 

Nothing  was  appropriated  for  this  harbor  in  1876  and  1877. 

In  the  annual  report  for  1877  Col.  Barlow  refers  to  the  estimates 
submitted  in  his  letter  of  January  25, 1875,  and  recommends  that  the 
channel  below  Long  W^hai'f  be  made  400  feet  wide  and  16  feet  deep,  its 
then  dimensions  (200  feet  wide  and  13  feet  deep)  not  affording  "suffi- 
cient space  for  convenient  navigation.''  The  estimated  cost  was 
$40,000. 

In  1878,  under  the  appropriation  of  $25,000  made  June  14, 1878,  the 
channel  was  dredged  to  the  length  and  depth  proposed,  with  width  of 
300  feet. 

In  a  letter  of  February  4, 1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1879,  Part  I,  page  336),  Col.  Barlow  recom- 
mends deepening  the  channel  above  Long  Wharf  and  widening  the 
channel  below  to  secure  400  feet  width,  with  16  feet  depth  -from  the 
steamboat  wharf  down  to  Fort  Hale;  also  dredging  a  channel  500  feet 
wide  and  16  feet  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Hale  was  estimated  to  cost  $65,000;  that  below,  $35,000.  The  ]>ro- 
X>osed  depth  and  slightly  greater  width  above  Fort  Hale  waa  obtained 
by  October,  1881,  under  three  successive  appropriations  of  $15J)00 
each,  made  in  1879, 1880,  and  1881.  Nothing  had  been  done  on  Fort 
Hale  Bar. 

In  the  annual  report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  annual  report  for  1880  (Part  I,  page  445),  Col.  Barlow  renews 
his  recommendation  for  dredging  a  channel  through  Fort  Hale  Bar  500 
feet  wide  and  16  feet  deep. 

In  the  annual  report  for  1881  (Part  I,  page  592),  after  current  obser- 
vations and  borings  had  been  made,  a  dike  from  Sandy  Point  is  recom- 
mended, the  length  to  be  determined  experimentally  as  construction 
progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to" 
cost  *60,(KK). 

Under  api>ropriation  of  $30,000  made  August  2,  1882,  a  plan  for  this 
dike  was  submitted  and  referred  to  tlie  Board  of  Engineers,  by  whom 
it  was  slightly  modified  and  approved  October  2,  1882. 

The  i>ro,ject,  as  approved,  consisted  of  a  dike  connected  with  Sandy 
Point  by  a  sJiorc  arm  about  2,160  feet  long  and  extending  southward 
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as  a  channel  arm  about  3,200  feet,  the  channel  arm  and  pai-t  of  the 
shore  arm  to  be  built  of  creosoted  piling  in  double  rows,  filled  in  with 
stone.  In  1883  the  location  of  the  shore  arm  was  modified  upon  the 
request  of  oyster- growets  in  the  vicinity,  and  in  1886  the  method  of  coq- 
'  struetion  was  changed,  to  use  riprap  instead  of  creosoted  piling,  the 
latter  being  found  more  expensive  both  to. construct  and  to  keep  in 
rejiair. 

The  appropriations  of  1882,  1886,  and  nearly  all  of  1888,  were 
expended  upon  the  dike,  building  the  shore  arm,  and  more  than  half  of 
the  channel  arm.  The  appropriation  of  1884  was  expended  in  dredg- 
ing under  a  special  project  for  widening  the  channel  above  Long 
Wharf,  with  depths  of  8  and  12  feet,  and  for  removing  part  of  the  old 
piers  and  abutments  at  Tomlinsons  Bridge,  which  bridge  was  at  that 
time  being  rebuilt. 

The  present  project  for  making  a  16- foot  channel  across  the  Fort  Hale 
Bar  includes  the  completion  of  the  dike  and  dredging  a  channel  400 
feet  wide  and  16  feet  deep  through  the  bar.  Revised  estimates  for 
com])letion,  made  in  1887  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  Part  I,  pages  599  and  600),  placed  the  cost  of  completion  at 
that  time  at  $46,000  for  the  dike  and  $47,000  for  the  channel;  total, 
$93,000.  •  This  is  to  be  reduced  by  $30,000,  since  appropriated,  making 
the  present  estimate  for  completion  $63,000. 

Up  to  July  1,  1891,  the  shore  arm  and  2,089  linear  feet  of  the  chan- 
nel arm  of  the  dike  had  beeii  built.  No  dredging  had  been  done  on  Fort 
Hale  Bar  since  1873,  and  the  available  depth  there  ^vas  about  13  feet 
at  mean  low  water  5  above  Fort  Hale  the  channel  had  be«n  made  16  feet 
deep  at  mean  low  water  and  from  400  to  700  febt  wide. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  ^UNB  30,  1892. 

Nothing  wa«  done. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  the  bar  there  is  a  16-foot  channel  up  to  Tomlinsoiii» 
Bridge,  at  the  head  of  the  harbor,  witli  from  400  to  700  feet  width. 

Of  the  Sandy  Point  Dike,  the  shore  arm^  2,140  feet  long  and  2,089 
feet  of  the  channel  arm  (including  an  ice  breaker  20  feet  long),  have 
been  built;  1,294  feet  of  the  inner  end  of  the  shore  arm  are  of  riprap; 
the  out^r  part  of  the  shore  arm,  846  feet  long  and  254  feet  of  the  north 
end  of  the  channel  arm,  are  built  of  two  rows  of  creosoted  piling,  8  feet 
apart  from  out  to  out,  and  filled  in  with  stone;  1,816  feet  of  the  channel 
arm  south  of  the  pile  work  are  built  of  riprap,  of  which  the  north  273 
fe^it  are  on  a  log  foundation;  the  ice  breaker  at  the  north  end  of  the 
channel  arm  is  also  of  heavy  riprap  on  log  foundation.  Parts  of  the 
dike  have  settled  from  1  to  2  feet. 

PROPOSED   OPERATIONS. 

Future  appropriations  will  be  applied  to  extending  the  dike  or  to 
dredging  the  channel,  or  to  both.  The  estimated  cost  of  completing 
these  works  is  $63,000,  to  which  should  be  added  an  estimate  of  $5,000 
^nnuall^  required  for  maintei^ance  of  cl^aiinels  aad  repair  of  dike. 
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Appropriations  for  the  improvemeut  of  New  Haven  Harbor  Lave 
beeu  made  as  follows : 


Application. 


Bftto. 


Benioval  of  Middlellock,  not  expended  until  1867 Aii^. 

Kemoval  of  rocks    ^ July 

Dredging  (13  feet)  ab'ive  Fort  Halo ....Mar. 

Dredging  (16  feet)  Fort  Hnle  Bar  and  removal  of  rooks '. .  J  imo 

Dredging  (16  foot)  Fort  Halo  Har I  Mar. 

Dredging  (13  feet)  above  Long  Wharf |  Mar. 

Dredging  (16  feet),  Long  Wharf  to  Fort  Hale June 

Dredging  ( 16  feet)  above  Long  WJiarf « '  Mair , 


Do. 


tl  lino 


Dredging  (16  feet),  Long  Wharf  to  Fort  Hale i  Mai-. 

Sandy  Point  Dike '  Aug. 

Dredging  (18, 12,  and  8  feet)  above  Long  Wharf 'July 

Sandy  Point  Dike : '  Aug. 

Do j  Aug. 

Dredging 'Sept. 


30, 1852 

11. 1870 
3, 1871 

10,  lKr2 
3.187a 
3,W75 

18, 1878 
3, 1879 

14,1880 
9:1881 
2, 1882 
.M884 
5.1886 

11,1888 

19,1890 


Total  . 


Amount 


$6,000 
13,000 
40.000 
35.000 
25.00U 
10,000 
25.000 
15.000 
15.008 
15,000 
30.000 
10.000 
20.009 
15.000 
15,000 


291,000 


New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  3^  miles  from  Long  Island  Sound. 
There  is  a  light-house  on  Southwest  I^edge,  at  the  mouth  of  the  harbor.  * 
Fort  Hale,  2  miles  below  the  city,  commands  the  channel. 

Money  statement, 

July  1, 1891 ,  balance  unexpended $9, 838. 45 

June  30, 1892,  amounted  expended  during  fiscal  year 9, 120. 05 

July  1, 1892,  balance  unexpended* 718. 40 

Amount  appropriated  by  act  approved  July  13,  1892 15,  OOO.  00 

Amount  available  for  fiscal  year  ending  .Tune  30,  1893 15, 718. 40 

(Amount  (estimated)  recpiired  for  completion  of  existing  project 48,  OOO.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894    48, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKKCIAL  STATLSTIC'S   FOR  THE   CALEXDAK  YEAR  1891. 

Value  of  imports $819,683.25 

Value  of  exports $950,699.77 

Revenue  receipts $92,431.02 

Foreign  vessels :  entered,  39 ;  cleared,  20 59 

Domestic  vessels :  entered,  1,118;  cleared,  1,129 2,247 

Tonnage,  of  teasels  owned  at  thh  port. 

Turn. 

Steamers .  9,435 

Sailing  vesHels 25, 826 

Barges 19,201 

Total - 54,462 

('oaatwiKe. 


Arlulc!*. 


Coal,  received  and  shipped  ........ 

Iron,  received 

Ltiinber,  rocfivfMl,88.(K)0.(HK»  fet't. 


()vHt4T8,  re<'oiv<Hl  and  Khipp««d  . 
Min4o11ancoiiB  inerchRndiKe. ahipji  -il 
Miflcellaueoutt  niervlmudiHe,  reoeivtil 


Tons. 


840,000 
13!*,  250 
V.V2.  «KK) 
75,  O'M 
fl9t).5(l0 
010. 2(H) 


Value. 


$3,360,000 

8,3ua.25.> 

2, 010,  OtMl 

7S0,«»» 

108,9rM.OlH) 

136,530.(101) 


Total 3,07tt,050  '      235.^11,250 
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Vessels  arritnng  and  departing, 

[Draft  6  to  20  feet.] 

Stoanu'i-s 25.490 

Su  ili  u  jr  Y  08»e  1 8 1 8 j  90x) 

BargcH '. 13,886 

Total 58,276 

The  above  fignros  hIiow  an  iucroased  tonnage  of  freights  over  those  reported  for 
last  year  of  99,550  tons.  • 
Two  new  transportation  lines  have  been  established  since  July  l,  1891. 


D7. 

.   CONSTRUCTION  OF  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT. 

New  Haven  Harbor  is  the  only  natural  harbor  of  any  considerable 
area  and  depth  in  Long  Island  Sound  between  New  London  Harbor, 
45  miles  east,  and  Huntington  Bay,  32  miles  southwest.  At  this  point 
Long  Island  Sound  is  at  its  widest,  and  the  broad,  open  mouth  of  the 
liarlK)r  left  the  anchorage  ground  exposed  to  storms  from  a  southerly 
quarter,  so  that  vessels  driven  in  by  stress  of  weather  were  frequently 
obliged  to  cross  Fort  Hale  Bar,  going  from  2  to  4  miles  up  the  harbor, 
and  to  anchor  in  the  dredged  channel,  in  order  to  reach  secure  shelter. 

PROJECT. 

December  16, 1874,  the  harbor  commissioners  of  New  Haven  addressed 
a  memorial  to  the  members  of  Congress  from  Connecticut,  asking  that 
measures  be  taken  "  to  procure  appropriations  by  Congress  for  deepen- 
ing the  main  ship  channel  of  the  harbor  to  20  feet,  and  for  constructiug 
a  breakwater  from  the  light-house  [then  on  Five  Mile  Point]  to  South- 
west Ledge." 

The  memorial,  printed  in  House  Ex.  Doc.  No.  162,  Forty-third  Con- 
gress, second  session,  states  that  the  breakwater  contemplated  would 
add  greatly  to  the  value  of  the  harbor  as  a  harbor  of  refiige. 

January  21, 1875,  a  resolution  was  passed  by  the  House  of  Bepre- 
sentatives,  asking  "  for  a  report  from  surveys  already  made  in  regard 
to  the  expediency  of  widening  and  deepening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  entrance  to  said  harbor  and  Southwest  Ledge,  so 
called,  or  such  part  of  said  distance  as  may  be  found  most  expedient  or 
necessary  for  the  protection  of  said  harbor.''  In  reply  to  this  resolu- 
tion a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
January  27, 1875,  printed  in  House  Ex.  Doc.  above  mentioned,  and  also 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1876,  Part  II,  page 
251,  suggesting  three  locations  for  a  breakwater,  viz: 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adams  Fall  Bock,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  farther  north^  running  nearly  west  from  Five 
Mile  Point. 
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Estimates  of  cost  ranging  from  $248,000  to  $465,330  were  submitted, 
and  with  the  report  were  also  presented  letters  and  commercial  statis- 
tics bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Col.  Barlow  in  the  succeeding  annual  re- 
ports for  1876, 1877,  and  1878,  and  in  the  latt>er  year  additional  statistics 
were  submitted,  but  no  action  was  taken  until  1879,  when  an  appropri- 
ation of  830,000  was  made  for  the  "  construction^ of  a  breakwater  at 
Kew  liaven.  Conn." 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made  and  a  map  transmitted  to  the  Chief  of  Engineers 
with  several  projects  for  breakwaters,  which  were  referred  to  the  Board 
of  Engineers  for  report. 

The  report  of  the  Board,  dated  November  24, 1879,  and  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1880,  Part  I,  pages 
449  to  452,  recommended  a  breakwater  from  Southwest  Ledge  to  Quixes 
Ledge,  as  contemplated  in  the  resolution  of  the  House  of  Representa- 
tives of  January  21,  1875,  but  as  the  anchorage  ground  would  still  be 
exposed  to  southwesterly  gales  the  Board  stated  as  its  opinion  that  a 
breakwater  extending  northwest  from  Luddington  Rock  would  be  nec- 
essary. Their  plan  provided  for  two  riprap  breakwaters,  12  feet  wide 
on  top,  rising  6  feet  above  high  water,  with  exterior  slopes  of  1  on  3 
and  interior  slopes  of  2  on  3,  with  estimates  as  follows: 

Estimates  for  breakwater  from  Light-house  Ledge  to  Quixes  Ledge, 

Length  of  constniction yards. -        1, 100 

Averagt?  h<Mglit  of  work feet..  32 

Average  cross  action yards..  299 

Cost  per  cubic  yard $2 

328,900  cubic  yards,  at  $2 $657,800 

EHtmaies  for  hrakwater  in  ricinify  of  Luddington  Bock, 

Length yards- .      1, 400 

Average  height feet . .  28 

CroRH  section square  yards..  233i 

326,667  cubic  yards,  at  $2 $653,334 

This  plan  locates  tlie  easterly  breakwater  so  as  to  lie  between  Light- 
house Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
one  to  extend  in  a  northwest  and  southeast  direction,  overlying  Lud- 
dington Rock.  The  report  of  the  Board  was  transmitted  to  the  Secre- 
tary of  War  by  the  Chief  of  Engineers,  with  the  suggestion  that  the  ap- 
propriation ($3(),(M)())  be  applied  towards  the  construction  of  the  easterly 
breakwater,  and  was  iipproved  by  him  January  31,  1880.  Before  work 
had  been  begun  the  details  of  cross  section  were  modified,  with  the  ap- 
proval of  the  Chief  of  Engineers,  so  that  the  exterior  slope  should  be  1 
on  2  and  the  int(Miov  1  on  1. 

The  first  load  of  stone  w>is  delivered  April  22,  1880,  beginning  the 
east  breakwater  at  the  end  resting  upon  Southwest  Ledge.  CTnder  sub- 
sequent appropriations  it  was  extended  northeasterly,  and  completed  to 
and  across  Quixes  Ledge  on  February  22,  1890, 

The  river  and  harbor  act  of  1888  provided: 

Andtho  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water, and  the  Secretary  of  War  is  authorized,  in  his  disoretiou,  to  expend  any  por^ 
tioii  of  said  sum  in  its  oommencement, 
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An  examination  in  reference  to  this  matter  was  made  in  the  fall  of 
1888  and  the  results  reported  to  the  Chief  of  Engineers,  in  a  letter  dated 
Jannary  26, 1889,  and  printed  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1889,  Part  I,  page  679.  In  my  Annual  Report  for  1889  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  678)  I 
presented  a  modification  of  the  project,  adapted  to  the  present  and  pros- 
pective requirements  of  commerce  of  Long  Island  Sound.  This  modi- 
fication contemplated  the  relocation  of  the  westerly  breakwater  by 
changing  its  location  about  6,000  feet  to  the  south  westward,  and  the 
construction  of  a  middle  breakwater,  commencing  at  a  point  1,000  feet  N. 
640  E.  from  Luddington  Rock,  and  extending  S.  ^49  W.,  5,000  feet,  cross- 
ing the  rock,  and  also  a  breakwater  about  1,200  feet  long,  to  partly  close 
the  space  between  Quixes  Ledge  and  the  east  shore. 

The  cross  section  of  these  breakwaters  was  intended  to  be  the  same 
as  the  one  from  Southwest  Ledge  to  Quixes  Ledge,  viz,  12  feet  wide  on 
top,  the  top  to  be  6  feet  above  mean  high  water,  with  outer  slope  of  1 
upon  2,  and  inner  slope  of  1  upon  1.  It  was  estimated  that  this  relo- 
cation of  the  western  breakwater,  including  the  intermediate  break- 
water across  Luddington  Rock,  would  increase  the  cost  of  completion 
($941,135  in  1889)  by  about  $750,000,  and  the  construction  of  the  break- 
water at  the  east  shore  would  add  about  $90,000  more. 

By  act  of  Congress  approved  September  19,  1890,  $120,000  was 
appropriated  for  "  constructing  breakwater  at  New  Haven,  Conn.,  in 
accordance  with  the  plans  submitted  by  the  Chief  of  Engineers  in 
Report  for  1889,  page  678." 

The  estimated  cost  of  this  project  from  the  beginning  is  therefore 
($1,311,134  +  $750,000  +  $90,000)  $2,161,134,  of  which,  up  to  July  1, 
1892,  $490,000  have  been  appropriated,  and  the  estimated  cost  of  com- 
pletion of  the  project  is  $1,661,134. 

Up  to  July  1, 1891,  the  east  breakwater  had  been  completed,  and  the 
westerly  breakwater  across  Luddington  Rock  had  been  begun,  about 
350  linear  feet  being  built  to  partial  dimensions. 

OPBBATIONS  DUEINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  work  was  in  progress  under  contract 
for  about  110,000  tons  of  granite,  at  price  of  $1.07  per  ton  placed  in 
the  breakwater  crossing  Luddington  Rock. 

Supplementary  articles  of  agreement  were  entered  into  under  date 
of  October  6, 1891.  permitting  the  use  of  Connecticut  River  sandstone 
in  lieu  of  granite  lor  parts  of  the  work  below  low  water,  at  the  rate  of 
$1.04  per  ton. 

Under  this  contract  and  supplementary  articles,  during  the  past  fiscal 
year,  46,774  tons  of  granite  and  24,491  tons  of  sandstone  were  deliv- 
ered and  placed  in  the  work  a«  required,  building  1,630  linear  feet  of 
the  breakwater.    The  contract  is  not  yet  completed. 

The  present  length  of  the  breakwater,  all  built  under  the  above  con- 
tract, is  1,980  feet,  of  which  500  feet  are  northeastwardly  and  1,480  feet 
southwestwardly  from  Luddington  Rock.  It  contains  89,284  tons  of 
stone,  64,793  tons  being  granite  and  24,491  tons  sandstone. 

In  order  to  cover  the  distance  and  secure  shelter  more  rapidly  this 
work  was  first  built  to  a  height  of  only  3  feet  above  high  water,  with 
top  width  of  6  feet  and  side  slopes  of  1  upon  1.  A  succession  of  lieavy 
storms  showed  that  this  cross  section  was  not  sufficient  and  it  has 
since  been  increased,  making  the  top  width  8  feet  and  height  5  feet 
above  mean  high  water.  ^  I 

Digrtized  by  VjOOQ IC 


676         REPORT  OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

A  supplementary  contract,  dated  Marcli  14, 1892,  provides  for  pay- 
ment for  work  of  increasing  cross  section  at  rate  of  10  cents  per  tori  in 
addition  to  the  contract  prices  for  not  to  exceed  10,000  tons,  that  being 
the  estimated  amount  needed. to  enlarge  the  part  of  tiie  breakwater 
built  at  that  date. 

PRESENT  CONDITION  OP  WORK. 

The  east  breakwater  was  completed  February  22, 1890  j  it  is  3,450 
feet  long,  extending  from  the  foundation  of  the  light-house  on  South- 
west Ledge  northeasterly  to  and  across  Quixes  Ledge,  terminating  in 
a  deptli  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channeL 
It  contains  293,777  tons  of  riprap,  and  the  average  cost  (supervision, 
etc.,  included)  has  been  $102.50  per  linear  foot.  The  whole  work  is  in 
good  condition. 

The  middle  breakwater,  crossing  Luddington  Bock,  is  as  described 
in  the  preceding  section. 

PROPOSED  OPERATIONS. 

With  the  available  funds  and  under  the  existing  contract  the  break- 
water will  be  extended  southwestwardly  about  350  feet. 

Futuie  appropriations  will  be  applied  to  completing  this  breakwater 
and  to  carrying  out  the  project  as  adopted. 

Appropriations  for  breakwaters  at  Kew  Haven  have  been  made  as 
follows : 


Application. 


Bate. 


Amount 


Easterly  breakwater 

Do 

Do 

Do 

Do 

Do , 

Completing  easterly  breakwater. 
Middle  breakwater 


Mar.  8,1879 
June  1^,1880 
Mar.  8,1881 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Ang.11,1888 
Sept.  10, 1800 


$30,000 
30,  (MK) 

eo.ooo 

60.000 
40.000 
75.000 
75,000 
120.  DUO 


Total. 


490,000 


New  Haven,  the  port  of  entry  for  the  oonection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwaters. 

There  is  a  light-house  on  Southwest  Ledge,  the  west  terminus  of  the  east  break* 
water. 

Fort  HalO;  2  miles  north  of  the  breakwater,  commands  the  harbor  ohanneL 


Money  statement. 

July  1, 1891,  balance  unexpended $119,9U.0B 

Juno  30, 1892,  amount  expended  during  fiscal  year 67, 285. 15 

July  1,  1892,  balance  unexpended 52,628.91 

July  1,1892,  outstanding  liabilities $21,169.77  , 

July  1, 1892,  amount  covered  by  uncompleted  contracts 22, 173. 72 

43,343.49 

July  1,  1892.  balance  available 9,285.42 

Amount  appropriated  by  act  approved  July  13,  1802 120, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 18C3 129, 285. 42 

Amount  (estimated)  required  for  conndction  of  existing  project ^^^^f  134.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894 600^000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

.    iMWbor  ftcts  of  1866  *ud  I8^7f                                                            n  \ 
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Ahstract  of  contractB  for  oonstruction  of  hrealnvafer  at  New  ffaven,  Conn,,  in  force 
daring  the  fiecal  year  ending  June  30^  lS9fS, 


Name  and  address  of  contractor. 

Date  of 
contract. 

Suljject  of  contract. 

Price 
per  ton. 

James  J.  Moran,  Brooklyn,  N.  T.  * 

James    J.    Horan.  Brooklyn,  K.  Y., 
aapplcmentary  to  above.* 

Dec.  20,1890 
Oct.     6. 1801 
Mar.  14,1893 

DeliTering  riprap  granite  and  con- 
structing breakwater. 

Substituting  Connecticut  Kiver 
sandstone  for  granite. 

Enlarging  work  already  built,  us- 
ing 10,000  tons  of  stone,  at  addi- 
tional price  of 

$1.07 
1.04 
.10 

*  In  progress. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1891. 

VesseU  passing  New  Haven  Breakwater, 

Men  of  war 42 

Steamships 2,4.50 

Steamers  of  all  kinds 41,690 

8hi|>H,  barks,  and  brigs 1,280 

Schooners  and  sloops 56, 620 

Barges  in  tow 35,800 

Total 137,882 

This  is  4,142  more  vessels  than  reported  for  the  previous  year.  In  neither  case  are 
the  records  complete,  as  many  vessels  pass  unobserved  in  the  night  or  during  thick 
iveather. 

The  value  of  tliis  commerce  can  not  be  ascertained. 


D  8. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

This  harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  9 
miles  southwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open 
bay,  from  the  head  of  which  the  Wepauwog  River,  a  smaU  tidal  stream, 
extends  three  quarters  of  a  mile  north  to  the  Milford  wharves,  and  the 
Indian  Kiver,  another  small  inlet,  extends  northeasterly.  The  mouth 
of  the  latter  stream  is  partly  closed  by  a  dam  formerly  used  to  create 
power  for  a  tide  mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  river  was 
less  than  2  feet  at  mean  low  waten  and  in  some  places  between  there 
and  the  upper  wharves  low  tide  leu  the  channels  nearly  bare. 

The  mean  rise  of  tide  is  6.2  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congress 
in  the  river  and  harbor  act  of  1872.  There  being  no  breakwater,  a  sur- 
vey of  the  harbor  was  made  for  a  breakwater,  and  in  his  report,  dated 
Ijecember  24:,  1872  (printed  as  part  of  Ex.  Doc.  No.  107,  Forty-second 
Congress,  third  session,  and  also  on  page  1041  of  the  Annual  Eeport  of 
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the  Chief  of  Engineers  for  1873),  Gen.  Warren,  U.  S.  Engineers,  sub- 
mitted the  following  plan  of  improvemeut: 

1.  A  riprap  breakwater  ixom  Welch's  Point,  on  the  east  side  of  the  month 

of  tho  harbor $67,000 

2.  Prottntinp  the  bluffs  on  the  east  shore  from  erosion  by  means  of  small 

stone  jetties 5,500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  mouth  of  the 

river 6,250 

4.  A  jetty  on  the  east  side  of  tho  channel  to  prevent  dredged  area  from  Mh 

mg/and  to  confine  the  action  of  the  tide 5,000 

Superintendence 1, 250 

Total 85,000 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
above  project  was  begun,  building  tlie  small  jetties  to  i)rotect  the  east 
shore.  Twelve  such  jetties  were  built,  100  to  130  feet  long,  and  rising 
to  9  feet  above  mean  low  water.  The  appropriation  of  1875  ($13,000) 
was  applied  to  the  repair  of  these  jetties,  to  construction  of  a  jetty  from 
the  east  shore,  at  the  mouth  of  the  Lidian  River  (Long  Jetty),  and  to 
dredging  across  the  bar. 

In  the  Annual  Eeport  for  1876,  Part  I,  page  2251,  Col.  Barlow,  U.  S. 
Engineers,  recommended  that  the  dredged  channel  be  carried  up  to 
Town  Wharf,  about  a  half  mile  farther,  at  an  additional  estimated  cost 
of  $9,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
project  for  expenditure  of  the  appropriation  of  $10,000  mado  in  1878. 
In  that  and  the  following  yejir,  the  4-f()ot  channel  across  the  bar  was 
completed  to  100  feet  width,  as  originally  projected,  and  was  extended 
to  Town  Wharf,  with  width  from  GO  to  75  feet,  and  Long  Jetty  was  re- 
paired; also,  under  the  same. appropriation,  in  1879  and  188^0,  an  ad- 
ditional jetty,  authorized  by  Department  letter  of  October  16,  1879, 
was  built  on  the  w^est  side  of  the  channel,  extending  southward  from 
Bums  Point.  This  approi)riation  completed  the  original  project  except 
the  breakwater;  sufficient  money  for  beginning  that  had  not  been 
approi)riated. 

June  14,  1880,  $5,000  was  appropriated,  and  in  accordance  with  a 
project  for  its  expenditure,  submitted  and  approved,  the  4-fcK)t  harbor 
channel  was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf, 
at  the  upper  end  of  the  harbor,  wifh  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and  "at  the  earnest 
solicitations  of  those  most  interested  in  the  works  of  improvement  there, 
an  experimental  channel,  25  feet  wide  and  8  feet  deep,  was  cut  through 
the  bar  at  the  entrance,  lying  witliin  and  on  the  west  side  of  the  chan- 
nel already  made.  This  is  now  of  great  use  to  the  steam  vessels  em- 
l)loyed  in  the  lish-oil  works  at  that  place,  and  it  is  claimed  that  the 
increase  of  shipping  in  the  harbor,  particularly  in  the  oyster  business, 
for  which  those  waters  seem  very  well  adapted,  will  soon  require  an 
8-foot  channel  of  fully  100  feet  width.  Such  a  channel  would  involve 
the  removal  of  about  45,000  cubic  yards  more  of  material,  principally 
sand  and  gravel,  which,  at  ruling  prices,  would  costf,  including  super- 
intendence and  incidental  expenses,  about  $11,000."  (Extract  from  Col. 
Barlow's  Annual  Keport  for  1881 ;  see  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  Part  I,  pages  598  and  599.) 

Under  the  appropriation  of  $5,000,  made  August  2, 1882,  the  project 
above  suggested  was  adopted,  and  the  8-foot  channel  was  widened  to 
65  feet  from  the  bay  up  to  Merwins  Wharf,  with  100  feet  width  around 
the  bend  at  Burns  Point.  In  1889  this  channel  was  made  fully  100 
feet  wide,  and  some  needed  repairs  to  Long  Jetty  were  begun. 
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By  act  of  Congress  approved  March  3, 1881,  a  survey  for  a  break- 
water and  harbor  of  refuge  at  Milford  Harbor  was  authorized.  The 
survey  was  made,  and  a  report,  with  estimates,  was  submitted  January 
20, 1882.  This  rejjort  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1882,  Part  1,  page  632. 

Under  date  of  December  14, 1889,  Hon.  O.  H.  Piatt,  United  States 
Senate,  wrote  the-  Chief  of  Engineers,  requesting  mi  examination  of 
Milford  Harbor  and  a  report  upon  dredging  the  channel  to  the  upper 
wharves.  This  report  was  made  December  31, 1889.  In  compliance 
with  a  resolution  of  the  House  of  Representatix'es  of  January  18,  1890, 
a  copy  of  the  report  was  transmitt-ed  to  the  House,  and  ])rinted  as  the 
House  Ex.  Doc.  No.  139,  Fifty-first  Congress,  first  session  5  also  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1890,  Part  I,  page  629. 

The  act  of  Congress,  approved  September  19,  1890,  appropriated 
$2,500  for  this  improvement.  This  amount  was  estimated  in  previous 
annual  reports  as  required  for  repairs  of  the  jetties,  and,  with  the  ap- 
proval of  the  Chief  of  Engineers,  granite  was  purchased  in  open  market 
t^  be  used  in  widening  the  base  of  Long  Jetty,  at  the  mouth  of  the  In- 
dian River,  the  price  being  $2,50  per  gross  ton  delivered  and  placed; 
and  up  to  July  1, 1891,  170  tons  of  stone  had  been  delivered  and  i)laced, 
repairing  about  160  linear  feet  of  Long  Jetty. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1892. 

At  the  beginning  of  the  year  work  was  in  progress  under  open-market 
transaction,  repairing  Long  Jetty^and  during  the  fiscal  yeixr  670  tons  of 
granite  were  delivered  and  plaeed,  making  a  total  of  840  tons  delivered 
and  placed,  repairing  and  widening  390  feet  on  outside — that  being  the 
distance  from  section  enlarged  in  1889  to  shore  end  of  jetty — and  70  feet 
inside,  commencing  where  work  was  completed  in  1889,  Work  was 
commenced  on  June  10, 1891,  and  finished  August  3, 1891. 

PRESENT  CONDITION   OF  IMPR0VE3IBNT. 

Long  Jetty,  as  now  repaired  and  enlarged,  has  dimensions  as  provided 
in  the  project,  viz,  outer  slope  2  upon  3,  inner  slope  1  upon  1.  There 
yet  remain  about  300  feet  of  the  jetty  not  widened  on  the  inside. 

The  channel,  dredged  4  feet  deep,  with  width  of  60  feet  for  about 
two-thirds  the  distance,  from  the  mouth  of  the  river  to  the  Straw  Works 
Wharf  and  with  width  of  40  feet  for  the  rest  of  the  distance,  has  shoaled 
somewhat. 

The  channel  across  the  bar  is  8  feet  deep  and  over  100  feet  wide. 

PROPOSED  OPERATIONS. 

The  project  is  completed,  and  nothing  further  is  contemplated  under 
it  except  what  is  from  time  to  time  necessary  for  maintenance  of  the 
jetties  and  dredged  channels. 

No  appropriation  is  needed  for  the  ensuing  year. 

Appropriations  for  Milford  Harbor  have  been  made  as  follows: 


Application. 


Date.         Amount. 


Survey Juno  10, 1 872 

Jetties  on  «'a«t  ehore J  nnc  23. 1 874 

Long  Jetty  and  drwlging  at  mouth  of  river I  Mar.    3, 1875 

Dredging  to  Town  Wharf !  June  18, 1878 

Dredging  above  Town  Wharf  and  (8  feet)  below  Me;  .••;:: ^  \Vh«rf,  on  bar June  14. 1880 

Snrvoy  for  breakwater '  Mar.    3, 1881 

Dre<lging  8  feet  on  bar Aug.   2.18^2 

DnHlging  8  feet  on  bar  and  repairing  Long  Jett  v ^  "g-  H.  1888 

Bepairingjettlea '. Sept.  19, 1890 


Total 

I 


$1,500 
5,000 
13,000 
10.000 
5,000 
100 
5,000 
5.000 
2.500 


47,100 


Googl 
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Milford  Harbor  is  in  the  collection  district  of  New  Haven ;  it  is  iibout  9  uiilee  west 
from  Fort  Hale,  New  Haven  Harbor. 
The  nearest  light-bouse  is  on  Stratford  Point,  4  miles  to  westward. 

Money  statement. 

July  1,  1891,  balance  unexpended $2, 571. 95 

June  30,  1892,  amount  expended  during  liscal  year 2, 396. 49 

July  1, 1892,  balance  unexpended 175.46 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1891. 

Vessels  arriving  and  departing, 
P^raft,  8  to  10  feet;  tonnage,  10  to  200  tons.] 

Kind  of  vesflelB.  ^^JL"     ">and 

tripA. 

Bteamers  . . . 
Sail  Tessels . 
Barges 

Total. 

The  chief  articles  of  commerce  are:  Coal,  lumber,  oysters,  and  general  merchan- 
dise, including  fish  oil  and  fertilizers  from  Welch's  Point,  of  which  no  complete  sta- 
tintics  have  been  received.  They  would  probably  differ  but  little  from  thoee  of 
1890,  when  the  aggregate  freight  tonnage  was  about  12,000  tons.  Most  of  the  coal, 
lumber,  and  general  merchandise  are  now  transported  by  rail. 

No  new  lines  of  transportation  have  been  established  during  the  year. 


D  9. 

IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

.  The  Hoiisatonic  is  a  long,  shallow  river,  running  southward  through 
Massachusetts  and  Connecticut,  and  emptying  into  Long  Island  Sound 
just  east  of  Stratford  Point,  about  15  miles  southwest  from  New  Haven. 
At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
Kaugatuck,  a  small  rapid  river.  This  point,  which  has  been  regarded  as 
the  head  of  navigation,  is  nearly  the  head  of  tide  water.  About  a  mile 
above  there  is  a  dam  across  the  Housatonic  River,  fmnishing  large  water 
power.    For  at  least  5  miles  below  Derby  the  water  is  always  fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number)  was 
from  3.5  to  4.6  feet  at  mean  low  water;  there  was  also  a  bar  across  the 
river's  mouth  with  about  4  feet  low -water  depth. 

PROJECTS  FOR  niPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  Representatives,  dat«d 
December  20, 1869,  authorizing  a  survey  of  the  Housatonic  River  below 
Derby,  w  liich  resolution  was  referred  by  the  Se(Tetary  of  War  to  the 
Chief  of  Engineers  for  report  as  to  the  "necessity  for  the  survey,"  an 
examination  of  the  river  from  Derby  to  Long  Island  Sound  was  made 
by  Col.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  January  8, 
1870,  and  recommended  a  detailed  survey  of  all  that  part  of  the  river, 
at  an  estimated  cost  of  $5,000.  This  report  was  printed  in  House  Ex. 
Doc.  No.  62,  Forty-first  Congress,  second  session. 

By  act  of  Congress  approved  July  11, 1870,  a  survey  of  Housatonic 
River  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700 
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was  made  for  a  survey  "  sufficient  to  determine  the  prominent  obstruc- 
tions to  navigation.'^  In  bis  report  on  this  survey,  dated  January  23, 
1871,  and  printed  in  House  Ex.  Doc.  No.  95,  Forty-first  Conp^ess,  third 
session,  also  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1871, 
page  781,  Gen  G.  K.  Warren,  Corps  of  Engineers,  submitted  the  follow- 
ing estimates  for  making  a  channel  7  ffet  deep  at  mean  low  water,  to 
be  200  feet  wide  over  the  bar  at  the  mouth  of  the  river  and  150  ieet  wide 
in  the  river,  the  channel  at  the  river's  mouth  to  be  protected  on  the  east 
side  by  a  breakwater  from  Milford  Beach. 

Jetty  at  Sow  and  Pigs  Heef $4,000 

Removing  Drews  Rock,  357  cubic  yards 2,000 

Dredging  inside  the  bar  at  the  mouth 18,486 

Dredging  on  the  bar  at  the  mouth 12, 000 

Construction  of  breakwater  at  month 368, 475 

The  breakwater  was  to  be  built  of  riprap,  up  to  1 J  feet  above  mean 
low  water,  and  of  dimension  stone  above;  it  was  to  be  6  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot 
curve,  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made,  and  work  in  accordance  with  the  project  was  begun.  In 
1872  the  project  was  modified  to  admit  of  a  jetty  connecting  Drew 
Bock  with  the  west  bank,  instead  of  removal  of  the  rock.  This  was 
done  on  the  ground  of  economy,  and  the  jetty  was  built  in  1872.  The 
result  has  been  to  form  a  bar  below  the  jetty,  wliich  required  such  fre- 
quent dredging  that  it  was  found  expedient  to  remove  the  rock  as 
originally  projected.    This  was  done  in  1887-1888. 

Appropriations  were  not  made  in  sufficient  amounts  to  warrant  begin- 
ning the  breakwater  as  originally  designed,  and  in  1879  Col.  Barlow 
proposed  to  substitute  for  it  a  riprap  jetty,  at  an  estimated  cost  of 
$12,000. 

In  1882  the  estimate  was  changed  to  $20,250,  the  contemplated  jetty 
being  6,000  feet  long,  and  rising  only  to  low- water  level.  Such  a  jetty 
could  subsequently  be  built  higher,  if  necessary,  and  there  seems  no 
doubt  that  this  would  have  to  be  done  before  any  useful  eflect  could  be 
realized.  Therefore  in  my  annual  report  for  1887  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1887,  Part  I,  page  607)  I  presented  re- 
vised estimates  for  a  breakwater,  modifying  the  originally  proposed 
method  of  construction  to  one  for  using  riprap  only,  experience  at  har- 
bors on  Long  Island  Sound  having  shown  this  construction  to  be  as 
durable  as  dimension  work,  and  more  economical. 

At  the  same  time,  estimates  based  on  recent  surveys  for  dredging, 
necessary  to  make  the  channel  7  feet  deep,  with  width  of  200  feet  at  the 
mouth  of  the  river,  and  100  feet  above,  were  submitted.  The  latter 
width  was  adopted  in  1883,  because,  up  to  that  time  the  originally  pro- 
I)Osed  width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  breakwater  and  for  dredging  sub- 
mitted in  1887 : 

For  a  breakwatei  5,750  feet  Ions:,  extending  from  Milford  Beach  3,250  feet 
in  a  ooiiTse  about  south -southeast,  thcuce  parallel  with  and  500  feet  from 
the  channel,  2,500  feet  further  to  the  12-foot  curve ;  inside  the  bend,  to 
be  buUt  up  to  3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes 
1  upon  1,  outside  the  bend  to  be  built  up  to  6  feet  above  high  water,Hop 
width  12  feet,  outer  slope  1  on  2,  and  inner  slope  1  on  1  $175, 000 

For  dredgin<^at  the  mouth  of  the  river  and  at  six  bars  in  the  river,  146,000 
cubic  yards,  at  16  cents,  with  about  15  per  cent  added  for  contingent 
expenses 27, 000 

Total 202,000 

to  wliich  should  be  added  about  $  1,(>(X)  r.nnnMlly  required  for  nuiintenaiveeof  chaiMiels. 
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January  27, 18tS8,  a  letter  further  explaining  tbe  reasons  for  the  new 
estimate  for  breakwater  was  submitted  to  the  Chief  of  Engineers,  and 
was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Con- 
gress, first  session,  and  also  in  the  Annual  lleport  of  the  Chief  of 
Engineers,  for  1888,  Part  I,  page  554. 

July  1, 1891,  dredging  was  iti  progress  upon  the  bar  at  Shelton,  at  the 
head  of  navigation,  to  restore  the  7-foot  channel  at  that  point,  which 
had  been  completely  filled  by  freshets  of  the  previous  winter  and 
spring,  and  a  contract  for  extension  of  the  breakwater  was  in  force, 
but  work  had  not  then  been  begun. 

The  river  bars  generally  had  depths  of  from  4  to  5  feet  at  mean  low 
water,  and  the  breakwater  was  3,21)0  feet  long,  the  first  3.250  feet  being 
built  to  about  half  tide,  and  the  last  (southerly)  40  feet  being  built  to 
4  feet  above  high  water. 

OPERAXIONfl  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  Brown  & 
Fleming,  of  New  York  City,  to  furnish  and  place  in  the  breakwater 
about  20,000  tons  of  riprap  granite,  at  the  rat^  of  f  1.33  per  ton,  with 
a  supplementary  agreement,  dated  June  29, 1891,  to  admit  of  the  use 
of  New  York  City  stone  (gneiss)  at  the  rate  of  $1.23  per  ton. 

Work  under  this  contract  was  begun  July  15,  1891,  and  completed 
May  28,  1892,  the  total  amount  of  stone  delivered  and  placed  under 
this  contract  being  17,150  tons  of  New  York  City  stone,  extending  the 
breakwater  1,282  feet,  and  making  its  total  length  4,572  feet. 

Parts  of  the  breakwater  were  undermined  by  the  currents  dhiring 
the  winter  and  spring  of  1890-'91.  This  required  prompt  repair,  and 
as  the  existing  contra<*t  provided  only  for  extension  of  breakwater, 
with  the  approval  of  the  Chief  of  Engineers,  stone  was  purchased  in 
open  market  for  immediate  use,  and  from  July  10  to  August  11,  1891, 
2,054  cubic  yards  of  riprap  were  purchased  and  placed  in  the  work, 
where  needed  for  such  repairs,  at  the  rate  of  $2  per  cubic  yard. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
with  Kichard  Parrott,  of  Newburg,  N.  Y.,  to  fiirnish  dredging  plant 
and  operate  it  at  the  rate  of  $16  per  actual  working  hour  of  dredge. 

During  the  fiscal  year  the  dredge  worked  287^^  hours,  removing 
13,013  cubic  yards  of  material,  mostly  sand.  The  contract  was  com- 
pleted November  11,  1891. 

The  total  amount  of  material  removed  under  the  contract  was 
15,789  cubic  yards  in  an  actual  working  time  of  332|i  hours. 

All  the  work  was  on  Shelton  Bar,  where  a  channel  was  dredged 
about  1,400  feet  long,  with  width  of  60  feet,  and  depth  of  7  feet  at  mean 
low  water. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  breakwater  is  now  4,572  feet  long,  and  contains  about  33,637 
tons  of  stone;  for  3,250  feet  nearest  the  shore  end,  it  is  built  to 
about  half  tide  level;  the  outer  1,322  feet  are  built  up  to  4  feet  above 
high  water,  with  top  width  of  5  feet. 

During  the  freshets  of  the  past  winter  and  spring  the  channel 
dredged  in  1891  shoaled  so  that  the  present  available  dftpth  on  the 
bars  in  the  river  is  from  4  to  5  feet  at  mean  low  water;  on  the  outer 
bar  the  depth  is  about  6  feet  but  the  channel  has  shifted  so  as  to  leiive 
the  entrance  crooked- 


Digitized  by 


Google 


Appendix  d — report  of  colonel  Houston. 


68a 


proposed  operations. 

With  the  available  funds  'it  is  proposed  to  straighten  and  widen  a 
channel  through  the  outer  bar,  also  to  deepen  the  channel  through  a 
shoal,  about  1  mile  below  Stratford. 

Future  appropriations  should  be  applied  to  making  and  maintaining 
the  channel  in  the  river,  and  to  completing  the  breakwater  as  provided 
for  in  the  appiroved  project. 

The  estimated  cost  of  completing  this  improvement  is  $132,000  to 
which  should  be  added  about  $4,000  annually  for  maintenance  of  chan- 
nels and  for  repairs. 

Appropriations  for  the  Housatonic  River  have  been  made  as  fol- 
lows: 


Application. 


Date. 


Amount 


Bxamination ^ Mar.    2,1867 

Survey July  11,1870 

Sow  and  Pigs  Jetty,  dredging; ^lar.    3, 1871 

Brew  Kock  Jetty ,  dredging '. J  nne  1 0, 1872 

Dredfliug l  Af  ar.    3.187a 

Do ; June  23, 1874 

Do Mar.    3.1875 

Do 1  J  line  18, 1878 

jyo I  Juno  14, 1880 

Do Mar.    3,1881 

Removing  Drew  Kock  and  Jetty  in  1887 ,  A ug.  2, 1882 

Do 'July    5,1884 

Do Aug.   5,1886 

Commeuchig  breakwater,  dredging I  Aug.  11, 1888 

Bztending  breakwater,  dredging Sept  19, 1890 


Total. 


1 


$42 

2,700 

15,000 

15,000 

10,  000 

10,  OUO 

5, 000 

5,000 

2, 000 

2,000 

2,000 

2,500 

5.000 

35. 000 

35.000 


146, 242 


ITie  Honsatonio  River  is  the  boundary  between  the  collection  districts  of  New  Haven 
and  Fairfield.  The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  about  15 
miles  east.    The  nearest  light- honse  is  on  Stratford  Point,  at  the  mouth  of  the  river. 

Money  statement 

July  1, 1891,  balance  unexpended $40,196.46 

June  30, 1892,  amount  expended  during  fiscal  year 29, 151. 78 

July  1, 1892,  balance  unexpended 11,044.68 

July  1, 1892,  outstanding  liabilities 5,901.00 

July  1, 1892,  balance  available 5,143.68 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

Amount  available  for  fi.scal  year  ending  June  30, 1893 25, 143. 68 

{Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 
Amount  that  can  be  profitably  oxpendedin  fiscal  year  endiug  J  uue  30, 1894  100, 000. 00 
Submitted  in  comj)liauce  with  requirements  oi'  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahsiract  of  coniracU  for  improving  Houaatonic  Riverj  Connecticut,  in  foj'ce  during  the 
fiscal  year  ending  June  So,  189S, 


Name  asd  address  of  con- 
tractor. 


^*t™/t*^°'  Subject  of  contract. 


Kate  of  pay- 
ment. 


Eemarka. 


Brown    &  Fleming,  ^ew 
York  Citj'. 


Brown  &  Fleming,  New 
York  City.  Snpplemen- 
tary  to  above. 

Richard  Parrott,  New- 
burg,  N.  T. 


Dec.  23.1890 


Jnne29,1891 


Mar.  23, 1891 


Delivery  of  riprap 
granite  and  con* 
atrnction  of 
breakwater. 

SubatitntingNew 
York  City  stone. 

Hire  of  dredging 
plant. 


$1.33  per  ton 


$1.23  per  ton 

$16peractiia 
working 
b  o  n  r  of 
dredge. 


Contract  completed 
Hay  28,  1802;  17.1S0 
tons  of  New  York 
Citv  stone  deUrered 
and  placed. 

Completed    Nov.    11, 
1891;    1 5,788    cubic 
'ards  removed  dur- 
!{}  working  houXB 


mj 


COMMERCIAL  STATISTICS  FOR  THS  CALENDAR  YEAR  1891. 

At  Derhy  and  Shelton^  head  of  navigation. 


Teasels  arriving  and  departing. 


Number. 


Tonnage. 


Steamers 

Sailing  vesaels 

Barges 

Total 

Freight  received  and  shipped 

Lnmber,  8,050,000  feet 

Coal 

Paper 

Iron 

Miscellaneous: 

Beceived 

Shipped 

Total 


180 
145 

eo 


20.700 
15. 616 
17,  luO 


53,416 


Tons. 


Yalne. 


6.850 

75,850 

850 

6,800 

24,905 
600 


115,835 


$82,200 

455, 100 

12,500 

23,000 

83.207 
48,000 


704,007 


At  Stratford,  near  mouth  of  river. 


Vessels  arriving  and  departing. 


Large  veHf«els : 

Steamers 

Sailing  v<>.sncl8 

Barges  in  tow 

Small  ve.HHC'ls. 

Oystormen  (sail  vessels) . 


Number. 


1,000 
6-JO 
75 

10,000 


Tonnage. 


Total. 


J      ll,6t6 


60.000 
38.000 
23,500 

35.000 


155,500 


Freight  received  and  shipped. 

Tons. 

Yaluo. 

Coal 

40,000 

125 

12,500 

40,000 

$200,000 

O  vsters 

12.5^ 

0 vster  sliells 

25.000 

Misoellaneous  ..... 

800,000 

Total 

92,025 

1,037,500 

The  total  tonnage  of  river  freight  as  abovo  reported  is  208,480,  being  an  increase  of 
69,680  tons  over  that  reported  for  1890. 

No  new  lines  of  transportation  have  been  established  upon  this  river  since  the  ImI 
annual  report. 
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D  lo. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

Tliis  barbor  extends  nearly  3  miles  inland  from  tbe  north  shore  of 
Long  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
to  200  feet  between  opposite  wharves  at  its  upper  end.  The  channel, 
even  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  at  the  harbor's  mouth  was  about  5  feet  at  low 
water,  equivalent  to  11 J  feet  at  high  water,  and  the  low-water  depth 
above  the  bridges  was  from  2  to  7  feet. 

PROJECTS  FOR  IMPROVEMENT. 

In  1833  a  petition  of  the  citizens  of  Bridgeport  was  pFesented  to  Con- 
gress, asking  an  appropriation  of  f  10,000  to  improve  the  harbor.  This 
was  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
Engineer  Department  to  dredge  a  clmnnel  8  feet  deep,  making  it  200 
feet  wide  through  the  outer  bar  and  100  feet  wide  through  the  inner 
bar,  or  so  much  as  the  appropriation  would  admit  of.  The  work  was 
done  by  contract  in  1837.  The  rate  was  high  (understood  to  be  72.8 
cents  per  cubic  yard),  and  the  funds  were  exhausted  when  the  channel 
through  the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Oapt.  Swift,  U.  S.  Engineers,  reported  that  the  channel  had 
been  sounded,  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper  than 
when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second  appropriation  of 
$10,000  was  made.  Capt.  Button,  U.  S.  Engineers,  found  that  the 
channel  on  the  outer  bar  was  then  6  feet  deep  and  90  feet  wide,  and  on 
the  inner  but  6  feet  deep,  and  he  submitted  a  project  for  dredging 
through  both  bars  to  a  depth  of  8  feet  and  a  width  of  200  feet  at  a  total 
estimated  cost  of  $32,000.  This  project  was  approved  by  the  Secretary 
of  War  Febi-uary  5,  1853,  and  with  the  $10,000  then  available  chan- 
nels 8  to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner  bar 
and  60  feet  wide  through  the  outer  bar. 

By  act  of  Congress  approved  June  23, 1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  "  the  present  state  of  the  harbor  and  the  character  and 
extent  o*  the  encroachments  upon  it  by  the  action  of  the  tides,"  it  being 
feared  that  Long  Beach,  on  the  east  side  of  the  harbor's  mouth,  was 
making  northwestward  by  reason  of  sand  drifting  along  the  shore  in 
such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above  the 
inner  bar.  This  work  was  at  that  time  in  my  charge,  and  in  my  report 
on  the  survey,  dated  January  12, 1867,  I  stated  that  it  had  been  pro- 
posed to  construct  a  breakwater,  extending  out  from  Long  Beach  to 
arrest  the  sand,  but  the  danger  feared  did  not  seem  imminent,  and  I 
recommended  a  seriSs  of  observations  for  the  purpose  of  ascertaining 
the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore  line  of  Long  Beach  was  made. 

In  1868  I  was  directed  by  the  Chief  of  Engineers  to  make  "  such  re- 
survey  of  Bridgeport  Harbor,  Connecticut,  as  may  be  found  necessary 
to  ascertain  wh^t  changes  have  occurred  since  the  survey  of  1866."  In 
my  report  on  this  survey  I  said  that  the  channel  remained  the  same, 
ftiid  tbat  ao  apprppri^tioji  was  needed  untU  **  the  channel  is  found  ii^- 
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adequate  to  the  necessities  of  commerce,  and  then  dredging  must  be 
resorted  to.'' 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Ck)n- 
gress,  asking  that  an  appropriation  '^be  made  to  remove  said  sand  bar 
(the  outer  bar)  and  to  widen  and  deepen  said  channel  and  harbor  in 
order  that  vessels  drawing  ^2  feet  of  water  may  be  enabled  to  enter 
without  being  grounded,  and  without  the  aid  of  lightens,''  and  a  survey 
or  examination  of  tiie  harbor  was  ordered. 

The  work  was  then  in  charge  of  Gen.  Warren,  U.  S.  Engineers.  He 
made  an  examination  of  the  harbor,  and  found  it  unnecessary  to  make 
further  surveys.  In  his  report,  dated  January  12, 1871,  Gen.  Warren 
submitted  a  project  for  dredging  a  channel  100  feet  wide  and  12  feet 
deep  at  extreme  low  water  (or  14  feet  feet  deep  at  mean  low  water),  and 
for  building  a  pier  3,000  feet  long,  extending  out  from  Long  Beaeh,  to 
be  partly  of  riprap,  partly  of  dolphins.  The  estimated  cost  of  the 
project  was  $124,000.  After  an  appropriation  of  $20,000  was  made  in 
1871,  work  under  this  project  was  begun,  dredging  to  depths  of  12  and 
13  feet  at  mean  low  water,  and  substituting  a  riprap  jetty  for  riprap 
and  dolphins.  The  jetty  was  cofnpleted,  as  far  as  deemed  necessary, 
in  1873. 

In  1875  the  dimensions  of  the  projected  channel  were  modified  so  as 
to  make  it  12  feet  deep  at  mean  low  water,  and  from  200  to  300  feet 
wide.    This  was  accomplished  in  1882. 

In  1878,  in  compliance  with  the  terms  of  the  appropriation  act  of  tliat 
year,  a  channel  100  feet  wide  and  9  feet  deep  was  dredged  from  the 
lower  bridge  to  the  horse-railroad  bridge,  a  distance  of  about  3,000  feet. 

After  the  appropriation  of  1882  a  project  for  widening  to  600  feet  the 
channel  between  the  inner  bea<5on  and  the  Naugatuck  Railroad  Wharf 
was  adopted  to  prevent  overcrowding  the  main  channel  by  vessels  en- 
tering to  seek  refuge  during  storms.  The  estimated  cost  was  $60,000. 
This  is  nearly  completed,  a  small  area  near  the  inner  beacon  remaining 
to  be  dredged. 

In  November,  1887,  a  petition  was  sent  to  the  Secretary  of  War, 
signed  by  the  mayor  and  other  citizens  of  Bridgei)ort,  asking  that 
$10,0(K)  be  appropriated  for  a  channel  8 J  to  9  feet  deep  and  100  feet 
wide  above  the  horse-railroad  bridge.  This  petition,  with  indorsements 
and  reports  estimating  $18,000  as  the  cost  of  such  work,  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  pages 
697-699. 

The  appropriation  act  of  1888  authorized  this  work,  and  tlfe  project 
was  therefore  extended  to  include  it. 

March  8, 1889,  a  petition  was  addressed  to  the  Secretary  of  War  by 
the  mayor  and  other  citizens  of  Bridgeport  representing  the  necessity 
of  a  breakwater  within  the  harbor  of  Bridgeport.  This  petition,  with 
indorsements,  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1889,  Part  I,  pages  700-702.  The  indorsements  estimate  the  cost 
of  a  breakwater  from  the  Tongue  to  the  inner  bea^n  at  about  $30,000, 
and  authorize  the  extension  of  the  project  to  include  this  work. 

The  project  for  improving  this  harbor,  as  thus  extended,  consists: 

(1)  In  dredging  to  make  and  maintain  a  channel  12  feet  deep  at  mean 
low  water,  and  300  feet  wide,  or  more,  from  Long  Island  Sound  to  the 
lower  bridge,  nearly  completed.    Estimated  cost  to  complete,  $17,000. 

(2)  In  dredging  to  make  and  maintain  a  channel  9  feet  deep  and  100 
feet  wide  from  the  lower  bridge  to  the  head  of  the  harbor,  partly  com- 
pleted. Estimated  cost  to  complete,  $3,000,  in  addition  to  frinds  now 
available. 
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(3)  In  building  a  breakwater  from  the  Tongae  to  the  inner  beacon, 
partly  finished;  estimated  to  cost  $30,000,  of  which  $15,000  have  been 
appropriated. 

It  is  probable  that  ultimately  an  extension  of  the  east  breakwater 
will  be  required. 

Up  to  July  1, 1891,  a  breakwater  had  been  built  at  Long  Beach,  on 
the  east  side  of  the  harbor  entrance:  the  channel  from  Long  Island 
Sound  to  the  lower  bridge  had  been  dredged  12  fe^  deep  and  300  feet 
wide,  or  over.  From  the  lower  bridge  to  the  horse-railroad  bridge  it 
had  been  made  100  feet  wide  and  9  feet  deep;  above  the  horse-railroail 
bridge  for  1,800  feet  it  had  been  made  9  feet  deep,  with  width  from 
75  to  90  feet.  A  cbntract  was  in  force  for  extending  this  channel,  but 
work  under  it  had  not  been  begun.  The  breakwater  from  the  Tongucf 
to  the  inner  beacon  had  been  begun,  and  300  linear  feet  partly  com- 
pleted, using  750  tons  of  ripraj),  under  a  contract  then  in  progress. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  construction  of  the  breakwater  between 
the  Tongue  and  inner  beacon  was  in  progress  under  a  contract  with 
Messrs.  Brown  &  Fleming,  dated  January  26,  1891,  for  delivering  and 
placing  riprap  granite  at  the  rate  of  $1.29  per  gross  ton. 

During  the  fiscal  year  9,077  tons  of  riprap  were  delivered  and  placed 
in  the  work  as  required,  and  the  contract  was  completed  December  22, 
1891. 

The  total  amount  of  stone  delivered  under  this  contract  was  9,827 
tons.  Tlie  breakwater  was  built  to  cover  the  full  distance  between  the 
Tongue  and  the  inner  beacon,  1,105  feet,  having  a  top  width  of  6  feet 
^.nd  3  feet  above  high  water,  with  side  slopes  of  1  upon  1;  the  cross- 
section  being  made  less  than  designed  for  the  completed  work,  in  order 
to  cover  the  whole  distance  at  once  and  prevent  scouring. 

Cinder  a  contract  with  Mr.  George  B.  Beardsley,  dated  February  27, 
1891,  for  dredging  in  Bridgeport  and  other  harbors,  at  14.6  cents  per 
cubic  yard,  work  in  Bridgeport  Harbor  was  begun  December  15, 1891, 
and  completed  February  18, 1892;  30,000  cubic  yards  of  mud,  sand, 
and  gravel  being  dredged.  The  9-foot  channel  above  the  horse-railroad 
bridge  wa«  extended  to  within  25  feet  of  Winton's  Dock,  the  upper 
landiug  in  the  harbor,  with  a  width  of  60  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  12-foot  chjcnnel  is  75  feet  wide  on  the  outer  bar,  but  for  200  feet 
width  there  is  a  depth  of  11  feet  or  over;  thence  across  the  inner  bar 
and  up  to  the  inner  beacon  the  12-foot  channel  is  about  300  feet  wide; 
thence  up  to  the  Naugatuck  Eailroad  Wharf  it  is  600  feet  wide;  from 
that  wharf  to  the  lower  bridge  it  has  shoaled  so  that  the  present  depth 
is  from  10  to  11  feet. 

The  channel  from  the  lower  bridge  to  the  horse-railroad  bridge, 
dredged  9  feet  deep  and  100  feet  wide  in  1878,  retains  neai'ly  that  depth 
and  width ;  the  9-foot  channel  above  the  horse-railroad  bridge  is  from 
60  to  90  feet  wide,  and  about  2,600  feet  long,  extending  to  within  25 
feet  of  the  upper  landing. 

The  breakwater  at  Long  Beach  has  settled  since  it  was  built,  in 
1871-'73;  it  still  serves  the  purpose  for  which  it  was  designed,  and  no 
repairs  are  now  needed. 

The  project  of  1882  for  making  600  feet  width  of  channel  between  the 
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inner  beacon  and  the  Nau^atuck  Railroad  Wharf  was  reported  com- 
plet^'d  in  1887;  the  inner  beacon  has  since  been  rebuilt,  and  its  location 
slipjhtly  changed,  which  makes  it  desirable  to  cut  off  a  short  x>oiiit  out- 
side the  new  position  of  that  beacon;  this  was  partly  done  in  1888. 

The  breakwater  from  the  Tongue  to  the  inner  beacon  has  been  built 
to  full  length,  but  not  to  the  cross-sections  necessary  for  permauence. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  channel 
above  the  bridges,  to  remove  the  shoal  places  above  the  Naug-atuck 
Kailroad  Wharf,  and  to  widen  the  channel  eastward-to  the  harbor  line 
an  additional  width  of  about  200  feet;  also  to  complete  the  breakwater 
from  the  Tongue  to  the  inner  beacon.  The  estimated  cost  of  the 
above  work  is  $35,000;  it  could  be  done  to  advantage  in  a  single  year. 
'  The  annual  cost  of  maintaining  the  dredged  channels  in  this  harbor 
is  estimated  at  $3,000. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor  have  been 
made  as  follows: 


Application. 


Date. 


Amount. 


Dredging 
Survt'v  .. 

1)... 
Drt^duin^ 
Dredgini,' 
DrwlKiiiK 
Drediring 
Drodjiing 
Dn'diriiig 
Jyrodgiiig 
Dredging 

Do. 
Drodcing 
Dredging 

Do. 

Do. 
Drwlging 
Dredging 


ontiTbar 

outer  and  inner  bars  . 


nud  521  feet  of  breakwater 

and  850  feet  of  breakwater 

inner  bar  and  upper  harbor 

bridge  to  Long  iHland  Sound  (9  feet) 

bridge  to  Long  Island  Sound  (12  feet) 

upper  harlwr  (9  fe«>t) 

above  bridge  and  outer  bar  (9  and  1*2  feet) . 
bridge  to  Long  Isbind  Sound  (12  feet) 


above  inner  beac^m  (12  feet) 

belwcon  inner  beacon  and  railroad  wbarf  (12  feet). 


above  horse  railroad  bridge  (9  ftMit) . 
and  breakwater  at  Tongue 


July  4,1836 
Aug.  ro,  1852 
June  23, 1866 
July  11. 1870 
Mar.  3,1871 
June  10, 1872 
Mar.  3.1873 
June  23, 1874 
Mar,  3,1875 
Aug.  14. 1876 
June  18, 1878 
Mar.  3.1879 
Juno  14,18^ 
Mar.  3,1881 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 


Total. 


tie.  000. 00 
10,000.00 

1,985.38 
500.00 
20,000.00 
40,000.00 
30,000.00 
20.000.00 
15, 000. 00 
10.000.00 
10,000.00 
10. 000.  uo 
10,000.00 
10.  OOl).  00 
10,000.00 

5. 000. 00 
20.000.00 
10.000.00 
20,000.00 


262,485.38 


I5ridj;6port,  the  port  of  entry  for  the  collection  district  of  FjiirficTd,  is  situated 
about  2  miles  from  Long  Island  Sound,  at  the  head  of  liridijeiwrt  Harbor. 
There  is  a  lij^ht-house  at  the  entrance  to  the  harbor. 
Fort  Hale,  New  Haven  Harbor,  the  nearest  work  of  defouso,  is  18  miles  east. 

Money  statement. 

July  1,  1891,  balance  unexpended $19,901.35 

June  30,  1892,  amount  expended  during  fiscal  year 18, 491. 20 

July  1,  1892,  balance  unexpended 1,410.15 

Amount  appropriate  by  act  approved  July  13,  1892 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 21, 410. 15 

i  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    35,000.0Q 
Submitted  in  compliance  with  requirements  of  eectioi^s  ^  of  river  and 
harbor  acts  pf  1866  and  1867.     ' 
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Abstract  of  contnicts  far  improving  Bridf/eport  Harhor,  Connecticut,  in  force  dnrhuf  the 
fiscal  year  ending  June  30,  189S. 


Name  and  address  of 
•contractor. 


Brown  and  Fleming,  New 
York  City. 

Geo.  U.  Beardsle}',  Bridge- 
port, CODQ. 


Date  of 
contracts. 


J  an.  26, 1891 
Feb.  27. 1891 


SnUiect. 


Delirering  riprap 
and  building 
breakwater. 

Dredging* 


Price    !     P"7.   I 
pertouof  P«^.^"^"'i         Romnrks. 


$1.29 


Cents. 


14.6 


Contract  completed 

Doc.  •J2,1891;  9,827 

toiift. 
Contract  com  \  ileted 

Fe1».    18,    1892; 

30, 000 cubic  yards. 


*Part  of  a  contract  for  dredging  in  the  harbors  of  Bridgeport,  Black  Rock,  Five  Mile  Klyer,and 
Norwalk* 


COMMERCIAL  STATISTICS  FOB  TUB  CALENDAR  YEAR  1891. 

Arrivals  and  departures  of  vessels, 
[Draa  6  to  18  feet.] 


Foreign  arrivals 

Fort'ign  depari^nres 

Coastwise  arrivals  and  departures 

Total 


Number. 


21 
25,206 


Tonnage. 


2,846 

2,202 

1, 875, 554 


25, 309         1, 880, 602 


Cargoes, 


Receipts * 920.034     <t42,700,000 

8hii»ments 415,840  i    41,650,000 


Tons. 


Estimated 
ralue. 


Total. 


1,335,874,    84,850,000 

I 


The  above  statement  of  freight  tonnage  shows  an  increase  of  21,717  tons  over  that 
reported  for  1890. 

During  1891  4,960  vessels,  carrying  371,250  tons  of  cargoes^  entered  this  harbor  for 
refuge. 

Custom-house  receipts  for  year  ending  June  30,  1892,  $195,240. 

The  shipment  of  oysters  f^om  this  harbor  for  the  year  ending  June  30,  1892,  to 
domestic  and  foreign  ports,  amounted  to  682,275  luishels,  valued  at  $407,138. 

No  new  lines  of  transportation  have  been  established  since  July  1, 1891. 


D  zz. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  1^  miles  long  from  northeast  to  sonthwest  and  from  300 

to  2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fayer- 

weather  Island  on  the  east,  and  includes  the  navigable  part  of  Cedar 

Creek,  a  small  tidal  inlet  which  extends  up  into  the  western  part  of 
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the  city  of  Bridgeport,  and  alForda  water  communicatioii  of  great  value 
to  several  large  manufactories  in  its  immediate}  neighborhood.  It  is  in 
tlie  interest  of  the  city  of  Bridgeport  that  the  inix>rovement  of  Black 
Bock  Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at 
mean  low  water;  this  part  of  the  harbor  was  formerly  much  used  as  a 
refuge  tor  vessels  overtaken  by  storms,  but  is  not  deep  enough  for 
most  vessels  now  engaged  in  commerce  through  the  Sound.  Betbre 
work  was  done  in  Cedar  Creek  thei  depth  there  was  fi'om  2  to  4  feet, 
and  the  channel  was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on  the 
southeast  by  a  broad,  flat  sand  bar,  which  was  bare  at  about  half  tide, 
and  which  joined  Fayerweather  Island  with  the  main  shore. 

PROJECTS  FOR  IMPROVEMENT. 

Between  1836  and  1838  $21,500  was  expended  in  building  a  sea  wall 
across  a  breach  in  the  soutliern  part  of  Fayerweather  Island  to  pre- 
serve the  light-house  reservation  at  the  south  end  of  the  island  and  to 
prevent  shoaling  on  the  anchorage  ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12,  1883, 
Col.  McFarland,  U.  S.  Engineers,  submitted  a  project  providing — 

1.  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
ing a  breakwater  over  the  bar  northeast  of  Fayerweather  Island,  to  be 
about  half  a  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3J 
feet  above  mean  high  water  or  10  feet  above  low  wat^r. 

2.  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
water,  extending  up  Cedar  Creek. 

The  estknated  cost  was: 

Breakwater $^8,000 

Dredging 22,000 

Total .' 80,000 

Work  under  this  project  was  begun  in  J885,  and  up  to  July  1, 1891,  the 
breakwater  had  been  built  to  its  full  lengtli,  in  order  to  prevent  the 
cuiTents  from  cutting  a  channel  across  the  bar,  but  its  cross-section  was 
less  than  designed,  both  in  height  and  width;  also  a  channel  6  feet 
deep  or  over,  had  been  dredged  with  width  of  80  feet  extending  from 
deep  water  northward  up  Cedar  Creek  to  within  500  feet  of  the  head  of 
the  creek,  being  2,200  feet  north  of  the  Forge  Company's  wharf.  This 
channel  was  further  widened  and  deepened  in  places  by  private  par- 
ties. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year  a  contract  with  Mr.  George  B. 
Beardsley,  dated  February  27,  1891,  was  in  force,  for  dredging  about 
26,000  cubic  yards  at  the  rate  of  14.0  cents  per  cubic  yard,  but  work  had 
not  been  begun. 

Under  this  contract  dredging  was  begun  December  15, 1891,  and  the 
contract  was  completed  February  27,  1892.  The  total  amount  dredged 
under  this  contract  was  28,000  cubic  yards;  the  channel  from  Fanchers 
Dock  upstream  for  about  2,000  feet  was  widened  by  40  feet,  making  it« 
present  widtli  from  90  to  100  feet  with  a  depth  of  0  feet  at  mean  low 
water;  the  bends  at  either  end  of  the  new  channel  were  cut  oflF,  and  a 
small  shoal  nearly  in  front  of  Fanchers  Dock  was  removed. 
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PRESENT  CONDITION  OP  IMPROVEMENT. 

The  sea  wall  built  in  1836-1838  across  a  breach  in  Fayerweather  Is- 
land is  still  effective  in  preserving  the  island  and  preventing  the  sea 
from  washing  over  into  the  harbor.    It  needs  some  repair. 

The  breakwater  between  Fayerweather  Island  and  the  mainland  is 
built  to  its  fall  length,  2,744  feet,  with  diminished  cross-section. 

The  6-foot  channel  has  been  dredged  to  the  head  of  navigation  in 
Cedar  Creek,  the  east  branch  of  the  harbor,  with  fuU  projected  width 
and  depth,  and  is  now  in  good  condition. 

Additional  dredging  to  widen  and  deepen  the  channel  in  places  has 
been  done  by  private  pax-ties. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  build  up  the  breakwater 
to  the  dimensions  projected,  and  to  maintain  the  present  channel. 

-Appropriations  for  the  improvement  of  Black  Eock  Harbor  have 
been  made  as  follows: 


Application. 


Date. 


Amoi 


lO^. 


BaildiDg  sea  wall  on  Fayerweather  Island. 

Survey 

Bnildiiig  breakwater  and  dredging 

Dredging 

Do!!!ll!lll^"lll*l"*"'lllll-^lllll"" 


183«-18n8 
Aug.  2, 18K2 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 


•$21,500 

20,000 
5,000 

10,0i)0 
5,000 


Total. 


61,850 


Block  Rock  Harbor  is  in  the  Fairfield  coUoction  district,  of  which  Bridgeport  is 

the  port  of  entry.    There  is  a  light-house  at  the  harbor  entrance.    Fort  Hale^  New 
Hayeu  Harbor^  the  nearest  work  of  defense,  is  20  miles  east. 

'Money  statement, 

July  1, 1891,  balance  unexpended $5,117.38 

June  30,  1892,  amount  expended  during  fiscal  year 4, 711. 75 

Julyl,  1892,  balance  unexpended , 405,63 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 405. 63 

r  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

J  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1894  20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improving  harbor  at  Black  Rocky  Conn.,  in  force  during  the 
fiscal  year  ending  June  SO,  189;i» 


Kame  and  address  of  contractor. 

Date  of  con- 
tract. 

Subject  of  con-    Price  per 
tract.           cubic  yard. 

Bomarks. 

George  B.  Beardsloy,  Bridgeport, 
Conn. 

Feb.  27, 1891 

Dredging*.... 

(knU. 
14.0 

Contract  completed 
February   2  7,    1892: 
a  m  u  u  n  t     removed 
28,000  cubic  yards. 

*  Part  of  a  coutract  for  dredging  in  the  harbors  of  Bridgeport,  Black  Rook,  Five  Mile  River,  and 
ITorwalk.  /-^  \ 
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COMMERCUL  STATISTICS  FOB  THE  CALENDAR  YEAR  1891. 

Freight  received  and  shipped  by  water. 


Articles. 

Tons. 

Bailmatod 
value. 

Coal 

44,075 
7,875 
6,133 

♦180. 233- T2 
130  000  00 

Iron  and  steel 

'Mi^c'^llAfieoufl  r  -,,-^^n- 

149,336.70 

Total 

58,963 

456,tSa0.43 

Vessels  used  in  above  traffic. 

[Draft,  6  to  12  feet;  tonnage,  50  to  450  tons.] 

Steamers 137 

Sailing  vessels 98 

Barges 260 

Total 495 

In  addition  to  above,  2,800  vessels  anchored  for  refage  in  Black  Rock  Harbor  dnrine 
1^91. 

The  above  figures  show  an  increase  in  tonnage  of  freight  over  that  reported  foir 
1890  of  16,915  tons. 

No  new  lines  of  transportation  have  been  established  since  July  1, 1891. 


D  Z2. 

IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT, 

l^orwalk  Harbor  or  Eiver  is  a  tidal  estury,  with  a  'narrow  cbannel 
extending  about  3  miles  north  from  Long  Island  Sound  to  the  town  of 
Norwalk.  Above  Norwalk  the  river  is  a  small  fresh- water  stream. 
South  Norwalk  is  on  the  west  bank  of  the  river,  IJ  miles  below  Nor- 
walk.  At  this  point  the  river  is  crossed  by  two  drawbridges,  the 
lower  one  a  highway  bridge,  and  the  other  (450  feet  above)  the  bridge 
of  the  Kew  York,  New  Haven  and  Hartford  Eailroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  ot 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  improvement  was  begun  by  the  United  States  the  low-water 
depth  to  South  Norwalk  was  5  feet,  and  to  Norwalk  but  1  foot. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $80  "for  making  a 
survey  of  the  harbor  of  Norwalk,  Oonnecticut,  with  a  view  to  its  im- 
provement." The  survey  was  made  by  Capt.  Hartman  Bache,  U.  S, 
Engineers,  who,  in  his  report  on  the  same,  dated  May  10,  1830,  recom- 
mended excavating  the  channel,  proposing  to  build  a  steam  dredge  for 
the  purpose. 

The  cost  was  estimated  as  follows : 

For  a  channel  12  feet  deep  at  ordinary  high  water $15,  fl68. 95 

For  a  channel  10  feet  deep  at  ordinary  high  water 12,286.45 
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No  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
another  survey  was  ordered  by  Congress,  which  was  made  in  the  same 
year. 

En  his  report  on  the  latter  survey,  dated  Pecember  16, 1871,  and 
printed  in  Senate  Ex.  Doc.  ^o.  23,  Forty-second  Congress,  second  ses- 
sion; also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872, 
page  900,  Gen.  Warren,  U.  S.  Engineers,  submitted  a  project  for  dredg- 
ing a  channel  6  feet  deep  and  100  feet  wide  from  Long  Island  Sound 
up  to  !N"orwalk,  at  an  estimated  cost  of  $34,000. 

In  1880  the  terms  of  the  river  and  harbor  act  provided  that  "  so  much 
of  said  appropriation  ($5,000)  as  shall  be  necessary  therefor  shall  be  so 
expended  as  to  have  a  channel  6  feet  deep  at  low  water  between  the 
steamboat  landing  in  said  Korwalk  and  Long  Island  Sound.''  As  a 
channel  of  the  projected  width  (100  feet)  and  depth  of  6  feet  at  mean 
low  water  existed,  this  was  interpreted  as  requiring  a  depth  of  6  feet 
at  extreme  low  water  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1881,  Part  I,  page  609),  which  would  be  of  8  feet  at  mean  low  water, 
and  the  project  was  accordingly  modified  to  provide  for  obtaining  that 
depth  up  to  South  IS^orwalk,  where  the  steamboat  landing  was. 

The  latest  estimate,  made  to  include  the  cost  of  this  modification  and 
of  a  large  amount  of  dredging  already  required  to  maintain  the  chan- 
nel, places  the  total  cost  from  the  time  of  beginning  work  at  $84,000. 

Up  to  July  1,  1891,  the  channel  below  South  Norwalk  had  been 
dredged  100  feet  wide  and  8  feet  deep  at  mean  low  water,  and  above 
South  !N"orwalk  it  has  been  made  from  60  to  100  feet  wide  and  6  feet 
deep.  It  has  shoaled  in  places,  chiefly  from  subsidence  and  falling  in 
of  the  banks. 

OPERATIONS  DUEING  THE  PISOAX  YEAB  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force,  entered 
into  February  27, 1891,  with  Mr.  George  B.  Beardsley,  for  dredging  at 
the  rate  of  14.6  cents  per  cubic  yard,  measured  in  scows.  Work  under 
this  contract  was  begun  October  20,  and  completed  December  7, 1891. 
The  total  amount  dredged  was  28,000  cubic  yards.  The  location  of 
work  was  along  the  sides  of  the  channel,  both  above  and  below  South 
Norwalk,  removing  shoals  that  had  formed  from  washing  in  and  sub- 
sidence of  the  banks. 

PRESENT  CONDITION  OF  IMPEOVEMENT. 

The  channel  below  South  Norwalk  is  100  feet  wide  and  8  feet  deep 
at  mean  low  water;  from  South  Korwalk  to  Norwalk  it  is  from  60  to  100 
feet  wide  and  6  feet  deep  at  mean  low  water. 

PEOPOSED  OPERATIONS. 

The  project  is  completed,  except  so  far  as  relates  to  the  full  100  feet 
width  above  South  Norwalk.  It  seems  inexpedient  at  present  to  attempt 
to  maintain  a  greater  width  than  now  exists  in  this  part  of  the  harbor, 
and  therefore  no  further  work  upon  the  project  is  at  present  proposed. 
A  small  amount  of  dredging  may  be  needed  from  time  to  time  to  repair 
and  maintain  the  existing  channels.  Ko  appropriation  is  needed  for 
the  ensuing  year. 
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Appropriations  for  improving  Norwalk  Harbor  have  been  made  as 
follows: 


Application. 


Amonnt. 


Sorvey 

Dredging  (6  feet)  above  Sooth  Norwalk 

Do 

Do • 

Dredging  (0  feet)  below  South  Norwalk 

Dredging  (6  feet)  above  and  below  South  Norwalk 

DrtHlp:ing  (6  feet)  below  South  Norwalk 

Dretl.uing  (8  feet)  below  and  (6  feet)  above  South  Norwalk. . 

Dred^fing  (6  feet)  above  South  Norwalk 

Dreilging  (8  feet)  below  South  Norwalk, 

Dredging  (6  feet)  above  South  Norwalk : 

Dredging  (6  feet)  above  and  (8  feet)  below  South  Norwalk . 
Do : 


Mar.  2,1829 
Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.  3,1875 
June  18, 1878 
Mar.  3,1879 
June  14,1880 
Mar.  3,1881 
Aug.  2,1882 
•July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sepll9,1890 


$80.00 

1,10s.  66 

10,000.00 

10,000.00 

10,000.00 

7.000.00 

0,  COO.  00 

10,000.00 

5, 00a  00 

5,000.00 

5,000.00 

6,000.00 

3,000.00 

*3.000.09 

4,000.00 


Total. 


84,246106 


*  Part  of  an  appropriation  of  $28,000,  of  which  $25,000  was  required  to  be  expended  at  'Wflaon** 
Point. 

Norwalk  is  in  the  Fairfield  collection  diBtrict,  and  is  11  miles  west  of  Bridgeport^ 
the  port  of  entry. 

Norwalk  light-house  is  on  Sheffield  Island,  at  the  harhor  entrance. 

The  nearest  work  of  defense  is  Fort  Schuyler^  Throgs  Neck,  at  the  head  of  Long 
Island  Sound,  about  29  miles  southwest* 

Money  statement. 

July  1, 1891,halance  unexpended $4,767.21 

.Tune  30, 1892,  amount  expended  during  fiscal  year 4, 583. 68 


July  1, 1892,  halance  unexpended  . 


183.63 


Abstract  of  contract  for  improving  Nortralk  Harbor ^  Connecticut,  in  force  during  ilte 
fiscal  year  ending  June  SO,  189i. 


Kanie  nnd  address  of  contractor. 

Date  of  con- 
tract. 

Subject. 

Price  per 
cubic  yard. 

Remarka. 

Gcorjre  B.  Beardsley,  Bridgeport, 
Conn. 

rch.27,18fll 

Dredging*.... 

OmU. 
14.6 

Contract  completed 
Dec.  7, 1891.  Amonat 
dretlged.28,000eabio 

•   yards. 

*  Part  of  a  contract  for  dredging  in  the  harbors  of  Bridgeport,  Black  Book,  Fire  Mile  Elver,  and 
orwolk.  "^ 


Norwalk, 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAS  189L 

Arrivals  and  departures  of  vessels, 
[Draft,  7  to  12  feet;  tonnage,  100  to  600  tons.] 


Kind  of  vessels. 


NoLof 
round 
trips. 


Rt»*,'itiifrs  . 
Sail  v«'s-<clfl. 


Barges  aud  canal  boats. 
Total 


•1.051 
475 


S,12t 


*  I  think  It  wmild  bo  pcrfertly  fair  to  add  to  tlii.M  reiiort.  sav,  100  trips  each  of  10  oyster  steamers,  with 
an  average  cargo  of  40  tons  each,  at  an  average  value  of  $10  per  ton;  or  1,000  wipe— 40,000  toiia»  a4 
$40,000. 
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Cargoes. 


ArtSolea. 


Tons. 


EHtimntcd 
vuluo. 


Coal 

Lumber  (16.000,000  feet) 
General  roerchandise 

Total 


100,000 

18,500 

250.000 


368,500 


$400,000 

39U.000 

15, 00),  000 


13,  790, 000 


The  above  fienres  ahow  an  increase  in  freight  tonnage  of  56,000  tons  over  that  re- 
ported for  1890. 
One  new  line  of  transportation  lias  been  established  since  July  1, 18914 


D  13. 

IMPROVEMENT  OF  HARBOR  AT  WILSONS  POINT,  CONNECTICUT. 

Wilsons  Point  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sound,  abont  1 J  miles  west  from  the  mouth  of  Norwalk  lliver  or  Harbor. 

The  lower  half  of  the  harbor  is  about  half  a  mile  wide,  with  depth 
decreasing  from  16  feet  gradually  to  6  feet  at  Wilsons  Point;  the  upper 
half  is  from  1,000  to  600  feet  wide,  with  depth  of  3  feet  or  less  at  low 
tide.  The  harbor  is  sheltered  by  the  mainland  and  by  Sheffield  Island 
(the  most  westerly  of  the  Korwalk  islands),  from  all  quarters  except 
the  southwest;  it  is  partly  sheltered  from  the  southwest  by  "Bell 
Island,"  an  island  separated  from  the  mainland  by  a  marsh  and  narrow 
creek. 

Wilsons  Point  Harbor  has  been  used  to  some  extent  for  many  years 
as  a  harbor  of  refuge  and  place  to  lie  up  for  the  night  by  fishing  boats 
and  oyster  steajners,  and  occasionally  by  barges  caught  out  in  storms. 

There  is  no  settlement  upon  the  shores  of  the  harbor,  except  a  col- 
lection of  summer  cottages  on  Bell  Island. 

A  few  years  ago  the  Danbury  and  Norwalk  Eailroad  Company  (now 
a  branch  of  the  Housatouic  Railroad  Company)  made  Wilsons  Point 
their  terminus,  and  subsequently  the  New  England  Terminal  Company 
was  formed  to  construct  docks,  cai*  yards,  and  coal  sheds,  and  to  operate 
in  the  interest  of  the  Housatonic  Railroad  and  its  connections.  A  large 
dock  ^as  built,  with  transfer  bridges,  by  which  freightcars  were  taken 
on  board  steamers,  and  freight  carried  to  New  York  City  without  un- 
loading and  reloading. 

PROJECTS  FOR  IMPROVEMENT. 

.  March  3, 1888,  a  letter  was  sent  by  the  Hon.  William  P.  Frye,  United 
States  Senator,  to  the  Secretary  of  War,  asking  that  a  special  exami- 
nation of  Norwalk  Harbor  be  made  with  reference  to  a  developing 
business  which  urgently  required  further  improvements.  This  letter  was 
referyed  to  me  for  report.  Upon  inquiry  it  was  learned  that  the  busi- 
ness referred  to  was  chat  of  the  railrond  terminus  at  Wilsons  Point, 
and  that  it  was  desired  that  the  United  States  undertake  dredging  a 
channel  15  feet  deep  and  300  feet  wide  up  the  harbor  to  the  vicinity  of 
the  raih'oad  wharves.    There  was  no  money  available  for  a  detailed 
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examination  of  the  locality,  but  estimates  for  dredging  based  upon 
recent  U.  S.  Coast  Survey  charts  were  made  as  follows: 

230,000  cubic  yards,  at  20  cents $46,000 

Contingencies,  15  per  cent 6, 900 

Total 52,900 

The  river  and  harbor  act  of  1888  made  appropriation  for  Norwalk 
Harbor,  Conn.,  of  $28,000,  with  provision  as  follows: 

Twenty-five  thousand  doUnrs  of  whicli  shall  be  expended  in  drodging  and  deepen- 
ing the  channel  in  the  lower  harbor  up  to  Wilsons  Point. 

Up  to  July  1, 1891,  the  channel  had  been  made  15  feet  deep  at  mean 
low  water,  and  480  feet  wide  from  Long  Island  Sound  up  nearly  to  the 
wharves,  with  an  additional  width  of  200  feet  on  the  east  side  near  the 
wharves  for  a  length  of  760  feet;  close  to  the  wharves  the  channel 
dredged  by  the  New  England  Terminal  Oompany^is  12  feet  deep. 

OPERATIONS  DUEINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

With  the  approval  of  the  Chief  of  Engineers,  dated  February  14, 
1891,  dredging  was  begun  February  22, 1892,  under  open  agreement 
with  A.  J.  Beardsley  &  Son,  the  rate  being  8J  cents  per  cubic  yard,  the 
same  as  i^aid  under  the  previous  contract. 

One  hundred  and  seventy -nine  thousand  cubic  yards  of  mud  and  sand 
have  been  dredged  from  the  channel,  making  a  depth  of  15  feet  at 
mean  low  water;  the  west  side  of  the  channel  to  the  wharves  was 
widened  by  about  220  feet,  and  a  channel  on  the  west  side  of  the 
wharves  was  dredged  200  feet  wide  and  about  1,300  feet  long,  parallel 
to  and  75  feet  distant  from  the  wharves. 

Work  under  this  agreement  was  completed  June  23, 1892. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  close  to  the  docks  dredged  by  the  Terniinal  Company 
is  12  feet  deep  at  mean  low  water;  outside  of  this  is  a  channel  15  feet 
deep,  extending  out  to  deep  water  in  Long  Island  Sound,  about  700  feet 
wide,  with  an  additional  width  of  200  feet  on  the  east  side  for  a  dis- 
tance of  750  feet  south  from  the  wharves. 

The  15-foot  channel  has  been  extended  northward  parallel  to  the 
wharves  and  76  feet  from  them,  with  a  width  of  200  feet.  These  chan- 
nels are  all  in  good  condition,  and  afford  easy  access  to  the  wharves  for 
vessels  of  considerable  depth. 

PROPOSED  OPERATIONS. 

The  improvement  of  this  harbor  is  completed  as  far  asnowdesigned; 
no  further  work  is  projected  and  no  appropriation  is  required. 

Appropriations  for  improving  harbor  at  Wilsons  Point  have  been 
made  as  follows: 


Application. 


D»t«. 


Ajnoaat. 


I)u.... 


Aug.  11,1888 
SeiS.  1ft.  1890 


90«000 


Total  . 


55.000 


*Part  of  an  appropriation  of  $28,000  for  Norwalk  Harbor,  directed  by  the  appropriation  act  to  lie«z- 
peudod  at  Wilsona  Point.  ^ 
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Wilsons  Point  is  in  the  Fairfield  eolleetion  district,  and  is  abont  14  miles  sonth 
vfest  from  Bridg«^port,  the  port  <»f  entry. 

Norwalk  Lighthonse,  on  feheffleld  Island,  is  abont  half  a  mile  sonth  of  the  liarbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long 
Island  Sonud;  abont  29  miles  southwest. 

Money  statement 

July  1,  1891,  balance  unexpended $18,215.69 

June  30,  1892,  amonnt  expended  during  fiscal  year 9, 88k  99 

July  1,  1892,  balance  unexpended 8,383.70 

July  1,  1892,  outstanding  liabilities 6,212.87 

July  1,1892^  balance  available * 2,120.83 


COMMERCIAL  flTATISTICS  FOR  THE  CALENDAR  YEAR  1891.  .^^ 

No  commercial  statistics  for  this  harbor  have  yet  been  received.  The  amount  of 
commerce  reported  for  1890  was  221^202  tons;  it  was  probably  somewhat  greater  for 
1891. 


D  14. 
IMPROVEMENT  OF  FIVE-MILE  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Ishmd  Sound, 
about  2  miles  west  of  the  mouth  of  Norwalk  Harbor,  Connecticut.  It  is 
about  1  mile  long  and  from  300  to  800  feet  wide.  About  three-quarters 
of  a  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the  mouth  the 
depth  is  about  3  feet,  increasing  to  9  feet  at  a  point  about  750  feet  out 
into  the  sound.    The  mean  rise  of  tide  is  about  7  feet. 

Since  1848  Five  Mile  River  has  been  largely  engaged  in  oyster-grow- 
ing, and  in  this  business  now  employs  about  137  vessels. 

These  vessels  can  only  enter  or  leave  the  harbor  at  high  tide,  conse- 
quently during  their  busy  season  the^  are  obliged  to  lie  up  for  the 
night  at  other  and  less  convenient  harbors. 

PROJECT  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  August  5, 1886,  a  survey  or  examina- 
tion of  this  harbor  was  ordered,  which  was  made  in  the  following  fall, 
and  reported  on  under  date  of  December  7, 1886,  and  printed  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  639 

In  this  report  a  project  for  improvement  was  proposed,  whicli  con- 
sistijd  in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100 
feet  wide,  to  extend  up  the  harbor,  and  to  be  about  6,000  feet  long;  the 
estimated  cost  was  $25,000.  This  project  was  adopted  in  1888,  when 
work  under  it  was  ordered  by  the  appropriation  of  $5,000  made  by  act 
of  Congress  of  August  11, 1888. 

Up  to  July  1, 1891,  22,938  cubic  yards  had  been  dredged  under  this 
project,  making  the  channel  about  1,500  feet  long,  60  feet  wide,  and  8 
feet  deep  at  mean  low  water. 

OPERATIONS  DURING  THE  FISOAX  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year  a  contract  for  dredging  was  in 
force,  entered  into  with  Mr.  George  B.  Beardsley,  under  date  of  Feb- 
ruary 27, 1891,  rate  14.6  cents  per  cubic  yards,  measured  in  scows. 
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Work  under  this  contract  was  begun  August  25^  and  completed 
October  9,  1891,  the  total  amount  dredged  being  30,000  cubic  yards. 
The  previous  dredged  channel,  1,500  feet  long,  about  50  feet  wide,  and 
8  feet  deep  at  mean  low  water,  was  widened  to  60  feet  and  extended 
about  950  feet  to  a  point  opposite  Monsells  Dock. 

PRESENT  OONDITION  OP  IMPROVEMENT. 

Under  the  existing  project  the  channel  has  been  dredged  from  deep 
water  in  Long  Island  Sound  about  2,450  feet  up  the  harbor,  with  width, 
of  60  feet  and  depth  of  8  feet  at  mean  low  water.  It  retains  its  depth 
fairly  well,  the  only  shoaling  being  from  a  slight  falling  in  of  its  banks. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  widen  and  extend  the 
harbor  channel,  as  contemplated  by  the  project.' 

Appropriations  for  improving  harbor  at  Five  Mile  River  have  been 
made  as  follows: 


Application. 


I>i-edgini; 


Date. 


AmoonL 


Ans 


Do Sepll9,W»0 

Total 


11,1888,       g5,000 
I         5,000 


10,000 


Five  Mile  River  is  in  the  Fairfield  collection  district^  and  is  al^ont  18  miles  west  of 
Bridgeport,  the  port  of  entry. 

The  nearest  light-house  is  on  Sheffield  Island,  nearly  2  miles  from  the  month  of  the 
harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  at  the  head  of  Long  Island  Sound, 
27  miles  southwest. 

Money  statement. 

July  1, 1891,  balance  unexpended $5,126.87 

June  30, 1892,  amount  enpended  during  fiscal  year 5,013.83 

July  1, 1892,  balance  unexpended 113.04 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 6, 113. 04 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abntraci  of  contract  for  improving  Five  Mile  River  Harho^,  ConnecHout,  in  force  dur* 
ing  fiscal  year  endi7ig  June  SO,  1892, 


Kame  and  address  of  contractor 

Date  of  con. 
tract. 

Subject. 

Price  per 
cubic  yard. 

Remarks. 

George  B.  Beardsley,  Bridgeport, 
Conn. 

Feb.  27, 1801. 

Dredging*.... 

0071(9. 

u.e 

Contract  completed 
Oct.  9,18»1,30.000  cu- 
bic yards  dredged. 

^Part  of  a  contract  for  dredging  In  the  harbors  of  Bridgeport,  Black  Book,  live  Kile  Birer,  and 
NorwaUc. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1891. 

Bushels  of  oysters  raised 720, 000 

Value  of  oysters  raised $432, 000 

Steamers  employed 25 

Sail  vessels  employed 113 

Draft  of  above  vessels feet . .      1^  to  8 

Tonnage  of  above  vessels tons..    2  to  175 

Value  of  above  vessels <. $222,000 

About  10,000  tons  of  coal  were  landed  here  daring  the  year  1891,  and  this  would 
be  largely  increased  but  for  the  delay  in  discharging  because  of  shoal  water. 
No  new  lines  of  transportation  have  been  establiemed  since  July  1, 1891* 


D  IS. 

IMPROVING  STAMFORD  HARBOR,  CONNECTICUT. 

This  is  a  small  harbor  on  the  north  shore  of  Long  Island  Sound, 
about  6  miles  east  of  the  New  York  State  line.  The  harbor  consists  of 
a  bay  about  a  mile  long  and  a  mile  broad,  and  of  the  mouth  of  the  Mill 
Eiver,  a  small  stream  which  is  dammed  4t  Oliver  Street  Bridge,  the 
head  of  the  hai  bor.  The  original  low- water  depth  for  a  mile  below  the' 
bridge  was  from  1  to  3  feet  in  a  crooked  channel,  and  thQ  6-foot  curve 
in  the  bay  was  about  6,600  feet  below  the  bridge;  the  wharves  are  all 
in  the  upper  half  of  this  distance. 

The  mean  rise  of  the  tide  is  7.9  feet. 

PROJECTS  FOB  I^BOVBMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $100  for  making  a 
survey  of  the  harbor  of  Stamford,  Oonn.,  with  a  view  to  its  improve- 
ment. The  survey  was  made  by  Oapt.  Hartman  Bache,  U.  S.  Engi- 
neers, in  1829.  In  his  report  on  the  same,  dated  May  10,  1830,  Capt. 
Bache  recommended  excavating  the  channel  (proposing  to  build  a  steam 
dredge  for  the  purpose),  the  cost  being  estimated  as  follows: 

For  a  channel  12  feet  deep  at  ordinary  high  water  (abont  4  feet  at  mean 

low  water) $13,250.00 

For  a  channel  10  feet  deep  at  ordinary  high  water zl, 035.20 

No  money  was  appropriated  for  carrying  out  thia  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12,  1883  (printed  in  Senate  Ex.  Doc.  No.  60,  Forty- 
eighth  Congress,  iirst  session,  also  in  annual  report  of  the  Chief  of 
Engineers  for  1884,  Part  I,  page  672),  Col.  McFarland,  U.  S.  Engi- 
neers, submitted  a  project  for  dredging  a  channel  80  feet  wide  and  6 
feet  deep  at  mean  low  water,  from  deep  water  in  the  bay  up  to  Oliver 
Street  Bridge,  estimated  to  cost  as  follows: 

Dred^np:,  80,000  onbic  yards  of  mnd,  at  20  cents $16,000 

Contingencies 4,000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 
•    The  beginning  of  the  work  under  this  project  was  approved  by  the 
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Secretary  of  War,  August  30, 1886,  after  the  first  appropriation  for  im- 
l)roviug  the  harbor  had  been  made. 

Up  to  July  1, 1891,  the  channel  had  been'  made  5  feet  deep  at  mean 
low  water  and  80  feet  wide  up  to  within  1,000  feet  of  the  head  of  the 
harbor,  where  the  width  was  but  60  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

The  dredging  under  open  market  transaction  which  was  suspended  ' 
in  June,  1891,  was  resumed  November  17, 1891,  and  completed  Decem- 
ber 10, 1891 ;  the  total  number  of  yards  removed  during  the  fiscal  year 
was  7,365,  making  a  total  of  22,916  cubic  yards  under  the  appropriar 
tion  of  1890. 

Two  bends  in  the  upper  part  of  the  harbor  were  widened  20  feet  on 
the  west  side  for  a  distance  of  about  660  feet  north  fix)m  W.  D.  Smith's 
coal  dock. 

PRESENT  CONDITION  OF  THE  WORK. 

The  channel  depth  is  now  6  feet  at  mean  low  water,  and  about  80 
feet  wide  from  deep  water  in  the  bay  up  to  within  1,000  feet  of  the 
head  of  the  harbor;  near  th*e  head  of  tiie  harbor  the  width  is  from  50 
to  70  feet  J  at  the  bends  the  width  has  been  made  from  100  to  140  feet. 

PROPOSED   OPERATIONS. 

The  last  appropriation  completes  the  amount  originally  estimated 
for  this  project,  and  the  project  itself  is  practically  completed.  Small 
amounts  will  be  required  from  tijpe  to  time  to  maintain  the  channels. 

Appropriations  for  improving  Stamford  Harbor  have  been  made  as  fol- 
lows: 


Application. 

Date. 

Amormt. 

Bnrvev 

Kar.    2,1829 
Aug.  2,1882 
Aug.  6,1886 
Aug.  11, 1888 
Sept.  19, 1890 

ilOO 

D^:::::::::::::. ..:..::. :.::::;:::::::::::::::::::::::;::::::::::::::::::: 

390 

Dredging « 

10,000 

Do 

6,000 

Do - - 

5.000 

Total 

20,450 

Stamford  Harbor  is  in  the  Fairfield  collectioii  district  of  which  Bridgeport  is  th® 
port  of  entry.  There  is  a  light-house  on  the  Middle  Ground  at  the  harbor  entrance. 
The  nearest  work  -of  defense  is  Fort  Schuyler,  Throgs  Neck,  20  miles  to  the  south- 
west. 

Money  statement, 

July  1,  1891,  balance  unexpended $3,287.18 

June  30,  1892,  amount  expended  during  fiscal  year 3, 226. 45 

July  1,  1892,  balance  unexpended '. 6(J.78 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30,  1893 15|  060^  73 
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COMMERCIAL  STATISTICS  FOR  THK  CALENDAR  YEAR  1891,  NOT  INCLUDING  THAT  VIA 

THE  CANAL. 

Arrivals  and  departure  of  vessels, 
[Draft,  5  to  12  feet;  tonnftge,  10  to  375  tons.] 


Kind  of  ressela. 


Steamers 

Sailing  vessels 
Barges 

Total.... 


No  of 
round 
trips. 


180 
400 
170 


750 


Freight  received  and  shipped. 


Tons. 


Estimated 
Talue. 


Coal 

Lumber  and  baryta.^. 
MisctiUaneons 

Total 


20,000 
23,000 
16,000 


$100,000 
45,000 
140,000 


69,000 


285,000 


No  new  lines  of  transportation  have  been  establislied  since  July  1,  1891. 
The  above  figures  show  an  increase  of  freight  tonnage  of  9,000  tons  aver  those  r^ 
ported  for  1890. 


COMMERCE  OF  THE  BAST  BRANCH   (SOMETIMES  CALLED  THE  CANAL). 

Arrivals  and  departures  of  vessels, 

[Drafts  5  to  12|  feet;  tonnage,  50  to  543  tons.] 

Steamers  ..*. 602 

Sailing  vessels 75 

Barges... 160 

Total 737 

Freight  received  and  shipped. 


Articles. 


Tons. 


Value. 


Coal 

Lumber  and  building  materials 
Miscellaneous 

Total 


32,784 
0,800 
48,509 


91,003 


$137, 236 

104,800 

3,180,025 


3, 42.',  061 


No  statistics  have  heretofore  been  received  of  the  commerce  of  the  East  Braurh. 

No  new  steam  lines  of  transportation  have  been  establislied  since  July  1,  1891, 
but  a  somewhat  regular  communication  has  been  inaugurated  between  the  Kast 
Branch  and  Cold  Spring,  Long  Island^  by  sailing  vessels,  which  bring  over  produce, 
and  which  use  the  East  Branch  as  being  most  convenient  to  the  buHiness  center  of 
the  town.    In  the  above  figures  no  small  boats  or  pleasure  craft  are  included. 
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D  i6. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  N&W  YORK. 

Tins  Larbor  consists  of  the  lower  part  of  the  Byram  River  and  a  bay 
at  its  mouth  opening  into  Long  Island  Sound.  The  river  for  about  1^ 
miles  from  its  mouth  forms  the  boundary  line  between  the  States  of 
New  York  and  Connecticut.  It  was  formerly  navigable  to  within  a 
few  hundred  feet  or  the  bridge  at  Port  Chester,  a  little  more  than  a 
mile  above  the  mouth. 

Before  improvement  the  available  depth  up  to  the  wharves  was  about 
1  foot  at  mean  low  water. 

The  mean  rise  of  tide  is  7.4  feet. 

PROJECTS  FOE  IMPROVEMENT.     " 

A  survey  of  the  harbor  wa49  made  in  1871,  and  a  project  for  improve- 
ment based  on  it  was  subinitted  and  adopted.  The  project  ]>rovided 
for  the  removal  of  two  rocks — Sunken  Rock,  at  theeutiance  to  the  bay, 
with  5.7  feet  low-wat4»r  depth,  to  be  removed  to  11  feet,^nd  Salt  Ro<*k, 
about  1,(H)0  feet  above  the  mouth  of  the  river,  partly  bare  at  low  wat-er, 
to  be  removed  to  9  feet  depth ;  it  also  provided  for  a  breakwater,  400 
feet  long,  at  Byram  Point.    The  estimated  cost  was  as  follows : 

Sunken  Rock,  1, 474.5  cubic  yards,  at  $40 $58,980 

Salt  Rook,  316.3  cubic  yards,  at  $10 12,^2 

Breakwater  at  Byram  Point 25,000 

Total 96,632 

Under  this  project  Salt  Bock  was  removed  in  1873.  No  further  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
appropriation  of  August  2,  1882,  and  a  project  for  expending  the  funds 
available  in  1884  (about  $16,000)  was  submitted  and  approved.  It 
provided  for  making  a  channel  firom  60  to  100  feet  wide  and  2^  feet 
deep  at  mean  low  water,  fiom  the  bay  to  the  vicinity  of  the  bridge  at 
Port  Chester.  The  channel  was  completed  to  within  150  feet  of  the 
biidge  in  May,  1885. 

In  1886  9,2.52  cubic  yards  of  sand  and  gravel  were  dredged,  straight- 
ening the  channel  and  removing  small  lumi>s  and  irregularities.  Under 
the  appropriation  of  $5,000  made  in  1888,  the  project  was  modiiied 
to  omit  the  removal  of  Sunken  Eock,  and  to  change  the  location  of 
the  proposed  breakwater,  making  it  extend  from  Sunken  Kock 
toward  the  shore.  Sunken  Rock  was  dangerous  only  because  it  was 
submerged,  and  was  at  the  side  of  the  channel;  the  channel  width  at 
the  rock  was  ample.  A  breakwater  with  the  end  on  the  rock,  rising 
some  distance  above  high  water,  would  serve  as  a  beacon,  and  would 
bean  aid  instead  of  a  danger  to  navigation,  besides  affording  more 
shelter  than  the  originally  proposed  breakwater;  thus  it  would  Uxke 
the  jilace  both  of  the  breakwater  and  of  the  removal  of  Sunken  Bo<*k, 
together  estimated  to  cost  $<S3,<.)80,  On  account  of  this  modification, 
in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1890,  the  estimated 
cost  of  completion  of  project  was  reduced  from'  $64,632  to  $25,000. 

Up  to  July  1,  LS91,  Salt  Kock  had  been  removtd,  a  channel  2J  feet 
deep  at  mean  low  water  had  been  dredged  up  to  the  Port  Chester  Highway 
Bridge,  and -585  linear  feet  of  breakwatei*  had  been  constructed  firom 
Sunken  Kock  toward  Byram  Point, 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUTCB  30,  1892. 

Nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Hock  has  been  removed  to  a  depth  of  9  feet  at  mean  low  water. 

An  available  channel,  2^  feet  deep  at  mean  low  water,  has  been 
dredged  to  a  point  150  feet  below  the  bridge;  thence  to  the  bridge, 
the  width  is  25  feet.  In  front  of  the  wharves,  where  vessels  lie  aground 
at  low  tide,  the  bottom  has  been  leveled  as  nearly  as  practicable. 

Five  hundred  and  eighty-five  linear  feet  of  the  breakwater  have  been 
built  with  the  top  5  feet  wide,  and  1  foot  above  high  water,  and  with 
slopes  of  1  upon  1 ;  the  end  of  the  breakwater,  resting  upon  Sunken 
Bock,  was  budt  to  5  feet  above  high  water,  to  serve  as  a  beacon. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater 
to  high-watermark  on  Byram  Point,  and  to  maintain,  and,  if  necessary, 
to  deepen  the  channel  of  the  river. 

The  estimated  cost  of  completion  of  the  project  is  $20,000. 

Appropriations  for  Port  Chester  Harbor  have  been  made  as  follows: 


Application. 


Dato. 


Amount. 


Kemoring  Salt  Rook 

DredcinfT  in  Byram  River  and  Bay . 

Breakwater 

Do 


June  10, 1872 
Aug.  2,1882 
Aug.  11, 1888 
Sepl  19, 1890 


$12,000 
15.000 
5,000 
5,000 


Total. 


37,000 


Port  Chester  Harbor  is  in  the  collection  district  of  New  York. 

The  nearest  light-house  is  on  Great  Captain  Island,  If  miles  east  of  the  month  of 
the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  15  miles  south- 
west. 

Money  statement. 

July  1,  1891,  balance  unexpended $1,058.69 

June  30,  18Si2,  amount  expended  during  the  fiscal  year 446. 67 

July  1, 1892,  balance  unexpended 612. 02 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 612. 02 

{Amount  (estlmatedy  required  for  completion  of  existinia:  project 15, 000. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1894  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  xiver  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  189L 

JrnvaU  and  €(€parture9  ofveweU, 
Draft,  5^  to  9  feet ;  tonoAge,  25  to  300  tons^ 


Tonna^ 


Steameri). . . 
Sail  vessels 
Bargefi 

Total 


60,000 
22,000 
125,000 


207.000 


Freight  recHvfd  and  shipped  by  water. 


Estimated 
▼alae. 


Rftoeipti . . . 
Sliipmenta . 

Totid 


$1,100,000 
900.000 


2,000,000 


The  above  figures  show  an  increase  in  tonnage  of  freights  since  1890  of  11,000  tons. 
The  principal  articles  of  commerce  by  water. are  manufactured  goods,  coal,  iron, 
farmers'  proauoe,  and  general  merchandise. 
No  new  lines  of  transportation  have  been  established  since  July  1^  1891. 


D  17. 
IMPROVEMENT  OF  LARCHMONT  HARBOR.  NEW  YORK* 

Larchmoiit  Harbor  is  a  bay  on  the  northwest  shore  of  Long  Island 
Sound,  about  25  miles  by  water  from  the  Battery,  New  York  City,  and 
6  miles  southwest  from  the  boundary  between  the  States  of  New  York 
and  Connecticut.  The  harbor  is  about  half  a  mile  wide,  and  extends 
rather  more  than  half  a  mile  inland;  it  is  a  basin  with  no  definite  chan- 
nel, the  low-water  depth  of  18  feet  at  the  entrance  gradually  decreasing 
towards  the  shores,  east,  north,  and  west. 

The  harbor  is  chiefly  used  by  the  Larchmont  Yacht  Club,  but  is  more 
or  less  sought  by  small  coasters  and  fishing  vessels  for  refuge  or  for 
night  anchorage.  It  is  exposed  to  storms  from  east  to  south,  and  dur- 
ing northeast  storms  heavy  seas  roll  around  Long  Beach  Point,  ea«t  of 
tlie  harbor,  and  compel  vessels  to  go  well  up  into  shoal  water  for  shelter. 

The  entrance  is  divided  into  three  channels  by  two  rocks;  Umbrella 
Kock,  about  800  feet  from  the  west  shore,  being  a  large  ledge  with  least 
depth  of  3.1  feet  at  mean  low  water,  and  Huron  Rock  about  900  feet 
southwest  from  the  east  shore,  a  smaller  ledge  with  least  depth  of  9.8 
feet.  The  channel  between  the  rocks  is  over  900  feet  wide,  and  is  the 
one  almost  invariably  used.  There  Tire  other  rocks  inside  the  harbor 
which  are  well  known  and  are  marked  by  spindles j  they  are  too  near  the 
west  shore  to  interfere  with  the  use  of  the  harbor  for  general  navigation. 

The  mean  rise  of  tide  is  7.4  feet. 
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PROJECTS  FOB  IMPROVEMEENT. 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  a  survey 
of  Larchmont  Harbor,  which  was  made  the  following  year.  The  report 
on  the  survey,  dated  November  26, 1889,  was  printed  as  House  Ex.  Doc. 
^o.  40,  Fifty-first  Congress,  first  session,  and  also  in  the  Annual  Keport 
of  the  Chief  of  Engineers  for  1890,  Part  I,  page  675.  With  the  report 
were  presented  two  alternative  projects  for  improvement;  one  for  re- 
moval of  Umbrella  and  Huron  rocks,  the  other  for  breakwaters  to  cover 
each  rock  and  extend  to  the  nearest  shore;  the  cost  of  removing  the 
rocks  to  15  feet  depth  at  mean  low  water  was  estimated  &t  $12^,000, 
and  the  cost  of  the  two  breakwaters  at  $105,000.  At  the  date  of  the 
report,  the  preference  of  those  most  interested  in  iii»  harbor  was  ex- 
pressed in  favor  of  removing  the  rocks ;  after  fiirther  consideration  they 
changed  their  views,  preferring  the  breakwaters,  and  in  accordance 
with  their  petition  or  request,  a  clause  in  the  first  draft  of  the  river  and 
harbor  act  of  1890,  which  required  that  the  money  appropriated  for  this 
harbot  be  expended  **to  remove  obstructions  at  mouth  of  harbor"  was 
struck  out. 

The  project  for  constructing  two  breakwaters  at  the  mouth  of  the 
harbor  was  approved  by  the  Secretary  of  War  September  27, 1890, 
after  the  first  appropriation  for  improving  the  harbor  was  made. 

Up  to  July  1, 1891,  74  linear  feet  of  Umbrella  Breakwater  and  64 
linear  feet  of  Huron  Breakwater  had  been  built. 

OPERATIONS  DURma  THE  FISOAL   TEAR  ENDING  JUNE  30,  1892. 

Nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMBNT. 

The  only  public  work  done  in  this  harbor  is .  the  beginning  of  con- 
struction of  two  breakwaters;  Umbrella  Breakwater  has  been  made  74 
feet  long  and  Huron  Breakwater  64  feet  long.  Both  were  begun  upon 
the  rocks  and  were  built  to  10  feet  above  low  water,  with  top  width 
of  4  feet,  the  outer  ends  being  slightly  higher  to  serve  as  beacons  on 
the  rocks.  At  their  present  lengths  they  serve  no  other  purpose  than 
to  mark  the  rocks. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  completing  both  break- 
waters, as  provided  for  in  the  project. 

The  only  appropriation  for  improving  Larchmont  Harbor  is  the  one 
of  $5,000  made  by  act  of  Congress  approved  September  19, 1890. 

Larchmont  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
hoase  is  on  Execdtion  Rock.  3  miles  southward.  Fort  Schuyler,  about  8  miles  south- 
west, is  the  nearest  work  of  defense. 

Money  statement 

July  1, 1891,  balance  unexpended $414.28 

June  30, 1892,  amount  expended  during  fiscal  year 293. 33 

July  1,  1^,  balance  unexpended 120.95 

{Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

ENG  92 45  Digitized  by  GoOglC 


706    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR  1891. 

Number  of  yachts  entering  harbor  during  1891  (estimated) 2, 200 

Draft  of  these  yachts feet..  8  to  18 

Tonnage  of  these  yachts tons . .  3  to  400 

Number  of  vessels  other  than  yachts  entering  harbor  for  r'efuge  or  for  night 

during  1891  (estimated) 250 

Draft  of  such  vessels feet- .  4  to  10 

Tonnage  of  such  vessels tons..  10  to  800 

Freight  discharged  in  Larchmont  Harbor  in  1891, 

Number  of  cargoes 30 

Amount  in  tons 2,000 

VesseU  owned  by  Larchmont  Yacht  Clnb. 

(Drafts  from  8  to  13  feet;  toniuige,  6  to  300  tons;  total  tonnage,  6,000  tona.] 

Steamers 43 

Schooners 38 

Sloops • 86 

Smaller  boats , 87 

Total 254 

No  new  lines  of  transportation  have  been  established  since  July  1,  1891. 


D  i8. 
IMPROVEMENT  OF  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

Echo  Hajpbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound,  dis- 
tant about  24  miles  by  water  from  the  battery  at  New  Ycfrk.  It  is  land- 
locked except  towards  the  southeast  and  has  a  good  anchorage.  Nearly 
all  of  the  water  transportation  of  the  town  of  New  Eochelle  is  carried 
on  through  this  harbor. 

The  depth  in  the  bay  varies  from  6  to  15  feet  at  mean  low  water, 
though  the  low- water  channel  up  to  the  wharves  is  only  from  1  to  2  feet 
deep. 

The  mean  rise  of  tide  is  7.3  feet. 

PROJECT  FOB  IMPROVEMENT. 

A  survey  was  made  in  1875  and  a  project  based  on  it  was  submitted 
December  20, 1875,  and  subsequently  adopted,  providing  for  the  re- 
moval of  two  rocky  reefs  from  the  channel,  viz : 

First.  Shee^shead  Reef,  lying  midway  between  Echo  Island  and  Dnok 
Point,  which  had  1.6  feet  of  water  npon  it  at  low  tide.  This  was  to  be 
removed  to  a  depth  of  9  feet  at  low  water,  which  required  the  excava- 
tion of  872.5  cubic  yards  of  rock,  costing $21^20LT5 

Second.  Start  Rock,  which  projects  about  2  feet  above  low  water,  and 
lies  in  the  channel  120  feet  from  Beaufort  Point.  This  was  to  be  re- 
moved to  7  feet  below  low  water,  requiring  the  excavation  of  370  cubic 
yards  of  rock,  costing 12,672.50 

Contingencies 5,081,13 

Total 8^865.38 

A  depth  of  7  feet  over  Start  Rock  was  obtained  in  January,  1880,  and 
in  1881-1883  50G  cnbic  yards  were  removed  from  the  sonthem  part  of 
Bbeepshead  Beef^  making  9  feet  depth.    In  May,  1889.  a  petition  of  resi* 
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dents  of  New  Eochelle  was  submitted,  asking  that  the  money  then 
avaOable  be  expende4  in  dredging  up  to  the  wharves.  This  Vas  ap- 
proved by  the  Chief  of  Engineers  and  the  money  was  expended  in  mak- 
ing a  channel  4^  feet  wide  and  4  feet  deep  at  mean  low  water,  extend- 
ing from  the  bay  to  within  300  feet  of  the  head  of  the  harbor,  a  distance 
of  about  1,050  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR    ENDING  JUNE  30,  1892. 

^  The  available  funds  were  insuflttcientJbo  continue  the  Improvement, 
and  no  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Start  Eock  has  been  removed  to  7  feet  depth  at  mean  low  water  and 
about  one  half  of  Sheepshead  Eeef  has  been  removed  to  a  depth  of  9 
feet  at  mean  low  water.  • 

The  channel,  dredged  4  feet  deep  and  40  feet  wide  in  1889,  has  filled 
somewhat,  but  is  still  used  by  vessels  going  to  the  upper  wharves. 

PROPOSED    OPERATIONS. 

To  conlplete  the  project  there  yet  remains  the  removal  of  the  rest  of 
Sheepshead  Reef,  which  can  be  done  with  the  balance  of  the  original 
estimate  not  yet  appropriated,  $17,000,  provided  it  be  available  at  one 
time,  and  it  is  recommended,  on  the  ground  of  economical  expenditare, 
that,  if  further  appropriations  be  made  for  removal  of  rocks  in  this 
harbor,  not  less  than  the  estimate  sum  required  be  appropriated. 

Appropriations  for  improving  Echo  Harbor,  New  Eochelle,  New 
York,  have  been  made  as  follows: 


Application. 


Date. 


Amotmt. 


Bemoval  of  Start  Boclc 

Do 

SemoYal  of  Shoopflhead  Rock. 

Do 

Dredging 


Juno  18, 1878 
Mar.  3,1879 
Jane  U,  1880 
Mar.  3,1881 
Ang.    2,1882 


Total . 


$10,000 
3,000 
3,000 
3,000 
8,000 


22,000 


Echo  Harbor  is  m  the  collection  district  of  New  York. 
The  nearest  light-house  is  on  Execution  Rock. 

The  fortifications  on  Throgs  Neck,  7  miles  to  the  westward,  are  the  nearest  works 
of  defense. 

Money  statement 

i  Amount  Testimated)  required  for  completion  of  existing  project^ $17, 000. 00 
Amounttnatcanbeprodtably  expended  in  fiscal  year  ending  June  ^,  1894    17, 000. 00 
Submitted  in  compliance  with  reqirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867. 


COMMERCIAI.  STATISTICS  FOR  THB  CilLEKDAR  TEAR  189L 

No  statistics  for  the  calendar  year  1891  have  been  received.    The  number  of  tons 
of  freight  reported  received  for  1890  is  probably  a  fair  annual  avorage,HW,000  tons* 
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D  19. 

IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Creek,  called  also  Ilntcrhinson  River,  is  a  small  staream 
xrhich,  as  a  tidal  iiilet  for  tlielast  4  miles  of  its  course,  traverses  marjjlies 
of  one  quarter  to  a  mile  in  width  and  empties  into  East  Chester  or 
Pelham  Bay,  a  lar^i^e  bay  on  the  nofthwest  shore  of  Long  Island  Sound, 
just  east  of  Throws  ^^eck  and  20  miles  by  water  from  the  Battery, 
;New  York  City.  The  width  of  the  creek  varies  from  25  feet  to  a  half 
mile  at  high  \«iter,  but  the  channel  is  narrow  everywhere. 

Pelham  Bridge,  a  highway  bridge,  crosses  the  creek  near  its  mouths 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Uarlem  River 
branch  of  the  New  York,  ^ew  Haven  and  Hartford  Railroad,  and  at 
Lockwood,  about  2^  miles  above  its  mouth,  the  stream  is  crossed  by 
the  Boston  road.    All  three  bridges  are  draw^bridges. 

The  mean  rise  of  tide  at  the  mouth  of  the  creek  is  7.1  feet. 

For  half  a  mile  up  the  creek  there  was  originally  a  channel  from  4  to 
9  feet  deep  at  low  water*  but  the  depth  decreased  farther  up,  and  at 
Town  Dock,  the  principal  landing,  jibout  1^  miles  from  the  mouth,  the 
available  depth  at"  high  water  was  only  about  equal  to  the  rise  of  the 
tide.  Above  Town  Dock,  the  stream  was  narrow  and  crooked,  and  the 
depth  about  the  same  as  just  below. 

The  commerce  at  Town  Dock  was  principally  in  coal  and  building 
materials  for  East  Chester  and  Mount  Vernon;  the  latter  is  a  rapidly 
growing  place  with  a  present  population  of  about  14,000.  The  main 
part  of  the  city  of  Mount  Vernon  is  about  2  milos  from  Town  Dock.  It  is 
understood  to  be  mainly"  for  the  benefit  of  prospective  Mount  Vernon 
commerce  that  the  improvement  of  East  Chester  Creek  is  desired. 

PROJECTS   FOR   IMPROVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress, 
It  was  made  in  the  same  year,  and  in  the  report,  dated  January  19, 
1872,  and  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1872,  page  812,  three  plans  of  improvement  were  outlined,  viz-. 

For  making  and  maintaining  by  means  of  a  tidal  basin  and  a  system 
of  dikes  a  channel  9  feet  deep  at  mean  low  water,  estimated  to  cost 
$1,646,000. 

For  making  and  maintaining  in  the  same  way  a  channel  11  feet  deep 
at  mean  high  water  (about  4  feet  deep  at  low  water)  estimated  to  cost 
$731,000. 

For  securing  7  feet  depth  at  slack- water  navigation  by  mean's  of  a 
lock  above  Goose  Island  (about  half  a  mile  fi*om  the  mouth  of 'the  creek), 
estimated  to  cost  $300,000. 

No  recommendation  as  to  the  worthiness  of  improvement  accompanied 
these  estimates.  March  25, 1872,  the  House  of  Repsesentatives  passed 
a  resolution  inquiring  the  cost  of  removing  obstructions  between  tide- 
gauges  !N^o.  1  and  No.  2,  so  as  "to  afford  the  same  depth  of  water  above 
station  No.  1  as  now  prevails  below  it.^' 

In  reply  to  this  resolution  a  report  was  submitted  April  3, 1872,  (see 
Annual  Eeport  of  Chief  of  Engineers  for  1872,  page  814)  containing 
the  following  estimates: 

Basin,  purchase  of  site,  18  acres,  at  $150 $2  700 

Excavation  to  level  of  mean  low  water,  200,000  cubic  yards,  at  40  cents SO  000 

Excavation  of  cut,  60,000  cubic  yards,  at  40  cents \ 24, 000 

Diking  and  revetting  bauks  of  cut 12,000 

Engineering  and  contingencies 17,805 

Total Di^;t^zedJ)^  CjOO^  136,505 
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This  plan  contemplated  (as  appears  from  maps  on  file)  straightening 
the  channel  at  Lockwood  and,  as  it  was  necessary  in  any  case  to  re- 
place the  old  arch  bridge  of  the  Boston  road  by  a  drawbridge,  changing 
the  location  of  such  bridge  to  a  point  about  700  feet  eastward,  so  as  to 
give  a  straighter  and  cheaper  channel  for  the  stream. 

In  1873,  $25,000  was  appropriated  for  improving  East  Chester  Creek. 
It  was  designed  to  expend  it  in  accordance  with  the  above  estimates, 
which  were  then  considered  an  adopted  project,  but  no  means  had 
been  provided  for  acquiring  the  land  needed  for  the  proposed  cut  at 
Lock  woods,  so  no  work  was  done  at  that  time. 

In  1875  it  became  apparent  that  the  proposed  change  of  location  of 
the  drawbridge  at  Lockwood  could  not  be  made.  The  old  bridge  lay 
on  the  boundary  between  the  towns  of  East  Chester  and  Pelham  and 
was  supported  by  the  towns  jointly.  Under  the  proposed  change  of 
location  the  new  bridge  would  lie  within  the  town  of  Pelham,  which 
town  would  then  have  to  support  it;  therefore  the  town  of  Pelham 
would  not  consent  to  the  change  and  the  old  bridge  was  replaced  by 
an  iron  drawbridge  in  the  same  location.  The  proposed  location  of 
the  cut  had,  therefore,  to  be  altered  to  bring  it  to  the  drawbridge.  This 
necessitated  excavating  a  considerable  amount  of  rock  at  an  increased 
cost  of  $10,000.  (See  Gen.  Newton's  letter  to  the  Chief  of  Engineers, 
September  24, 1875.) 

In  1875  $12,000  more  was  appropriated  for  this  improvement,  but  it 
it  was  not  until  1877  that  a  commission,  appointed  by  the  State  of  Xew 
York,  finally  obtained  the  land  for  the  proposed  cut.  After  this  right 
of  way  was  secured,  in  1877,  a  contract  was  entered  into  for  making  a 
cut  9  feet  deep  at  mean  high  water  (2  feet  at  low  water),  with  a  width 
of  100  feet  at  high- water  level  j  this  contract  included  about  3,149 
cubic  yards  of  rock  excavation,  1,210  linear  feet  of  pile  dike,  and  140 
linear  feet  of  crib  dike.  It  wa«  completed  in  1878,  and  in  that  year 
and  in  1879,  under  an  appropriation  of  $10,000  made  June  18, 1878, 
dredging  was  done  by  hired  labor,  removing  a  shoal  of  bowlders  just 
outside  of  Pelham  bridge  and  making  a  channel  about  125  feet  wide 
and  9  feet  deep  at  high  water  on  the  west  side  of  Goose  Island,  being 
an  extension  of  the  original  project. 

In  1879  $3,500  was  appropriated  for  continuing  the  improvement, 
and  $3,500  in  1880 :  these  appropriations  were  not  expended  until  1884. 

In  the  Annual  Eeport  for  1879  it  was  stated  as  necessary,  to  com- 
plete the  improvement  from  Pelham  Bridge  to  Lockwood,  "to  con- 
struct dikes  from  the  lower  end  of  the  cut  to  Goose  Island,  a  distance 
of  5,800  feet."    In  1880  these  dikes  were  estimated  to  cost  $40,000. 

The  appropriations  were  not  large  enough  to  warrant  beginning  the 
cut  above  Lockwood  or  the  above-mentioned  dikes,  and  these  pro- 
I)Osed  works  were  apparently  abandoned  for  the  time  being.  In  1881 
Gen.  Newton,  U.  S.  Engineers,  then  in  charge,  reported  that  "further- 
more, until  it  is  proved  that  a  depth  of  9  or  10  feet  *  *  •  can  not 
be  maintained  under  the  scale  of  improvement  already  completed,  it 
will  be  unnecessary  to  inaugurate  new  works.  The  amount  of  funds 
available,  $7,372.14,  will  be  quite  sufficient  for  the  present  wants  of 
the  case." 

This  money  was  expended  in  1884  in  dredging  just  below  Town  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5,  1886,  $10,000  were  appropriated  for  this  improvement, 
which  was  mostly  expended,  in  1888  and  1889,  in  dredging  between 
Town  Dpck  and  Lockwood,  to  remove  shoals  from  the  previously 
dredged  channel. 
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In  1887  an  estimate  was  niade  of  tlie  cost  of  the  several  proposed  ex- 
tensions of  project,  from  which  it  apx>ears  that  $84,000  have  been  either 
expended  or  estimated  for  works  not  iucluded  in  the  first  estimate,  and 
that  estimate,  therefore,  should  be  increased  to  $221,000  if  it  is  pro- 
posed to  carry  out  the  original  plan  with  these  extensions. 

It  was  proposed  to  expend  the  appropriation  of  $5,000  made  August 
11, 1888,  in  dredging  a  cut  above  Lockwood,  and  in  January,  1889, 
the  line  of  cut  was  staked  out  and  a  description  given  to  the  State 
commissioners  for  securing  right  of  way.  They  were  asked  to  obtain 
permission  to  deposit  the  material  on  the  marsh  lands  adjacent  to  the 
cut,  which  could  be  done  cheaply  as  compared  with  the  cost  of  carry- 
ing it  out  into  Long  Island  Sound.  The  commissioners  reported  that 
this  consent  could  not  then  be  obtained,  and,  as  the  available  funds 
were  not  sufficient  to  begin  work  under  any  other  plan  for  disposing  of 
dredged  materials,  work  was  iK)stponed  until  larger  appropriations 
should  be  made. 

Up  to  July  1, 1891,  no  work  had  been  done  above  Lockwood;  the 
channel  below  Lockwood  had  an  available  depth  of  9  feet  at  mean 
high  water,  with  widths  from  60  to  125  feet,  and  was  used  by  such 
commerce  and  freight  as  could  be  conveniently  discharged  at  Town 
Dock  and  at  Lockwood. 

OPERATIONS  DUBING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1892. 

B"o  work  of  improvement  was  done.  Eight  of  way  for  the  channel 
above  Lockwood  and  consent  to  deposit  dredgings  ux)on  adjacent  banks 
have  been  tendered  by  the  owners  of  the  laud. 

The  local  authorities  in  charge  of  the  drawbridge  at  Lockwood  have 
begun  repairs  necessary  in  order  to  open  the  draw. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

There  is  a  channel  of  not  less  than  9  feet  depth  at  mean  high  water 
(2  feet  at  low  water)  from  the  bay  up  to  Lockwood,  beiug  about  100 
feet  wide  up  to  a  point  1^000  feet  above  Town  Dock,  thence  to  Lock- 
wood  from  50  to  75  feet  wide.  The  dikes  on  the  east  side  of  the  channel 
near  Lockwood  are  in  fair  condition. 

The  cut  above  Lockwood  has  not  been  begun. 

PROPOSED  OPERATIONS. 

As  soon  as  the  drawbridge  at  Lockwood  is  put  in  working  order  it 
is  proposed  to  apply  the  available  funds  to  beginning  the  projected  cut 
above  Lockwood;  it  is  estimated  that  the  cut  can  be  made  about  one- 
third  its  contemplated  length. 

The  proposed  dikes  below  Town  Dock  do  not  seem  to  be  necesBary 
at  present  as  a  means  of  improving  or  maintaining  the  channel.  The 
work  remaining  to  be  done  under  the  project  is  the  excavation  of  the 
cut  above  Lockwood  and  small  repairs  and  maintenance  of  the  pre- 
viously dredged  channel  below  Lockwood,  for  which  revised  estimates 
amounting  to  $55^000  were  submitted  in  the  annual  report  for  1891. 


Digitized  by 


Google 


APPENDIX  D — ^REPORT  OP  COLONEL  HOUSTON. 


711 


Appropriations  for  improving  East  Chester  Creek  have  been  made, 
as  follows: 


Application. 


Bate. 


Amount.. 


CattinjT  throagb  marsh  and  rock  and  diking  (in  1877) 

Dredging  under  Boston  Koad  Bridge  and  at  Goose  Island 

Bredging  near  Lock^ood,  Goose  Island^  and  Pelham  Bridge 

Dredging  from  40  to 90  feet  wide  from  Fell  Point  to  Town  Dock. 

Dredging  above  Town  Dock  (not  wholly  expended) 

Not  yet  expended 


Mar.  3,187a 
Mar.  8,1875 
June  18, 1878 
Mar.  3,  1879 
June  14,1880 
Aug.  5,1886 
Aug.  11, 1888 


125,000 
12,000 
10,000 
8,500 
3,500 
10,000 
5,000 


Total . 


69,000 


East  Chester  Creek  is  in  the  collection  district  of  New  York. 

The  nearest  light-house  is  on  the  '*  Stepping  Stones/'  3  miles  southeast  of  th« 
month  of  the  creek. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throg  Neck,  ahont  3^  miles  south. 

Money  statement 

Jnly  1, 1891,  halance  unexpended $7,141.03 

July  1, 1892,  halance  unexpended 7,141.03 

(Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 
Amount  that  can  he  prontahly  expended  in  fiscal  year  ending  J  une  30, 1894    55, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THB  CALENDAR  YEAR  189L 

Arrivals  and  departures  of  vessels. 

Schooners 22 

Sloops  9 

Bargee 193 

Total  224 

Freight  received  and  shipped. 

Tons. 

Lumber 7,240 

Building  material 380 

Stone 16,310 

Water  pipe  (iron) 900 

Coal  13,285 

Ice 9,000 

Total   47,115 

The  above  fi^gures  show  an  iucrease  iu  tonuage  over  that   reported  for  1890  of 
27,610. 
No  new  lines  of  transportation  have  been  established  since  July  1,  1891. 


D    20. 

IMPROVEMENT  OP  GREENPORT  HARBOR,  NEW  YORK. 

This  haxbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of 
Long  Island,  lying  between  the  north  fork  on  the  northwest  and  north 
and  Shelter  Island  on  the  southeast  and  south.  The  anchorage  ground 
is  exposed  to  storms  from  the  northeast  and  east.  ^  , 
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A  sand  spit,  called  Joshua  Point,  formerly  protected  tlie  little  bay 
at  Greenport  from  easterly  storms,  but  in  a  few  years  prior  to  18iS3 
this  had  worn  away  rapidly  and  the  sand  had  been  carried  into  the 
bay. 

The  mean  raise  of  tide  is  2.4  feet. 

PROJECT  FOR  IMPROVEMENT. 

The  river  and  harbor  act  for  1881  ordered  a  survey  of  this  harbor, 
the  report  upon  which,  dated  January  20, 1882,  and  printed  in  the  An- 
nual Eeport  of  the  Chief  of  Engineers  for  1882,  Pai-t  I,  page  ^5,  con- 
tained plans  ai^d  estimates  for  a  breakwater  (extending  to  the  curve 
of  18  feet  depth)  to  be  built  to  3  feet  above  mean  high-water  level,  with 
a  top  width  of  6  feet  and  side  slopes  of  1  upon  1;  the  estimated  cost 
was  $46,000.  The  first  appropriation  for  the  harbor  was  made  by  act 
of  Congress  of  August  2, 1882,  and  thereupon  the  project  was  adopted 
as  above.  In  1890,  the  project  was  modified  to  provide  for  building  up 
the  breakwater  to  a  height  of  5  feet  above  mean  high  water,  to  extend 
.it  no  further  (it  was  tluen  1,570  feet  long),  and  to  apply  the  remainder 
of  the  estimate  for  completion  of  improvement  to  dredging  in  the  an- 
chorage afforded  by  the  breakwater. 

Up  to  July  1, 1891,  about  909  linear  feet  of  the  breakwater  had  been 
built  up  as  required  under  a  contract  in  progress  and  arrangements 
had  been  made  for  dredging  to  increase  the  area  of  the  anchorage  basin 
of  9  feet  depth. 

OPERATIONS  DTJRINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1882. 

During  the  past  fiscal  year  694  tons  of  stone  were  delivered  and 
placed  on  the  top  of  the  breakwater,  building  it  up  to  a  height  of  5  feet 
above  mean  high  water  for  the  remaining  001  feet  of  its  length.  The 
contract  was  completed  August  26, 1891, 1,114  tons  of  granite  having 
been  delivered  and  placed  as  required. 

Offers  for  dredging  had  been  invited  by  circular  letter  and  the  pro- 
posal of  the  Hartford  Dredging  Company  to  do  the  required  work  at 
the  rate  of  18  cents  per  cubic  yard  had  been  accepts.  Dredging  was 
begun  September  10  and  completed  October  29, 1891 ;  12,037  cubic  yards 
being  removed,  enlarging  the  area  of  9  feet  depth  inside  the  breakwater 
by  about  1 J  acres  and  dredging  a  channel  40  feet  wide  and  6  feet  deep 
at  mean  low  water,  to  afford  entrance  to  Sterling  Basin,  a  locality  much 
used  for  winter  anchorage  on  account  of  its  complete  shelter  and  soft 
bottom. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Tlie  breakwater  is  now  1,570  feet  long,  5  feet  wide  on  top,  the  top 
being  5  feet  above  high  water;  it  contains  19,310  tons  of  stone. 

The  available  anchorage  of  9  feet  depth  has  been  increased  by  IJ 
acres  of  completely  sheltered  area,  and  a  channel  40  feet  wide  and  0  feet 
deep  exists  between  the  outer  harbor  and  Sterling  Basin,  where  there 
is  completely  landlocked  anchorage  of  about  4  acres,  with  3  feet  depth 
or  over  at  mean  low  water. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  enlarging  the  anchorage 
basin  by  dredging  as  provided  in  tlie  modified  project. 
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Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows: 


Application. 


Date. 


Amoimt^ 


Snrv^ 

XapendedoD  break>vater. 


Do. 
Do. 
Do. 


Breakwater  and  (lre4lgiji^. 


Mar.  3,1881 
Ang.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 


Total. 


500 

10,000 
10, 000  • 
5.000 
5,000 
5,000 


35,500 


Greenport  is  a  port  of  delivery  iii  the  collection  district  of  Sag  Harbor. 
The  nearest  light-house  is  on  Long  Beach  Point,  3  miles  to  the  eastward. 
The  nearest  work  of  defense  is  Fort  Trumbull,  New  London  Harbor,  Connecticut, 
21  miles  distant  in  a  straight  line. 

Money  statentent. 

July  1, 1891,  balance  unexpended $4,505.85 

June  30, 1892,  amount  expended  during  fiscal  year 4, 312. 94 

July  1,  1892,  balance  nnexpended 192.91 

Amount  appropriated  by  act  approved  July  13,  1892 11, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 11, 192. 91 


Ahiiracts  of  caniracU  for  improving  harh&r  at  Greenport y  New  TorJc,  in  force  during  the 
fiscal  year  ending  June  SO,  1892. 


If  ante  and  address  of  contrac- 
tors. 

Subject  of  contract. 

Price  per 
ton. 

Price  per 
cubic  yanl. 

Remarks. 

Brown  &  Fleming,  New  York 
City. 

Hartford  Dreilging  Company, 
Hartford,  Conn. 

Delivering     riprap 
granite   and  build- 
ing up  breakwater. 

DredidDe ............. 

$1.29 

Contract  completed 
Ang.  19,  1891.  Total 
amount  1,114  tons 
granite. 

Contract  completed 
Oct.  29,  1891,  12,037 
cubic  yards. 

10.18 

Commercial  statistics  for  the  calendar  year  1891  for  Greenport  Harbor  have  been 
asked  for  and  have  not  been  received. 


D   21. 


IMPROVEMENT  OP  POUT  JEFFERSON  HARBOR,  NEW  YORK. 

Port  JeflFerson  Harbor  is  on  the  north  shore  of  Long  Island  and 
about  60  miles  east  from  ]^ew  York  City.  It  is  a  mile  long  and  aver- 
ages three-quarters  of  a  mile  wide,  and  a  large  part  of  the  area  has  a 
depth  of  18  feet  or  more  at  low  tide.  Tributary  to  this  harbor,  on  the 
west,  are  Setauket  Harbor  and  Conscience  Bay,  two  shallow  tidal  basins. 
Port  Jefferson  Harbor  is  surrounded  on  three  sides  by  hills  and  is  sep- 
arated from  Long  Island  Sound  on  the  north  by  a  beach  of  sand  and 
gravel,  through  which,  and  nearly  in  the  axis  of  the  harbor,  is  a  single 
entrance  400  feet  wide.    This  entrance  is  Port  Jefferson  Inlet,  and 
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through  it  a  tidal  reservoir  of  2  square  miles  area  receives  and  dis- 
charges some  300,000,000  cubic  feet  of  water  with  every  tide,  producing 
a  current  whose  maximum  velocity  exceeds  4  miles  per  hour.  In  the 
narrow  part  of  the  inlet  the  depths  have  always  been  considerable,  but 
a  short  distance  out  into  the  Sound  was  a  broad  flat  bar,  which  origi- 
nally had  a  depth  of  4  feet  at  low  water;  until  the  beginning  of  (Jov- 
ernme^t  improvement  in  1871,  the  location  of  the  inlet  had  been  shifb- 
•ing;  since  1838  it  had  moved  westward  790  feet,  an  average  annual 
rate  of  24  feet 

The  village  of  Port  Jeflferson,  with  a  population  of  about  3,000,  lies 
at  the  head  or  south  end  of  the  harbor.  The  mean  rise  of  tides  at  the 
village  wharves  is  6.2  feet;  in  Long  Island  Sound,  outside  the  inlet,  it 
is  7  feet.    The  difl*erence  is  wholly  in  the  low-watear  levels. 

PROJECTS  FOB  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1853  by  Lieut.  Harrison,  IT.  S. 
Engineers.  In  1870  an  examination  was  ordered  by  Congress,  The 
first  project  of  improvement  was  submitted  by  Gen.  Warren,  Jan- 
uary 16,  1871,  after  an  examination,  and  provided  for  building  a  jetty 
on  the  east  side  of  the  entrance,  extending  out  to  the  9-foot  curve  and 
rising  to  11  feet  above  mean  low  water,  to  be  built  partly  of  dimension 
stone;  also  for  dredging  a  channel  200  feet  wide  and  7  feet  deep  at 
mean  low  water  through  the  bar.  (See  annual  report  of  the  Chief  of 
Engineers  for  1871,  page  805.)    The  estimated  cost  was  as  follows : 

Construction  of  jetty $150,125 

Dredging 15,000 

Total 165,125 

When  the  project  was  adopted  under  the  appropriation  of  March  3, 
1871,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  only  to 
the  level  of  mean  high  water,  except  between  the  high  and  low  water 
marks  on  the  beach,  where  it  was  to  be  carried  to  the  level  of  the 
highest  tides;  but  no  change  was  made  in  the  estimates.  Under  this 
appropriation  600  feet  of  the  jetty  were  built  and  under  tlie  appropria- 
tion of  June  10, 1872,  it  was  extended  to  1,052  feet.  An  estimate  made 
in  1873  of  the  cost  of  completion  ($35,000)  made  the  estimate  for  the 
whole  project  $65,000.  In  1875  a  modification  of  the  project  based  on 
the  observed  effect  of  the  jetty,  was  made,  providing  for  a  jetty  on  the 
west  side  of  the  entrance,  about  1,075  feet  long  and  rising  4  feet  above 
mean  high  water,  designed  to  increase  the  force  of  the  tidal  current*^ 
The  width  of  the  channel  was  also  reduced  to  100  feet.  No  new  esti- 
mate was  submitted  at  the  time,  but  in  1877,  after  about  $8,000  hatl 
been  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  would 
be  required  to  complete  it,  or  $20,250  in  all.  A  revised  estimate,  made 
in  the  same  year  for  the  whole  improvement,  contemplated  extending 
the  east  jetty  to  the  9-foot  curve,  extending  the  west  jetty  600  feet 
farther,  and  dredging  a  channel  100  feet  wide  and  8  feet  deep  (this  in- 
crease df  depth  on  account  of  increased  draft  of  vessels  using  the  har- 
bor), at  an  estimated  cost  of  $34,000;  $45,000  had  then  been  appro- 
priated and  nearly  expended,  making  the  total  estimate  from  the 
beginning  $79,000  (including  $6,000  appropriated  in  1876  and  then  un- 
expended). This  estimate  was  incorrectly  reported  in  1878,  but  was  re- 
verted to  in  1879  and  repeated  in  each  subsequent  annual  report.  In 
1877  one  cut  25  feet  wide  and  8  feet  deep  was  dredged  through  the  bar. 
The  channel  was  dicdged  to  a  width  of  100  feet  under  the  appropriation 
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of  March  3, 1879.  In  1877  the  east  jetty  was  raised  to  a  height  of  5  feet 
above  mean  high  water  and  extended  50  feet.  In  1878  the  west  jetty- 
was  extended  450  feet,  but  the  height  was  made  only  2  feet  above  mean 
low  water,  except  the  outer  end  and  an  intermediate  point,  which  were 
raised  to  4  feet  above  mean  high  water,  to  serve  as  guides.    • 

Between  1879  and  1883  both  jetties  were  extended  and  repaired, 
making  their  respective  lengths  1,390  feet  for  the  east  jetty  and  940 
feet  for  the  west  jetty.    This  completed  the  then  existing  project. 

By  act  of  Congress  of  August  11,  1888,  an  examination  of  Port  Jef- 
ferson Inlet  was  ordered.  A  preliminary  examination  was  found  suffi- 
cient with  recent  Coast  Survey  charts  for  all  required  purposes,  and 
with  the  report  on  this  examination,  dated  December  5,  1888,  and 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889  (Part  I, 
page  751),  were  presented  plans  and  estimates  for  making  and  main- 
taining channels  through  the  inlet  of  10  and  12  feet  depth,  respectively. 
The  10-foot  channel  was  considered  by  interested  parties  as  sufficient 
for  present  needs.    The  estimates  in  detail  were  as  follows: 

For  a  channel  10  feet  deej)  and  200  feet  wide — 

Repairing  and  enlarging  east  jetty : $34, 200 

Repairing  and  enlarging  west  jetty 18, 150 

Dredjyring ; 25,390 

Contingencies,  say 12,260 

Total 90,000 

Commencement  of  work  under  this  project  for  10  feet  depth  was  ap- 
proved by  the  Secretary  of  War  November  1, 1890,  after  an  appropria- 
tion had  been  made  for  "  the  project  to  give  a  channel  10  feet  deep  and 
200  feet  wide." 

Up  to  July  1, 1891, 1,464  tons  of  riprap  granite  had  been  delivered 
in  the  east  jetty,  partly  completing  the  work  of  enlargement  over  a  dis- 
tance of  about  600  feet,  under  a  contract  then  in  progress. 

OPERATIONS  DITRINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Under  contract  of  February  3, 1891,  with  Humphrey  ToQmey,  during 
the  past  fiscal  year  7,520  tons  of  riprap  granite  were  delivered  and 
placed  in  the  jetties,  completing  the  enlargement  of  the  east  jetty  for 
its  whole  length  outside  high-water  mark  (about  950  feet)  and  making 
it  6  feet  above  high  water  with  a  top  width  of  4  feet,  and  enlarging  the 
west  jetty  to  4  feet  above  high  water  and  4  feet  top  width  for  about 
250  feet  of  its  outer  part.  The  total  amount  of  stone  delivered  under 
the  contract  was  8,984  tons.  The  contract  was  completed  September 
25, 1891. 

After  due  advertisement,  proposals  for  dredging  were  received  to 
dredge  through  the  iulet,  about  2,000  feet  long,  making  a  depth  of  10 
feet  at  mean  low  water  and  width  of  100  feet,  more  or  less,  depending 
upon  the  price  of  the  work.  Under  date  of  March  8, 1892,  a  contract 
was  entered  into  with  Richard  Parrott  to  do  the  above-mentioned  work 
at  the  rate  of  21^  cents  per  cubic  yard,  measured  in  scows.  Work  under 
this  contract  was  begun  May  31,  and  at  the  close  of  the  fiscal  year  2,285 
cubic  yards  had  been  dredged,  making  the  required  depth  over  a  part 
of  the  channel  about  600  feet  long  and  20  feet  wide. 

PRESENT  CONDITION   OF  IMPROVEMENT. 

The  east  jetty  is  1,390  feet  long,  part  of  the  shore  end  being  covered 
by  drifted  sand^  it  is  6  feet  above  high-water  level  and  4  feet  wide  on 
top.  The  west  jetty  is  940  feet  long;  the  outer  250  fe^t  are  built  up 
about  4  feet  above  high  water,  with  top  width  of  4  feet  j  the  inner  part 
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is  about  2  feet  above  low  water.  The  west  jetty  requires  building  up, 
and  both  require  trimmiug  aud  filling  out  the  side  slopes  before  they 
can  fairly  be  considered  completed. 

The  dredging  of  the  past  year  is  not  sufficient  to  increase  the  avail- 
able depth  in  uie  inlet,  which  remains  about  8  feet. 

PROPOSED  OPERATIONS. 

With  the  remainder  of  the  appropriation  of  1890  and  under  con- 
tract now  in  progress,  it  is  proposed  to  make  the  inlet  channel  10  feet 
deep  at  mean  low  water,  with  width  of  about  100  feet. 

Future  appropriations  will  be  applied  to  completing  the  work  pro- 
vided for  in  the  project. 

Appropriations  for  Port  Jefferson  Harbor  have  been  made  as  follows : 


Application. 


Kaat  jetty 

Eant  and  west  jetties 

Eaat  jetty  and  dre<lgiug 

Bast  and  west  jetties 

Dredgine 

Eaat  and  west  jetties 

East  jetty 

Enlarging  jetties  and  dUredging  ■ 


Total. 


Date. 


Mar.  3, 
Jnne  10, 
Mar.  3, 
Ang.14, 
June  18, 
Mar.  a, 
June  14, 
Mar.  3, 
Ansf.  2, 
>t.l9, 


Sept 


1871 
1873 
1875 
1876 
1878 
1879 
1880 
188L 
1882 
188D 


Amount 


$16,000 
15.000 
15.000 
8.O0O 
8,000 
5,000 
S.000 
4,000 
8,000 
25,000 


104,000 


Port  Jefferson  is  a  port  of  delivery  in  the  collection  district  of  Now  York. 
There  is  a  light-house  on  Old  Field  Point,  li  miles  west  of  the  harbor  entrance. 
Fort  Halo,  New  Haven  Harbor,  Conn.,  23  miles  distant,  is  the  nearest  work  of  de- 
fense. 

Money  statement 

July  1,  1891,  balance  unexpended $25,047.89 

June  30,  1892,  amount  expended  during  fiscal  year U,  ^9, 11 

July  1,  1892,  balance  unexpended 10,098.78 

July  1,  1892,  outstanding  liabilities $591. 27 

July  1,  1892,  amount  covered  by  uncompleted  contracts 8, 108. 73 

8,700.00 

July  1, 1892,  balance  available 1,398.78 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  iisoal  year  ending  Jnne  30,  1893 11, 398. 78 

{Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstract  of  proposals  for  dredging  at  Port  Jefferson  Inhij  N,  F.,  opened  )>y  Col,  V,  C, 
Houston f  Corps  of  Engineers,  Feh^uary  So,  1892, 


No. 

Nam©  and  address  of  bidders. 

Price  per 

cubic  .yard 

(30,000  cublo 

yards). 

Amount 
of  bid. 

Bemarka. 

1 

The  Hartford  Drwlging  Co.,  Hartford^  Conn 

$0.35 
.54 
.21* 

$10,500 
16,200 
6,460 

2 

Elijah  Brainord,  New  York  City 

8 

EichardParrott,Newburg,K.  t.* 

Lowest  bid. 

•Lowest  bid;  entered  into  contract  Mrtwh  8,  1892;  in  progress. 
KOTB. — ^Amount  available  for  contract  work,  about  $9,000. 
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Ahatraci  of  contracts  for  improving  harbor  at  Port  Jitffereonj  N,  F.,  in  force  during  the 
fiscal  year  ending  June  SO,  1892, 


Name  and  addreas  of  con- 
tractor. 

Bate  of 
contract. 

Subject. 

Price. 

Bemarkfl. 

Hnmpbrey  Toomey,  Gail- 
ford,  Conn. 

Blchard  Parrott,  Newburg, 

N.y. 

Feb.  3,1891 
Mar.  .8,1802 

Delivering  riprap 
and  enlarging 
jeUlea. 

Dredging. 

$1.50  per  ton.. 

0. 21^  i>er  cu- 
bic yard. 

Contract  completed 
Sept.  25,  1891,  8,984 
tons.         » 

Inprogreas. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1891. 

Arrivals  and  departures  of  vessels, 
[Draft,  from  4  to  13  feet;  tonnage,  IS  to  577  tons.] 


Kind  of  vessels. 


Steamers  .. 
Sail  veaseU 
Barges 

Total 


No.  of 
round 
trips. 


1,344 


Tonnage. 


47,020 

34,907 

2,196 


84.813 


Freight  received  and  shipped  by  water. 


Becoipts — 
Shipments.. 

Total. 


Tons. 


33,925 
8,400 


42,326 


Estimated 
value. 


$1,090,000 
120,000 


1,210,000 


Nnmber  of  vessels  entered  harbor  for  refage 350 

Number  of  vessels  hauled  up  for  repairs 209 

Tonnage  of  vessels  hauled  up  for  repairs 13, 298 

Number  of  vessels  laid  up  for  winter  1891-92 57 

Tonnage  of  vessels  laid  up  for  winter  1891-'92 3,505 

No  new  lines  of  transportation  have  been  established  since  July  1,  1891. 


D   22. 


DiPROVEAlENT  OF  HUNTINGTON  HARBOR,  NEW  YORK, 

Huntington  Harbor  is  a  landlocked  basin  about  2  miles  long  and  a 
quarter  of  a  mile  wide,  extending  in  a  crooked  but  generally  southern 
direction  from  Huntington  Bay,  from  which  it  is  separated  by  a  beach 
of  sand  and  gravel,  through  the  western  end  of  which  a  narrow  inlet 
(about  300  feet  wide)  connects  the  harbor  and  bay. 

The  bay  is  a  large,  deep  harbor  of  refuge  on  the  north  shore  of  Long 
Island,  about  40  miles  east  from  "New  York  City.  The  harbor  has  an 
avsulable  depth  of  about  8  feet  at  mean  low  water  through  the  entrance 
and  more  than  half  way  up,  but  in  the  threequarters  of  a  mile  nearest 
the  head  or  south  end  of  the  harbor  the  original  channel  was  narrow 
and  decreasing  in  dex>th  to  zero  at  low  tide. 
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Huntington  villaige  lies  about  a  mile  south  of  the  head  of  the  harbor; 
It  has  4,0()0  to  5,000  population. 
The  mean  rise  of  tide  is  7.2  feet. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  March  3, 1871,  a  survey  of  this  harbor 
was  authorized.  It  was  made  in  that  year,  and,  with  the  report,  dated 
December  11, 1871,  aod  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1872,  page  907,  was  submitted  an  estimate  of  $22,780  as 
the  cost  of  dredging  out  a  shoal  at  the  entrance  to  the  harbor  and  of 
extending  the  8-foot  channel  150  feet  wide  for  about  2,000  feet,  up  to 
the  old  wharf,  the  property  of  the  town. 

By  act  of  Congress  of  June  10, 1872,  $22,500  were  appropriated  for 
the  harbor  and  the  project  for  improvement  was  completed  in  April, 
1873,  the  outer  shoal  being  removed  to  8  feet  depth  and  the  8-foot 
channel  being  extended  2,200  feet,  to  the  Old  Town  Wharf;  the  width 
of  150  feet  was,  however,  reduced  to  130  in  the  last  900  feet  length 
on  account  of  exhaustion  of  funds.  It  had  been  contemplated  to  dump 
most  of  the  dredged  material  in  the  flats  in  the  harbor,  but  on  account 
of  much  local  opposition  this  was  abandoned  after  about  2,000  yards 
had  been  dumped  there,  and  the  rest  of  the  dredged  material  was  de- 
posited in  deep  water  in  Long  Island  Sound.  The  amount  dredged 
was  91,786  cubic  yards. 

The  river  and  liarbor  act  of  July  5, 1884,  ordered  a  survey  or  exami- 
nation of  this  harbor.  A  survey  was  made  the  same  year,  the  report 
on  which  (printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1885^  Part  I,  pages  703  et  acq.)  contains  a  plan  for  restoring  and  main- 
taimng  the  dei)th  of  8  feet,  made  by  dredging  in  1872  and  1873,  but 
subsequently  lost  by  settling  of  the  banks,  with  estimate  of  cost  for 
carrying  the  channel  up  to  the  Old  Town  Dock,  as  follows: 

Dredging  84^000  cubic  yards,  at  25  cents  per  cubic  yard ^1, 000 

Pile  protection,  1,400  linear  feet,  at  5  cents  per  linear  foot 7, 000 

28^000 
Superintendence  and  contingencies 4,000 

Total 32,000 

with  an  estimate  of  additional  cost  of  $10,000,  should  it  be  decided  to 
carry  the  channel  up  to  the  last  wharf  on  the  east  side,  a  distance  of 
800  feet  farther. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War,  November  3,  1800,  after  an  ai)i)ropriation  for  the  im- 
provement had  been  made  by  Congress. 

July  1, 1891,  a  contract  for  dredging  had  been  entered  into,  but  work 
had  not  been  begun. 

OPERATIONS  DTTBINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

Under  contract  with  Charles  and  Henry  E.DuBois,  dated  March  23, 

1891,  for  dredging  at  tlie  rate  of  15i%  cents  per  cubic  yard,  work  was 
begun  September  30, 1891,  and  the  contract  was  completed  April  13. 

1892,  55,137  cubic  yards  of  mud  and  sand  being  dredged.    A  channel 
8  feet  deep  at  mean  low  water  and  90  feet  wide  was  dredged  from 
deep  water  \x\}  to  within  60  feet  of  Carlls  Wharf,  the  upper  landing  in 
the  harbor,  a  total  distance  of  2,900  feet;  at  a  bend  in  the  channel  the  ' 
width  for  400  feet  was  increased  to  120  feet.  ^  t 
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PRESENT  CONDITION  OF  IMPEOVEMENT. 

The  cjiannel,  dredged  in  1872-'73,  wa«  nearly  obliterated,  and  the 
present  condition  of  the  channel  is  practically  as  above  described,  very 
slight  subsidence  and  filling  at  the  sides  having  occoxred  from  the  be- 
ginning of  work  up  to  the  close  of  the  fiscal  year. 

PROPOSED  OPERATION^. 

It  is  proposed  to  apply  future  appropriations  to  completing  the  chan- 
nel and  to  maintaining  it  by  dredging  or  diking,  as  appears  expedient. 

Appropriations  for  improving  Huntingtoh  Harbor  have  been  made 
as  follows: 


Application. 

Dat«. 

Amount. 

Dredffiiiir.... >..... ..•.■....•.- - 

Jnne  10, 1872 
Sept  19, 1800 

$22,500 
10,000 

SSr:::;::::::::::::::::.:. .:.:.; :...:::...:: ::...::...:.::. 

Total 

32,500 

Hnntington  Harbor  is  in  the  New  York  coUection  district. 

The  nearest  light-honse  is  on  Eaton  Point,  at  the  east  side  of  the  mouth  of  Hun- 
tin^on  Bay,  about  4  miles  distant  from  the  harbor. 

Tne  nearest  works  of  defense  are  the  fortifications  at  WiUets  Point,  about  20  miles 
westward. 

Money  statement 

July  1, 1891,  balance  unexpended $9,895.60 

June  30, 1892,  amount  expended  during  fiscal  year 9,486.39 

July  1, 1892, balance  unexpended 409.21 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 409. 21 


f  Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    17, 000. 00 
I  Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Abstract  ofcontrctci  for  dredging  in  Huntington  Harhor,  New  York,  in  force  during  ih^ 
fiscal  year  ending  June  30,  1892, 


Name  and  address  of  contractor. 

Date  of  con- 
tract. 

Subject. 

Price 

per  cubic 

yard. 

Remarks. 

Charles  and  Henry  B.  Bu  Bois,  X ew 
York  City. 

Mar.  23, 1891 

Dredging 

Centn. 
ISA 

Contract  completed 
AnrU  13, 1892,  55,137 
cubic  yards. 

COMMERCIAL  STATISTICS  FOR  THR  CALENDAR  YEAR,   189L 

Arrivals  and  departures  of  vessels, 
[Draft,  5  to  8  feet;  tonnage,  70  to 300  tons.] 


Kindof  vesseL 

No.  of 
round 
trips. 

Tonnage. 

St^wnnflM 

176 

420 

12 

200 

Sailing  vessels 

90 

Barges -                                                         

225 

Total 

607 

515 

)OqIc 
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Freight  received  and  shipped  by  water. 


Tons. 


Receipts ; 30,000 

Shipments I  13.000 


Estimated 
valno. 


9000.000 
270,000 


Total '  43,000  I         870,( 


One  new  line  of  transportation  has  been  establisbed  since  July  1,  1891,  and  the 
freight  rates  to  and  from  New  York  are  reduced  as  the  result  of  the  recent  improve- 
ment of  channel. 


D  23. 

IMPROVEMENT  OF  GLEN  COVE  HARBOR,  NEW  YORK. 

Glen  Cove  Harbor  is  a  small  estuary  or  creek  opening  into  the  east 
side  of  Hempstead  Bay,  Long  Island,  about  If  miles  from  Long  Island 
Sound,  and  about  27  miles  by  water  from  the  Battery,  New  York  City. 
The  channel  in  the  creek  is  about  2  feet  deep  at  mean  low  water,  and 
a  bar  at  the  entrance  has  a  foot  less  depth.  Vessels  entering  Glen 
Cove  Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Bay, 
where  they  are  exposed  to  storms  from  thenortli  and  northwest.  When 
such  storms  are  heavy,  it  is  impossible  to  tow  over  the  bar,  and  firom 
this  cause  vessels  have  been  obliged  to  remain  in  the  bay  for  three  or 
four  days  exposed  to  heavy  seas. 

GQie  mean  rise  of  tide  in  this  harbor  is  7.7  feet. 

PROJECT  FOB  IMPROVEMENT. 

The  act  of  Congress,  approved  August  5, 1886,  provided  for  a  survey 
or  examination  of  Glen  Cove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and  upon  this,  with  the  assistance  of 
the  United  States  Coast  Survey  charts,  recently  published,  a  report 
with  estimates  of  cost  of  improvements  was  presented,  dated  Decem- 
ber 7, 1886,  and  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1887,  part  1 ,  page  645. 

The  plan  of  improvement  described  in  this  report  contemplated  a 
breakwater  about  2,500  feet  long,  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point  on  the  east  side  of  Hempstead  Bay  and 
north  of  the  entrance  to  Glen  Cove  Inlet,  the  breakwater  to  be  built  of 
riprap,  the  top  to  be  5  feet  wide  and  3  feet  above  high  water,  with 
side  slopes  of  1  upon  1,  at  an  estimated  cost  as  follows: 

136,000  tons  of  riprap,  at  $1.35  per  ton $183,600 

Contingencies,  10  per  cent 18,360 

Total 201,960 

This  project  was  adopted  in  1888,  an  appropriation  being  made  by 
Congiess  for  beginning  the  work,  and  the  location  of  the  shore  end  of 
the  breakwater  was  definitely  fixed  to  be  at  the  northwest  comer  of 
the  Glen  Cove  Dock,  and  its  course  to  be  west  southwesterly  toward 
Mott  Point. 

Up  to  July  1, 1891,  824  linear  feet  of  the  breakwater  had  been  built^ 
and  a  contract  for  further  extension  was  in  progress. 
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OPERATIONS  DURING  THE-FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  work  was  in  progress  under  the  contract, 
entered  into  December  29, 1890,  with  John  A.  Bouker,  for  ext-ending 
the  breakwater  by  delivering  and  placing  riprap  gneiss  at  the  rate  of 
80  cents  per  cubic  yard.  During  the  year  13,220  cubic  yards  of  riprap 
were  placed,  and  the  breakwater  was  extended  232  linear  feet;  the  con- 
tract was  completed  December  9,  1891.  The  total  amount  of  stone 
delivered  under  this  contract  was  16,24^4  cubic  yards,  about  24,366  tons, 
extending  the  breakwater  291  linear  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  now  1,056  feet  long  and  3  feet  wide  on  top,  rising 
to  1  foot  above  high  water;  it  contains  about  44,202  tons  of  riprap. 
The  work  is  in  good  condition. 

In  order  to  build  a  greater  length  of  breakwater  with  the  money 
appropriated,  and  to  secure  some  eftective  shelter  at  once,  the  work 
has  not  been  built  up  to  full  dimensions}  it  will  probably  require 
enlarging. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater, 
and  to  enlarge  it  to  the  cross  section  provided  for  in  the  project,  if  neces- 
sary. Fifty  thousand  dollars  can  be  profitably  expended  for  this  pur- 
pose during  the  next  fiscal  year. 

Appropriations  for  improving  harbor  at  Glen  Cove  have  been  made 
as  follows: 


• 

Application.  ^ 

Bate. 

Amount, 

Sronlrwater 

Ang.ll,  1888 
Sept.  19, 1890 

120.000 
*  15, 000 

Do  --    ---    

-- -.  -. 

Total 

35.000 

Glen  Cove  Harbor  is  in  the  collection  district  of  New  York. 
The  nearest  light-house  is  on  Sands  Point,  abont  4  miles  west. 
Fort  Schuyler,  New  York  Harbor,  is  the  nearest  work  of  defense. 

Money  statement. 

Jnly  1, 1S91,  balance  unexpended $14,739.30 

Jane  30,  1892,  amount  expended  during  fiscal  year 14, 501. 93 

July  1,  1S92,  balance  unexpended 237.37 

July  1,  1892,  outstanding  liabilities 16. 00 

July  1,  1892,  balance  available 221.37 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 10, 221. 37 

(Amount  (estimated)  required  for  completion  of  existing  project 156. 960. 00 
Amountthat  can  be  profitably  expended  in  fiscal  yearendiug  June30, 1894    50, 000. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Jfistract  of  oontraot  far  extending  hreaJctcaier  at  Glen  Cove,  N.  T.,  in  force  during  (ke 
fiscal  year  ending  June  SO,  1892, 


Kame  and  addre.<98  of  con- 
tractor. 

Pate. 

Sobjeci. 

Price  per 
cubic  yard. 

Bemarks. 

John  A.Bouker,NewYork  City. 

Dec.  28, 1890 

Delivering  riprap 
and   extending 
breakwater. 

Genu. 

80 

Contract  complM^ 
Doc.  9,  1«91.     16,244 
cable  yards. 

Commercial  statistics  for  Glen  Cove  Harbor  have  been  solicited  and  have  not  yet 
been  received, 


p  24, 

IMPROVEMENT  OP  FLUSHING  BAY,  NEW  YORK. 

Flttshiog  Bay  is  on  the  north  shore  of  Long  Island,  about  14  miles 
by  water  from  the  Battery,  New  York  City.  The  town  of  Flushing  is 
on  the  east  bank  of  Flushing  Creek,  just  above  the  head  of  the  bay. 
The  bay  is  about  1  mile  wide  and  2  miles  long;  the  bottom  is  of  soft 
mud,  nearly  level,  the  depth  in  the  original  channel  being  not  much 
greater  than  elsewhere.  In  1861  a  depth  of  5  feet  at  low  water  wjis 
reported  in  the  channel  leading  up  to  Flushing.  At  the  beginning  of 
the  improvement  by  the  United  States  the  depth  there  was  but  3.9 
feet.    The  mean  rise  of  tide  is  7.1  feet 


PROJECTS  FOR  IMPROVEMENTS. 

A  survey  of  Flushing  Bay  was  made  in  1878,  and  a  project  for  im- 
provement based  upon  the  survey  was  iK-oposed  and  adopted.  This  proj- 
ect provided  for  constructing  two  dikes,  the  first  to  extend  northerly 
from  the  head  (or  south  end)  of  the  bay  along  the  west  side  of  the 
channel,  then,  bending,  to  continue  westward  to  Herrick  Point,  at  the 
west  side  of  the  mouth  of  the  bay,  thus  forming  a  laFge  tidal  basin, 
which  should  fill  and  discharge  through  the  main  channel;  the  second 
to  start  from  a  point  near  the  middle  of  the  east  shore  and  extend 
northwardly  to  the  6-foot  curve,  confining  the  channel.  It  also  pro- 
vided for  dredging  to  make  and  maintain  a  channel  6  feet  deep  at  mean 
low  water.    The  estimated  cost  of  this  work  was  as  follows: 

Constructing  4,400  linear  feet  of  pile  dike,  at  $10  per  foot $44, 000 

Constmct ing  7,800  linear  feet  of  pile  dike,  at  $9  per  foot 70, 200 

Constructing  900  linear  feet  of  pile  dike,  at  $7.50  per  foot 6, 750 

Constructing  3,600  linear  feet  of  single  pUing,  at  $3.70  per  foot 13, 320 

For  83,000  (»ubic  yards  of  dredging,  at  20  cents  per  cubic  yard 16, 600 

Contingencies 22,630 

Total 173,600 

All  the  timber  work  of  the  dike  was  to  be  creosoted. 

The  first  appropriation  was  expended  in  building  3,057  linear  feet  of 
pile  dike  on  the  west  side  of  the  channel,  extending  northward  from 
near  the  head  of  the  bay.  Subsequent  appropriations  until  1888  were 
expended  in  dredging  to  make  and  maintain  the  required  channel 
depth,  it  being  found  necessary  to  dredge  repeatedly  in  the  same  places. 
The  total  amount  of  material  dredged  in  this  period  was  about  235,000 
cubic  yards. 
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In  September,  1888,  a  modification  of  the  original  project  was  ap- 
proved, which  provided  for  ^'extending  the  dike  northward  and  towards 
the  west  side  of  the  channel  at  College  Point,  and  for  dredging,  omitting 
the  dikes  running  westerly  to  Herrick  Point,  and  the  single  row  of 
piles  on  the  east  side.''  In  1891,  owing  to  strong  opposition  to  the  dike 
by  a  large  number  of  property  owners  at  Flushing,  College  Point,  and 
Newtown,  further  work  upon  it  was  discontinued,  and  the  project  was 
modified  to  provide  for  maintaining  the  channel  by  dredging  only.  Up 
to  July  1, 1891,  4,663  linear  feet  of  dikfe  had  been  built;  and  the  chan- 
nel which  had  been  repeatedly  dredged  had  nearly  the  required  depth 
of  6  feet  at  mean  low  water,  but  with  less  than  100  feet  width. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

A  contract  for  dredging  was  entered  into  June  30, 1891,  .approved  July 
6, 1891,  with  Charles  and  Henry  B.  Dii  Bois,  at  the  rate  of  18  cents  per 
cubic  yard,  measured  in  scows.  Work  under  this  contract  was  begun 
early  in  July,  and  completed  August  22, 1891,  73,849  cubic  yards  of  mud 
being  dredged,  and  deposited  in  deep  water  in  Long  Island  Sound;  the 
channel  was  made  90  feet  wide  and  8  feet  deep  at  mean  low  water, 
where  previous  depth  had  been  6  to  7  feet;  the  additional  depth  was 
found  expedient  in  order  to  retain  the  projected  depth  of  6  feet:  the 
length  of  the  channel  dredged  was  5,200  feet,  beginning  at  the  oend 
near  the  extreme  south  end  of  the  dike;  and  continuing  parallel  to 
the  dike,  to  deep  water  in  Flushing  Bay. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  upper  part  of  tlie  dike  has  settled  in  places  from  a  few  inches  to 
a  foot;  the  lower  part,  built  of  sheet  piling,  partially  protected  by  rip- ' 
rap,  is  left  incompleted,  and  is  considerably  damaged  by  stonns. 

Tlie  channel  in  the  bay,  at  tlie  close  of  tlie  work  in  1891,  had  a  depth 
of  over  6  feet  and  width  of  90  feet  or  over.  It  has  filled  in  slightly 
ii-om  subsidence  of  the  banks. 

PROPOSED  OPERATIONS. 

Under  the  modified  project,  fiiture  appropriations  will  be  applied  to 
improving  the  channel  by  dredging. 

Appropriations  for  improving  Flushing  Bay  have  been  made  as  fol- 
lows: 


Application. 


ConRtmction  of  dike 
Dredging 

Do 

Do 

Do 

Do 

ConBtruction  of  dike  and  drexiging 


Date. 


Mar.  8,1879 
June  U,  IH^O 
Mar.  3.1881 
Aug.  2,1882 
July.  5,1884 
Aug.  5,1886 
Aug.  11, 1888 


Repair  of  dike  and  dredging |  Sept.  19, 1890 

Total 


Amount. 


$20,000 
15,000 
10,000 
5,000 
10,000 
10,000 
15,000 
20.000 


105,000 


Flushing  Bay  is  in  the  coDection  district  of  New  York.  The  nearest  light-honse  is 
on  the  North  Brother  Island,  3  miles  to  the  northwest*  ll^e  x^eares^  Ibirtification  19 
Fort  Schuyler,  abont  4  miles  to  the  Qortheastt 
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Money  8t<itenient 

July  1, 1891,  balance  unexpended $15,500.02 

June  30,  1892,  amount  expended  during  fiscal  year 15, 217. 38 

July  1,  1892,  balance  unexpended 282. 64 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 10, 282.  &4 

(Amount  restimated)  required  for  completion  of  existing  project 58, 500. 00 

Amount  tnat  can  be  profitably  expended  i n  fiscal  y  ear  ondm g  J une  30, 1894  35, 000. 00 
Submitted  in  compliance  with  rcquixementfi  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahttraet  of  contract  for  improvitig  Flushing  Bay,  Neio  TorJc,  in  force  during  ike  fiscal 

year  ending  June  SO,  1892, 


Name  and  addrew  of  contractor. 

Date  of 
contract. 

Subject  of 
contract. 

Price  per 
cubic  yard. 

Semarks. 

Cliarlca  and  Honry  B.  Bn  Bols, 
New  York  City. 

June  30,1891. 

Dredging 

denU. 
18 

Contract   completed 
Aug.  22.  1S91,  73,849 
oabic  yards. 

Commercial  statistics  for  Flushing  Bay,  New  York,  have  been  asked  for,  and  have 
not  been  received. 


D  25. 

IMPROVEMENT  OF  PATCHOGUE  RIVER,  NEW  YORK. 

Patchogue  Eiver  is  a  small  stream  on  the  south  side  of  Long  Island, 
enii)tying  into  Great  South  Bay,  near  the  eastern  end  and  about  55 
miles  in  a  direct  line  east  from  New  York  City.  The  village  of  Patchogue 
which  lies  about  a  mile  north  of  the  mouth  of  the  river,  has  a  resident 
population  of  about  6,000,  which  is  considerably  increased  during  the 
summer  months. 

The  approach  to  the  Patchogue  River  by  water  is  through  Fire  Is- 
land Inlet,  and  thence  by  a  rather  crooked  course  for  some  14  miles 
through  Great  South  Bay;  the  depth  through  the  bay  and  up  to  within 
half  ia  mile  of  the  river's  mouth  is  about  8  feet;  at  the  mouth  of  the 
river  the  depth  shoals  up  to  about  2  feet,  which  depth  could  be  carried 
u})  to  Xho^  village  landings. 

About  the  year  1870  the  State  of  New  York'  made  {in  appropriation 
for  imjiroving  the  entrance  to  this  river.  A  jetty  about  1,000  feet  long 
was  built  from  the  west  side  of  the  mouth  of  the  river,  and  a  channel 
dredged  alongside  of  it.  The  jetty  was  built  of  a  single  row  of  sheet 
piling,  with  round  piles  at  intervals  of  about  6  feet,  and  riprapped 
along  the  sides;  in  1891  about  200  linear  feet  of  the  piling  remained, 
but  badly  injured;  the  riprap  could  be  traced  for  nearly  the  whole 
length  of  the  work,  but  no  trace  of  the  dredged  channel  remained. 

The  mean  rise  oj  tide  at  the  Patchogue  River  is  1,1  feet. 
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PROJECTS  FOR  IMPROVEMENT, 

The  river  and  harbor  act  of  June  4, 1880,  provided  for  a  survey  of 
the  river,  which  was  made  that  year;  the  report^  dated  October  30, 

1880,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 

1881,  Part  I,  page  674,  contained  estimates  for  a  plan  of  improvement 
as  follows: 

The  estiniate  to  secure  a  depth  of  6  feet :  at  mean  low  water  by  dredging  * 

in  the  riveri  and  from  its  mouth  to  the  6-foot  curve  in  the  bay  is- $21, 000 

For  diking,  from  river  to  6-foot  curve  in  bay 15, 800 

Engineering,  contingencies,  etc.^  15  per  cent 5,520 

Total ^ 42,320 

One  dike  was  to  be  on  the  west  side  of  the  river's  mouth,  and  another 
and  shorter  one  on  the  east  side;  the  total  length  of  the  two  to  be  about 
2,400  feet,  to  be  of  carbolized  timber  filled  with  riprap,  and  to  be  from 

5  to  7  feet  wide  from  out  to  out. 

Kothing  had  been  done  towards  the  desired  improvement,  and  in 
1886  another  examination  (ordered  by  the  river  and  harbor  act  of  that 
year)  was  made. 

The  report  on  this  examination  is  printed  in  the.  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  Part  I,  page  759.  This  report  con- 
tained a  project  and  estimates  for  dredging  a  channel  60  feet  wide  and 

6  feet  deep  from  the  highway  bridge  at  Patchogue  (4,000  feet  above 
the  mouth  of  the  river)  to  the  6-foot  contour  in  Great  South  Bay,  a 
total  length  of  about  a  mile,  and  to  protect  the  channel  in  ttie  bay  by  a 
dike  or  a  jetty  on  its  west  side  1,700  feet  long;  the  plan  also  mentioned 
the  possible  necessity  of  a  dike  on  the  east  side,  but  it  was  not  included 
in  the  estimates,  which  were  as  follows: 

Dredging  from  the  head  of  navigation  at  the  bridge  to  the  6-foot  contour 
in  the  Great  South  Bay,  the  channel  being  60  feet  wide  and  6  feet  deep, 
would  require  the  removal,  by  scow  measurement,  of  about  60,000  cubic 

yards  of  sand,  at  30  cents  per  cubic  yard ^18,000 

Diking  1,700  Unear  feet,  at  $10  per  linear  foot 17,000 

Superintendence,  contingencies,  etc 5,000 

Total 40,000 

Beginning  of  the  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  October  4, 1890,  after  Congress  had  made  the  first  ap- 
propriation for  the  improvement,  and  up  to  July  1, 1891,  450  tons  of 
stone  had  been  placed,  building  150  linear  feet  of  the  jetty,  and  partly 
completing  900  feet  additional. 

OPERATIONS  DTJEINa  THB  FISCAL  TEAB  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  work  on  the  jetty  was  in  progress,  un- 
der a  contract  with  E.  Bailey  &  Sons,  of  Patchogue,  K  Y.,  to  furnish 
and  place  riprap  at  the  rate  of  $2.80  per  gross  ton.  During  the  fiscal 
year  2,552  tons  of  riprap  were  delivered  and  placed  in  the  jetty,  com- 
pleting 900  linear  feet  of  the  work,  which  had  been  begun  during  the  pre- 
ceding year.  The  contract  was  completed  October  9, 1891,  3,002  tons 
of  stone  having  been  delivered  and  1,340  linear  feet  of  jetty  completed. 

With  the  approval  of  the  Chief  of  Engineers  an  agreement  was  made 
with  Alonzo  E.  Smith  to  deepen  the  channel  by  dredging  at  the  rate 
of  20  cents  per  cubic  yard,  prism  measurement. 

Work  under  this  agreement  was  begun  September  11, 1891,  and  up 
to  the  time  of  completion^  January  16, 1892, 16,265  cubic  yards  of  mud 
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and  sand  were  dredged  and  placed  behind  the  jetty;,  making  the  channel 
50  feet  wide  and  6  feet  deep  at  mean  low  wat^r  extending  from  deep 
water  in  Great  South  Bay,  shoreward  and  parallel  with  the  jetty;  the 
dredged  channel  was  made  about  1,850  feet  long,  and  extends  about 
*  350  feet  beyond  the  shore  end  of  the  jetty  and  into  the  mouth  of  the 
river, 

PRESENT  OONBITION  OF  IMPROVEMENT. 

The  jetty  is  in  good  condition;  it  is  1,340  feet  long,  3  feet  wide  on 
top,  and  stands  about  1  foot  above  mean  high  water;  its  outer  end  is  in 
4  J  feet  depth  of  water. 

The  dredged  channel  lias  filled  considerably,  owing  to  the  subsidence 
of  the  very  soffc  banks. 

The  available  depth  of  the  river  above  the  dredged  channel  is  about 
2  feet  at  mean  low  water. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  completing  the  dredged 
channel,  and  to  extending  the  jetty,  as  contemplated  by  the  project. 

The  only  appropriation  for  Patchogue  River  is  the  one  of  $15,000, 
made  in  1890. 

Patchogiie  River  is  in  the  collection  district  of  New  York.  The  nearest  ligblv- 
house  is  at  Fire  Island  Inlet,  14  miles  soutliwcst.  The  nearest  work  of  defense  is 
Fort  Hale,  New  Haren  Harbor,  Conne(;ticut,  abont  35  miles  in  a  direct  line  north- 
ward. 

Money  stutement 

July  1, 1891,  balance  unexpended i $14,843.82 

June  30,  1892,  amount  expended  during  fiscal  year 13, 584. 83 

July  1,  1892,  balance  unexpended 1,258,99 

July  1,  1892,  outstanding  liabilities 77.37 

July  1,  1892,  balance  available 1,181.62 

Amount  appropriated  by  act  approved  July  13,  1892 8,  OCX).  00 

Amount  available  for  fiscal  year  ending  June  30,  1893 9, 181. 62 

(Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amount  that  can  bo  profitably  expendod  in  fiscal  year  ending  June  30, 1894    17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraoi  of  caniracU  for  improving  Paiohogue  River,  K,  T.,  in  force  during  the  fUcal  year 

ending  June  30, 1893, 


Name  and  addrcsB  of  contract- 
ora. 

Date  of  con- 
tract. 

Subject  of  contract. 

Price. 

Kemarkfl. 

S.  Bailey  &  Sona,  Patchogue, 

N.  y. 

AlonsBoE  Smith  lalio.  N.  T.. 

Apr.  18,1891 

Delivering  riprap 
and  cohatrnot- 
ing  breakwater. 

DredfflnK  .....•.■. 

$2.80   per 
ton. 

.20    per 
cubic 
yard. 

Work  completed  Oct. 
0.    1891.    3,002   tons 

Work  completed  Jan. 
16,1892.    16,2e.5cubio 
yards. 
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COMMSRCIAL  STATISTICS  FOB  THK  CALENDAR  TBAlt  1891. 

Arrivals  and  departures  of  vessels. 
[Draft,  from  4  to  9  feet;  tonnage,  from  10  to  500  tons.]  . 

Steamers ^^.^^-..^.i..      10() 

Sail  vessels 750 

Barges 300 

Total i. ..*.....*  1,150 

Freight  received  and  shipped  hy  water. 


Tons. 


Estimated 
value. 


Rer-cfved 

Shipped 

Total. 


90,000 
15,000 


$1,000,000 
350,000 


105,000 


1,350,000 


The  principal  articles  of  commerce  by  water  are  coal,  wood,  brick,  stone,  lumber, 
oysters,  and  general  merchandise. 

''In  addition  to  the  above  there  are  a  number  of  improvements  in  the  way  of 
docks,  dredging,  etc.,  in  progress,  that  are  the  direct  result  of  the  Government  work 
that  has  been  oone  at  this  place,  and  during  the  present  year  there  will  be  more 
vessels  run  from  our  place,  including  one  large  freight  steamer,  which  will  probably 
add  30,000  tons  to  receipts  and  20,0w  tons  to  the  slapments  of  this  port/' 


Da6. 

IMPROVEMENT  OF  BROWNS  CREEK,  SAYVILLE,  LOJtG  ISLAND,  NEW 

YORK. 

Browns  Creek  is  a  small  stream  flowing  midway  between  the  villages 
of  Sayville  and  Bayport,  near  tlie  south  shore  of  Long  Island,  and 
emptying  into  Great  South  Bay,  about  11  miles  northeast  of  Fire  Is- 
land Inlet.  From  Fire  Island  Inlet  to  the  vicinity  of  Browns  Creek 
there  is  a  rather  crooked  channel  of  about  8  feet  available  depth.  The 
original  entrance  to  the  creek  was  crooked,  narrow,  and  shifting.  Its 
depth  at  mean  low  water  was  about  .4  foot.  In  the  stream  itself  the 
low-water  level  was  from  .3  to  1.3  feet  higher  than  low  water  in  Great 
South  Bay  and  the  channel' depths  from  zero  to  3  feet  below  low 
water  in  the  bay.  The  width  of  the  stream  from  the  bay  to  the  high- 
way bridge,  about  5,000  feet,  averages  77  feet.  Its  course  lies  through 
a  sandy  marsh  from  one-quarter  to  one-half  mile  in  width,  separated 
from  the  bay  by  a  low  and  narrow  beach.  In  its  natural  condition  this 
stream  was  not  available  for  finy  purpose  of  navigation. 

The  permanent  population  of  Sayville  is  said  to  be  3,500. 

The  mean  rise  of  tide  in  Great  South  Bay  is  1.1  feet;  at  the  highway 
bridge,  except  in  dry  seasons,  it  is  scarcely  noticeable. 

PROJECT  FOR  IMPROVEMENT. 

In  pursuance  of  the  river  and  harbor  act  of  August  11,  1888,  a  sur- 
vey of  Browns  Creek  was  made,  the  report  on  which  was  printed  in 
House  Ex.  Doc.  No.  22,  Fifty-first  Congress,  lirst  session,  and  also  in 
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he  Annual  Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  pages  66d- 
674.  With  this  report  plans  and  estimates  for  work  were  presented 
as  follows:  "The  object  of  the  desired  improvement  is  to  secure  an 
anchorage  ground  or  place  where  the  fishing  boats  can  lie  in  safety 
during  rough  weather.  This  can  Be  accomplished  by  widening  and 
deepening  the  creek  and  improving  its  mouth.  To  preventthe  entrance 
from  filling  up  by  drift  and  wave  action,  jetties  will  probably  be  needed 
on  both  sides,  certainly  on  the  west  side,  as  the  drift  of  sand  aloiig  the 
shore  is  from  west  to  east.  The  jetties  should  be  of  riprap,  the  top  and 
slopes  to  be  of  stone  weighing  not  less  than  one-fourth  ton,  the  top  to 
be  3  feet  wide,  and  1  foot  above  high  water,  with  slopes  of  1  on  1.  The 
stone  on  the  top  and  slopes  should  be  selected  and  carefully  laid,  so  as 
to  present  as  smooth  a  surface  as  possible  to  resist  the  action  of  the. 
ipoving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean 
low  water,  from  the  6-foot  curve  in  the  bay  up  to  the  first  bend  in  the 
creek  (1,850  feet)  is  estimated  to  be: 

33,000  cubic  yards  at  30  cents  per  cubic  yard,  the  material  to  be  deposited  in 
thebav $9,900 

For  a  4-ioot  channel  100  feet  wide  above  this  point  to  the  highway  bridge, 
4,680  feet,  86,000  cubic  yards,  at  14  cents  per  cubic  yard,  the  material  to  be 
placed  on  the  banks 12,040 

Cost  of  west  jetty,  1,600  feet  long,  3,700  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard 9,250 

Cost  of  east  jetty,  1,400  feet  long,  3,100  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard 7,750 

Contingencies 7,060 

Total 46,000 

The  first  work  to  be  done  should  be  the  deepening  at  and  near  the 
mouth,  and  the  construction  of  jetties,  commencing  at  the  shore  end. 
These  works  should  be  carried  on  simultaneously. 

This  improvemeilt  would  not  only  benefit  those  engaged  in  o.ysterlng 
and  fishing,  but  would  enable  many  articles  of  commerce  to  be  brought 
to  Sayville  by  water  instead  of  by  rail,  as  at  present.  A  partial  im- 
provement would  be  of  great  benefit  to  small  vessels. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War,  October  4, 1890,  after  the  first  appropriation  for  improv- 
ing Browns  Creek  had  been  made  j  work  had  not  been  begun  up  to  July 
1, 1891. 

OPERATIONS  DUEINO  THE  FISOAL  TEAR  ENDING  JUNE  30,  1892, 

Fnder  date  of  April  18, 1891,  a  contract  was  entered  into  with  B. 
Bailey  &  Sons,  for  construction  of  jetties  at  the  mouth  of  the  river,  by 
delivering  and  placing  riprap  gneiss,  at  the  rate  of  $2.80  per  gross 
ton. 

Work  under  this  contract  was  begun  August  25, 1891,  and  up  to  the 
close  of  the  fiscal  year  1,520  tons  of  riprap  had  been  delivered  and 
placed,  building  492  linear  feet  of  the  west  jetty  and  276  linear  feet  of 
the  east  jett>',  with  an  additional  176  feet  partly  completed.  The  con- 
tract has  been  extendedj  the  unfinished  part  oi*  the  east  jetty  will  be 
completed. 

With  ax)proval  of  the  Chief  of  Engineers,  an  agreement  was  made 
with  Mr.  Alonzo  E.  Smith  to  dredge  and  deepen  the  channel,  at  the 
rate  of  20  cents  per  cubic  yard,  prism  measurement.  Dredgmg  was 
begun  October  2, 1891,  and  completed  January  30, 1892, 23,194  cubio 
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yards  of  sand  and  mnd  being  dredged  and  deposited  upon  adjacent 
banks,  making  a  channel  about  1,450  feet  long,  100  feet  wide,  and  4 
feet  deep  at  mean  low  water,  extending  from  deep  water  in  Great  South 
Bay  about  1,150  feet  inside  the  mouth  of  the  oreek. 

PRESENT  CONDITION  OF  IMPROVEMENT, 

The  west  jetty  is  492  feet  long,  and  the  east  jetty  is  completed  for 
275  feet,  with  dimensions  of  3  feet  top  width,  at  level  of  1  foot  above 
mean  high  water;  the  additional  176  feet  of  the  east  jetty  are  partly 
built. 

The  dredged  channel  has  shoaled  somewhat  jfrom  wave  action  and 
from  subsidence  of  the  banks;  it  is  now  used  by  many  of  the  small 
boats  of  the  vicinity  for  night  anchorage,  and  two  arms  have  been 
dredged  by  private  parties,  extending  into  the  east  marsh,  for  similar 
u^e;  the  smaller  of  these  is  25  feet  wide,. the  larger  50  feet  wide;  their 
total  length  is  about  1,500  feet.  The  boats  using  this  channel  are  in 
general  the  small  oyster  sloops,  owned  and  operated  in  the  viciaity, 
with  draft  of  2  to  5  feet;  it  is  reported  that  115  of  these  vessels,  by 
actual  county  have  taken  shelter  in  the  harbor  at  one  time. 

PROPOSED  OPERATIONS. 

With  available  funds  the  east  jetty  will  be  completed  to  a  length  of 
450  feet 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  channel,  and  to  completing  the  jetties,  as  contemplated  in  the 
project. 

The  only  appropriation  for  improving  Browns  Creek  is  the  one  of 
$12,000,  made  by  act  of  Congress  approved  September  19, 1890. 

Browns  Creek  is  in  the  collection  district  of  New  York. 

The  nearest  light-hoose  is  at  Fire  Island  Inlet,  about  11  miles  sonthwest. 

The  nearest  works  of  defense  are  the  fortifications  at  WiUets  Point,  New  York, 
about  35  miles  west,  and  Fort  Hale,  New  Hayen  Harbor,  Connecticut,  about  the 
same  distance  northeastwardly. 

Money  statement. 

July  1, 1891,  balance  unexpended $11,929. 16 

June  30, 1892,  amount  expended  during  fiscal  year 10, 467. 76 

July  1,  1892,  balance  unex^jended 1,471.40 

July  1,  1892,  outstanding  liabilities $537. 60 

July  1, 1892,  amount  covered  by  uncompleted  contracts 560. 00 

1,097.60 

July  1, 1892,  balance  available 373.80 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1893 5, 373. 80 

(Amount  r estimated)  required  for  completion  of  existing  project 29, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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Abstract  of  contracts  for  impi'oving  Browns  Creek,  Keto  York,  in  force  during  the  fiscal 

year  ending  June  SO,  189B, 


Name  and  address  of  con- 
tractor. 

Date  of  con- 
tract. 

Sul^Joot  of  contract. 

Price. 

Bemarks. 

E.   Bailey   &   Sons,    Pat- 
chogue,  N.  Y. 

Alonzo  B.   Smith,   Islip, 

N.Y. 

Apr.  18,1891 

Delivering  riprap 
and  constrac- 
tion  of  Jetties. 

Dredfirins ......... 

♦2.80  per  ton.. 

0.20  per  onbio 
yard. 

Contract  extended  to 
Jtiy  1,  1892. 

Work  completed  Jan. 
80, 1892,  »,1»4  cable 
yards. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1891. 

Draft  of  vessels  using  liarbor feet.,  from  2  to  5 

Number  of  oyster  boats  and  small  vessels  belonging  in  harbor 240 

Amount  of  oysters  taken  during  the  year,  by  vessels  belonging  in  har- 
bor   bushels..  225,000 

Number  of  vessels  (estimated)  usfng  harbor  for  shelter,  or  for  night, 

which  could  not  have  used  it  before  improvement over. *  200 

Largest  number  of  vessels  observed  at  one  time  in  the  harbor 115 


LETTER  OP  MR.  JOSEPH  WOOD. 


My  Dear  Sir: 


Sayvillk,  Long  Island,  N.  Y.,  June  16, 1892. 


There  were  brought  into  and  planted  in  the  Great  South  Bay,  in  the  year  1891.  by 
vessels  harboring  in  this  vicinity,  according  to  cardful  information,  175,000  busnels 
of  seed  oysters  from  other  oyster  grounds. 

There  have  been  several  oyster  houses  (establishments  from  which  oysters  are 
8hip])ed  in  barrels)  erected  during  the  year  in  the  vicinity  of  this  improvement, 
which  has  become  a  center  for  this  trade. 

Que  CHtablishmeut  for  hauling  out  upon  railways  and  repairing  boats  has  been 
set  up  near  the  improvement  on  a  canal  dug  out  for  the  purpose  at  private  expense. 
Proc«(Hlings  are  now  pending  for  the  opening  and  hiymg  out  of  two  public  high- 
ways and  landings  for  the  more  convenient  approach  and  use  of  the  improvement  by 
the  public. 

Yours,  very  respectfully, 

Joseph  Wood, 
For  the  Village  Improvement  Societjf  of  Sagville,  etc. 
To  Col.  D.  C.  Houston, 

Corps  of  Engineers,  U,  8.  Army. 


Day. 

ESTABLISHMENT   OF   HARBOR   LINES  AT   FIVE-MILE   RIVER  HARBOR, 

CONNECTICUT. 

RowAYTON,  Conn.,  October  12^  1891, 
Dear  Sir:  Will  you  kindly  inform  me  what  course  to  pursue  to 
estjiblish  liarbor  lines  at  this  ])ort?  I  ask  for  information  for  the  people 
of  this  community,  who  fctil  that  their  rights  to  our  small  harbor  are  to 
bo  trespassed  upon  by  some  of  the  wharf  owners  along  the  water  front. 
We  have  jnst  linished  the  second  Government  appropriation  for  dredg- 
ing October  9,  which  extends  from  the  mouth  up  and  near  the  center 
of  the  harbor.  The  first  wharf  in  coming  up  the  harbor  is  at  a  x>oint 
making  the  harbor  more  narrow  than  elsewhere,  I  think  about  300  feet 
in  widUu    The  wharf  at  tliis  point  is  to  be  extended  about  50  feet  &rther 
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out  in  the  harbor  to  avoid  the  expense  of  dredging  and  get  more  wharf, 
taking  advantage  of  our  citizens  on  the  plea  that  we  can  not  get  harbor 
lines  established,  as  we  are  not  under  a  corporation.  Capt.  John 
McKeil,  who  has  been  for  many  years  harbormaster  at  the  port  of 
Bridgei)ort,  Conn*,  advised  me  to  write  to  your  honorable  sir  for  infor- 
mation. 

Respectfully  yours, 

Capt.  O,  S.  TouNa, 
Hon.  Bebfield  Proctor, 

Secretary  of  War, 


[Third  indorsement.] 

Engineer  Office,  TJ.  S.  Arimt, 

New  York^  January  22^  1892, 
Bespectfally  returned  to  the  Chief  of  Engineers  with  report  of  this 
date  recommending  the  establishment  of  harbor  lines  at  the  harbor  of 
Five-Mile  River,  Connecticut.  ,Capt.  Young  and  others  interested  have 
been  consulted,  and  the  lines  proposed  are  generally  satisfactory  to 
them. 

D.  C.  Houston, 
Colonel.^  Corps  of  Engineers. 


report  of  colonel  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Engineer  Office,  TJ.  S.  Army, 

New  Yorky  January  22^  1892. 
General:  Referring  to  the  accx)mpanying  letter  of  Capt.  O.  S. 
Young,  dated  October  12,  1891,  on  the  subject  of  harbor  lines  at  the 
harbor  of  Five-Mile  River,  Connecticut,  I  have  the  honor  to  transmit 
a  tracing*  showing  proposed  harbor  lines  at  that  harbor,  which  I 
recommend  for  approval.  The  parties  interested  have  been  consulted 
and  the  lines  indicated  meet  with  general  approval.  They  provide  a 
sufBcient  waterway  for  genersil  navigation  and  leave  ample  room  for 
the  construction  of  wharves.  The  bulkheiwl  and  i)ierliead  lines  are 
identical.  Such  lines  are  necessary  for  the  preservation  and  protec- 
tion of  the  harbor. 

The  project  for  improvement  adopted  in  1888  contemplates  a  chan- 
nel 8  feet  deep  at  mean  low  water,  100  feet  wide  and  about  6,000  feet 
in  length,  from  Long  Island  Sound  to  the  head  of  the  harbor  as  indi- 
cated on  the  tracing,  at  an  estimated  cost  of  $25,000.  The  sum  of 
$10,000  has  been  appropriated  and  89,88<».94  expended,  making  a  chan- 
nel 8  feet  deep  at  mean  low  water  and  60  teet  wide  from  Long  Island 
Sound  up  the  harbor  for  a  distance  of  2,400  feet. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Colonely  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  E7igineerSj  U.  S.  A. 

*  Not  printed. 
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[First  indorsemenL] 

Office  Ohebp  op  Engineers, 

U.  S.  AR3IT, 
January  25, 1892. 

Eespectfally:  submitted  to  the  Secretary  of  War. 

The  subject  of  the  establishment  of  harbor  liaes  iu  the  harbor  at 
Five-Mile  Biver,  Connecticut,  having  been  brought  to  the  attention  of 
the  Secretary  of  War,  the  matter  was  referred  to  Col.  D.  C.  Houston, 
Corps  of  Engineers,  the  ofBlcer  in  charge  of  the  district  in  which  this 
locality  is  situated,  for  report. 

Col.  Houston  submits  report  dated  January  22, 1892,  and  recommends 
for  the  approval  of  the  Secretary  of  War  the  harbor  and  dock  lines 
mentioned  in  the  within  report  and  delineated  upon  the  accompanying 
chart 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  January  26, 1892^ 
Approved. 

L.  A,  Grant, 
Acting  Secretary  of  Yfar. 
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APPENDIX  E. 


IMPROVEMENT  OF  HUDSON  RIVEB;  OF  HARBORS  AT  SAUGERTIES  AND 
RONDOUT,  AND  WAPPINGER  CREEK;  OF  NEW  YORK  HARBOR  AND 
RIVERS  AND  HARBORS  IN  ITS  VICINITY,  NEW  YORK;  AND  OF  RARITAN 
BAY,  NEW  JERSEY. 


BEPOBT  OF  LIEUTENANT-COLONEL  Q.  L.  GILLESPIE,  CORPS  OF  ENGI- 
NEEBS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
SO,  18$X,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Hudson  Rirer,  New  York. 

2.  Harbor  at  Sanfferties,  New  York. 

3.  Harbor  at  Rondont,  New  York. 

4.  Wappinger  Creek,  New  York. 

5.  Harlem  KiTer,  New  York. 

6.  East  Riyer  and  Hell  Gate,  New  York. 

7.  Newtown  Creek,  New  York. 


8.  Buttermilk  Channel,  New  York  Har- 

bor. 

9.  Gowaous  Bay,  New  York. 

10.  New  York  Harbor,  New  York. 

11.  Raritan  Bay,  New  Jersey. 

12.  Remoying  sunken  yessels  or  oraft  ob- 

structing or  endangeringnayigation. 


EXAMINATION  AND  SURVEY. 

13.  For  canal  from  main  channel  from  Jamaica  Bay  easterly  to  Long  Beach  Inlet, 

Now  York. 

HARBOR  LINES. 

14.  Establishment  of  harbor  lines  in  New  York  Harbor  and  its  adjacent  waters. 


Engineer  Office,  XJ.  S.  Army, 

New  York,  N.  F.,  July  P,  189J9. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1892,  upon  the  works  of  river  and  har- 
bor improvement  under  my  charge. 

Very  respectfully,  your  obedient  senrant, 

G.  L.  Gillespie, 
Lieut,  Cot  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  17,  8.  A, 
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El. 

IMPROVEMENT  OF^HUDSON  RIVER,  NEW  YORK. 

The  Animal  Report  of  the  Chief  of  Engineers  for  1885,  Part  I,  page 
677,  contains  a  history  of  this  improvement  a<?companied  by  original 
reports  and  two  sketches  showing  its  condition  at  that  time. 

The  only  part  of  the  Hudson  Kiver  which  has  been  improved  by  the 
General  Government  is  a  stretch,  about  20  miles  long,  beginning  at  the 
head  of  navigation  at  Troy,  N.  x.,  about  6  miles  above  Albany,  and 
extending  down  the  river  to  New  Baltimore,  about  14  miles  below 
Albany. 

While  there  has  always  been  enough  water  below  Kew  Baltimore  for 
navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is  known 
to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  tQ  the  ex- 
istence of  numerous  islands  and  sloughs  and  the  consequent  diversion 
of  the  river's  waters  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  tlie  Federal  Government  over 
these  waters  was  contirmed  by  judicial  decision,  the  State  of  Kew  York 
had  made  efforts  to  improve  the  navigation  of  this  part  of  the  river. 

Since  1831  the  improvement  of  the  Hudson  Eiver  has  been  conducted 
both  by  the  State  of  New  York  and  by  the  General  Government,  both 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  nec- 
essary. In  the  last  few  years,  however,  the  dike  work  has  been  left 
almost  exclusively  to  the  General  Government,  and  the  dredging  to  the 
State  of  Few  York. 

The  general  system  of  improvement  has  been  the  same  throughout— 
the  contraction  of  the  channels  by  the  construction  of  jetties  and  dikes 
intended  to  deei)en  them  by  means  of  the  scour  so  produced,  and  also 
the  lowering  of  the  bed  by  dredging  where  such  work  wa«  indispen- 
sable. 

But  np  to  1831  the  work,  which  had  consisted  almost  entirely  of  the 
cx)nstruction  of  spur  dikes  and  dredging,  had  i)roduced  very  little  per- 
manent inii»rovenient. 

After  1831,  however,  the  United  States  began  the  i)resent  general 
system  of  improvement,  which  consists  of  contracting  the  channel  by 
means  of  longitudinal  dikes  intended  to  aid  in  scouring  the  bars  and 
shoals,  instead  of  whi(-li  spur  jettic'S  had  formerly  Ueen  used. 

Under  this  system  the  United  States  constracted  two  dikes  in  1835, 
183<J,  1837,  and  1838. 

Then  tbllowed  a  long  interval  of  time  in  which  nothing  wa.s  done  hy 
the  United  States  ex(*ept  in  18.'>2;  but  in  1863  the  State  ot  New  York 
t4)ok  np  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  18.31,  viz,  substituting  a  system  of  longitudinal  dikes  instead 
of  tlie  jetty  system,  and  between  1863  and  1867  built  six  important 
l()nf»itudiiial  dikes  of  this  kind.     (Annual  Report  of  1885,  page  678.) 

Tlie.  work  was  again  taken  up  by  the  United  States  in  1864,  when, 
out  of  the  general  sum  appropriated  ftn*  river  and  harbor  improvements, 
$33,(K)0  was  allotted  for  the  lludson  River  improvement,  and  this  was 
followed  by  the  act  of  June  23,  1866,  which  appropriated  $50,000  for 
the  same  work. 

The  plans  under  which  the  present  works  of  improvement  of  the 
river  are  conducted  were  adopted  in  1866,  and  provide  for  securing  a 
navigable  channel  11  feet  deep  at  mean  low  water  from  New  Baltimore 
up  to  Albany,  and  9  feet  deep  at  mean  low  water  from  Albany  up  to 
Troy, 


Digitized  by 


Google 


APPENDIX  E — ^REPORT   OF  LIEUT.  COL.  GILLESlPlE.  735 

*  • 

The  range  of  tides,  determined  in  1876,  is  2  feet  at  Troy,  2.32  feet 
at  Albany,  and  3.43  feet  at  New  Baltimore. 

The  following  is  a  description  of  the  plan: 

First.  A  system  of  longitudinal  dikes  to  confine  the  current  suflS- 
ciently  to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  chan- 
nel clear.  These  dikes  to  be  gradually  brought  nearer  together  from 
Kew  Baltimore  towards  Troy,  so  as  to  assist  the  entrance  of  the  flood 
current  and  increase  its  height,  their  height  to  be  kept  approximately 
at  the  level  of  the  tidal  high  wafer,  so  as  not  to  confine  the  freshets  j  the 
exact  level,  however,  being  left  to  be  determined  by  experience  as  the 
work  progresses. 

Second.  That  the  dredge  be  used  so  far  as  necessary  to  open  the 
channels  above  described,  which  the  current  should  not  be  allowed^  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
passage  of  tidal  currents  by  gaps  at  their  lower  extremities,  in  order 
to  increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  material  in  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current 

Fifth.  Constnicting  the  dikes  of  timber  and  stone,  in  a  manner  to 
secure  their  permanency,  at  a  minimum  cost,  the  details  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against 
the  abrading  action  of  the  currents  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the 
channel  should  be  made,  be  prescribed,  and  that  any  such  encroach- 
ments be  reported  to  the  engineer  in  charge. 

The  latest  revised  estimate  of  cost  of  this  improvement  is  $1,424,435. 

From  the  nature  of  the  inaterials  which  ent«r  into  the  construction 
of  the  dikes  and  from  the  limited  sums  which  are  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natural  decay 
or  otherwise,  it  can  be  well  understood  that  the  estimates  prepared  trom 
time  to  time  for  the  completion  of  the  project  must  be  accepted  as 
approximately  accurate  for  only  a  short  period  of  time.  This  state- 
ment is  necessary  for  a  correct  understanding  of  the  apparent  discrep- 
ancy between  the  estimated  cost  of  the  project  and  the  sums  which 
have  been  appropriated  for  its  execution. 

The  State  of  New  York  makes  an  appropriation  at  every  session  of 
its  legislature  for  the  improvement  of  the  Hudson  River,  and  prior  to 
1867  the  money  was  applied  to  the  construction  of  dikes  on  the  left 
bank  of  the  river  from  Uoughtailing  Island  to  Albany,  to  jetties,  dams, 
and  to  temporary  measures  of  relief,  and  also  to  dredging  at  the  points 
where  shoals  were  discovered  after  spring  freshets.  In  the  last  few 
years,  however,  the  dike  work  has  been  left  almost  exclusively  to  the 
General  Government  and  the  dredging  to  the  State. 

The  growth  of  obstructive  bars  in  the  river  was  found  to  be  so  great 
after  the  spring  freshets  had  subsided  in  1891  as  to  require  dredging 
to  give  immediate  relief.  During  the  spring  and  summer  of  that  year, 
55,148  cubic  yards  of  material  were  removed  in  that  way  from  dift'erent 
bars  in  the  channel,  extending  from  Mulls  Oross-Over  to  the  United 
States  Arsenal  at  West  Troy,  and  it  is  expected  that  a  certain  part  of 
every  ftiture  appropriation  will  be  applied  in  like  manner  whenever 
the  free  navigation  of  the  river  becomes  obstructed  by  like  causes, 
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Sections  6  and  7  of  the  river  and  harbor  act  of  September  19, 1890, 
make  it  nnlawM  to  dump  into  the  navigable  waters  of  the  United 
States  any  materials  which  shall  tend  to  impede  or  obstmct  naviga- 
tion, or  to  excavate  or  fill  or  in  any  manner  to  alter  or  modify  the 
course,  location,  condition,  or  capacity  of  the  channel  of  said  naviga- 
ble waters,  unless  approved  and  authorized  by  the  Secretary  of  War. 
These  are  wise  provisions  for  the  protection  of  the  navigable  waters 
of  the  United  States,  and  it  is  hoped  that  a  considerate  enforcement  of 
the  law  will  serve  hereafter  to  protect  the  channel  of  the  river  by  main- 
taining its  regimen,  and  at  the  same  time  to  allow  material  to  be  taken 
freely  from  the  river  for  private  and  public  uses. 

The  average  rainfall  covering  the  past  sixty-three  years,  ftom  ob- 
servations recorded  in  the  report  of  the  water  commissioner  of  Troy, 
K  Y.,  for  1889,  is  36.55  inches.  The  greatest  rainfall  in  any  year  was 
recorded  in  1878,  when  49.23  inches  fellj  the  least  rainfall  in  any  year 
occurred  in  1839,  when  18.32  inches  fell.  The  greatest  known  rainfall 
in  any  one  month  occurred  in  October,  1869,  when  13.8  inches  feU;  the 
least  known  rainfall  in  any  one  month  was  in  May,  1840,  when  only 
0.2  of  an  inch  fell. 

At  times  during  the  dry  season  of  most  every  year,  for  a  month  at 
least,  no  water  flows  over  the  State  Dam  at  Troy,  and  excepting  what 
comes  in  through  the  lockage  of  the  canals  there  is,  during  that  period, 
little  apparent  fresh-water  supply  to  the  flow  of  the  river.  From  this 
and  the  fact  that  the  tide  rises  and  falls  at  the  State  Dam,  it  is  evident 
that  the  navigation  of  the  Hudson  River  at  the  low  stage  is  dependent 
in  a  large  degree  upon  the  tidal  prism  of  the  river. 

The  mean  rise  and  fall  of  tides — 

Feotk 

At  State  Dam,  Troy,  N.  Y..  is 0.80 

AtNail  Works,  Troy,  N.Y.,  is ^ 1.92 

At  Albany,  N,  Y.,  is 2.32 

At  Ciistleton,  N.  Y.,  is 2.63 

At  New  Baltimore,  N.  Y.,  is 3.42 

At  New  York,  Governors  Island,  from  Coast  Survey 4. 40 

The  mean  duration  of  rise  of  tide  at  Albany  is  5  hours  0  minutes, 
and  the  mean  duration  of  fall,  7  hours  25  minutes. 
The  plane  of  mean  low  water  at  New  York  is  below  that — 


At  New  Baltimore 3.56 

AtCastleton 4.35 

At  Albany 4.78 

At  Troy  NaU  Works 5.32 

At  Troy  State  Dam 6.88 

The  plane  of  mean  high  water  at  Kew  York  is  below  that — 

Fact 

At  New  Baltimore 2.67 

AtCastleton 2.48 

At  Albany 2.70 

At  Troy  Nail  Works 2.84 

At  »Stat43  Dam,  Troy 3.28 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean 
low  water  at  Albany  are  as  follows : 

That  of  February  9, 1857.,  due  to  an  ice  gorge  at  Van  Wies  Point, 
was  22.19  feet. 

Tliat  of  October,  1869,  due  to  the  great  rainfall  in  that  month,  which 
retu^hed  13.8  inches,  was  19.04  feet. 

That  of  February,  188<},  due  to  an  ice  gorge,  was  17.89  feet. 

Generally  speaking,  the  etlects  of  rainstorms  are  shown  by  a  rise  in 
the  river  within  twenty  four  hours.    The  winds  also  materially  affect 
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the  height  of  the  water;  south  and  east  winds  drive  the  water  up  the 
river,  causing  very  hij^h  tides,  while  a  north  or  west  wind  produces  an 
opposite  effect. 

The  river  and  harbor  act  of  September  19,  1890,  authorized  and  di- 
rected the  Secretary  of  War  to  appoint  a  Board  of  three  officers  of  the 
Corps  of  Engineers — 

Whose  duty  it  will  be  to  thoroaghly  ezamiiie  the  obstractions  to  navigation  in 
the  Hudson  River  between  New  York  City  and  the  State  Dam  at  Troy,  N:  Y.,  and 
report  .a  project  and  estimate  of  the  cost  of  widening  and  deepening  ftaid  river  be- 
tween New  York  Gity  and  the  city  of  Albany,  and  also  between  New  York  City  and 
the  State  Dam  at  the  city  of  Troy,  for  the  navigation  of  seagoing  vessels  drawing  20 
feet  of  water,  and  also  a  separate  estimate  of  the  expense  of  improving  the  river  be- 
tween Coxsackie  and  the  State  Dam  at  Troy,  to  such  an  extent  as  to  secure  a  navi- 
gable channel  12  feet  deep  at  mean  low  water.  Said  Board  shaU  accompany  their 
report  with  a  statement  as  to'ihe  usefulness  of  such  improvements  and  of  tho'ir  rela- 
tions and  value  to  commerce,  and  of  the  advisability  of  entering  upon  the  same  at 
this  time. 

The  report  of  the  Board  of  Engineers  constituted  under  this  act  by 
'Special  Orders  Ko.  66,*  Headquarters,  Corps  of  Engineers,  September 
30, 1890,  was  submitted  to  the  Chief  of  Engineers  October  1,  1891,  and 
was  published  as  House  Ex.  Doc.  No.  23,  Fifty-second  Congress,  first 
session.    It  will  be  found  as  an  appendix  to  this  report. 

The  Board  recommended  for  adoption  the  improvement  ojf  the  Hud- 
son Kiver  *^  between  Coxsackie  and  the  State  Dam  at  Troy  to  such  an 
extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean  low 
water'' — ^the  channel  to  Troy  to  be  400  feet  wide,  and  thence  to  the 
State  Dam  300  leet  wide. 

The  Board  further  recommended  that "  the  regulating  works*  between 
Troy  and  New  Baltimore,"  provided  for  in  the  previous  project  of  1867, 
be  maintained,  and  that  "supplementary  regulating  works  of  a  perma- 
nent character  be  provided  between  New  Baltimore  and  Coxsackie.'' 
The  estimated  cost  of  the  recommended  project  was  $2,500,000,  approxi- 
mately. 

BBIDaES  ACROSS  THE  HUDSON  BIVEB. 

The  following  table  gives  the  location  and  essential  features  of  all  the 
bridges  which  cross  the  line  of  navigation  of  the  river: 


ITame  and  location  of 
bridge. 

Draw 
span. 

Width 

in 

clear 

in  each 

draw. 

Height 

bottom 
chords 
above 
mean 
high 
water. 

Bomarks. 

New  York  Contral  and 
Hudson  Kiver  Kail- 
road  Brid  20  at  Bridge 
aTenue,  Troy,  K.  YT 

Ft.Tn. 
198    6 

Ft.  In. 
61    6 

Ft.  In. 
23  10 

Railroad,  wagon,  and  pasaenger  bridge:  iron,  on 
stone  piers;  draw  pier  on  hind,  east  shoro;  the 
only  opeidng  through  which  boats  ply  i«  56  feet 
6  inches  in  clear  from  dock  line,  east  shore; 
draw  opened  by  steam  power ;  four  piers  in  main 
channel  of  river  east  of  Starbuck  Island:   re- 
spectivo  widths  in  clear  between  piers,  170  feet  6 
inches,  173  feet  6  inched,  173  feet  6  inches,  and 
160  feet  to  east  ahore-lino  of  Starbuck  Island; 
two  piers  in  channel  of  river  west  of  Starbuck 
Island;  width  in  clear  from  west  short'-liuo  of 
Starbnck  Island  totirst  pier,  l.'>0  feet  5  inches; 
between  first  and  second  piers,  177  ft'ct  5  inelies; 
and  from  second  pier  to  GnHni  Island  dock  line, 
68  feet  6  incheH,  making  six  iners  in  river  at 
right  angles  to  direction  of  stream. 
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Kame  and  location  of 
bridge. 


ConirrMs  StroetBridg*' 
Troy.N.Y. 


Xew  York  Central  and 
Hudson  River  Rail- 
road Upper  IJridgo, 
Albany,  N.Y. 


New  York  Cent  ml  and 
Hadaon  River  TiisHen 
cor  Railroad  Bridge, 
Albany,  N.  Y. 


Lower  Bridge  or  Green- 
bnah  Britlgo,  Albany, 
N.Y. 


The  Poughkeopsfe 
Bridge,  Ponghkeep- 
8ie,N.Y. 


Draw 
npan. 


Width 
in 

clear 
in  eacli 

draw. 


rt.  In.  :  Ft.  In. 
258    0     104    0 


275    0 


275    0 


400    0 


110    7 


115    4 


ie»  8 


Height 
of 

bottom 

chords 
above 
mean 
high 

water. 


rt.Tn. 
20    6 


33    5 


22    7 


160    0 


HemarkA. 


Wagon  and  paaaenger  bridge;  double  draw,  opened 
bv  hand  power;  iron,  on  atone  piera,  slightly 
oolique  to  direction  of  stream;  two  piers  ana 
draw  pier  in  river;  width  in  clear  fVom-east  pier 
to  dock,  205  feet  8  inches ;  width  in  clear  from 
west  pier  to  West  Troy  ahon'-linc,  210  feet. 

Railroad  freight  bridge;  double  draw,  opened  by 
Rteam  power;  iron,  on  atone  piers  at  right  an- 
gles to  direction  of  stream;  four  piers  and  draw 
pier  in  river  between  bulkhead  lines;  respective 
widths  in  clear,  148  feet,  170  feet,  and  170  fect^ 
<*oinniencing  at  Columbia  Pier  dock  line. 

Railroad  and  passenger  bridge ;  double  draw,  opened 
by  steam  uower:  iron,  on  stone  piers  at  right 
angles  to  direction  of  stream;  fimr  piers  and 
draw  pier  in  river;  respective  widths  in  clear, 
14«  feet  5  inches,  175  ft»et,  175  feet,  and  llfl  feet, 
commencing  at  Columbia  Pier  dock  line. 

Wagon  and  passenger  bridge ;  double  draw,  oi>cncd 
by  steam  power;  iron,  on  stone  piers  at  right 
angles  to  direction  of  stream ;  two  piers  and  draw- 

?ier  in  river;  width  in  clear  fmm  west  pier  to 
luay  Street  dock  line,  186  feet  3  inches;  width 
n  clear  from  east  pier  to  ehoro4ine  i>ier,  236 
fe<'t  3  inches. 
No  draw ;  railroad  bridge ;  iron,  on  iron  piers  with 
stone  foundations  at  right  angles  to  stream:  four 
piei*s  in  river;  five  spans,  548  feet,  .525  foet,  54< 
feet,  525  feet,  and  548  feet;  cjiutilever  bridge. 


In  addition  to  the  foregoing,  the  following  bridges  have  been  author- 
ized by  Congressional  or  State  legislation : 

(1)  Bridge  of  the  North  River  Bridge  Company,  across  the  Hudson 
Biver  at  Twenty-third  street,  New  York  City.  Authorized  by  act  of 
Congress  July  11,  1890.  The  pkins,  approved  by  Secretary  of  War, 
December  29, 1891,  provide  for  an  eight-track  railroad  bridge  with  a 
single  span  and  with  a  clear  headway  at  center  of  span  of  150  feet  above 
mean  high  water  of  spring  tides,  under  any  condition  of  load  or  tem- 
perature^ and  a  clear  headway  at  the  piers  of  not  less  than  140  feet. 

(2)  Bridge  of  the  New  York  and  New  Jersey  Bridge  Company,  across 
the  Iludson  River  north  of  Tenth  street  and  south  of  One  hundred  and 
eighty-first  street.  New  York  City.  A  company  was  granted  a  charter, 
under  tlie  above  name,  by  the  State  of  New  Jersey,  under  provisions 
of  act  approved  April  17,  1808,  supplemented  by  provisions  of  chapters 
85 J  86,  and  87,  laws  of  1891 ;  and  the  State  of  New  York  authorized  the 
construction  of  the  bridge  by  a  company  of  this  name  by  chapter  253, 
laws  of  1890.  Since  the  passage  of  the  above  acts  the  companies  have 
been  consolidated.  The  plans  provided  for  a  railroad  bridge  with  an 
elevation  at  the  towers  of  145  feet  in  the  clear  above  highwater  mark, 
and  155  feet  in  the  clear  at  the  center  of  the  main  span.  No  law  has  as 
yet  been  enacted  by  Congress  authorizing  the  construction  of  this  bridge. 

(3)  Bridge  of  the  Albany  and  Bath-on-the- Hudson  Bridge  Company, 
across  the  Hudson  River  at  Bath-on-the-Hudson.  Authorized  by  act 
of  the  State  of  New  York  approved  April  11, 1892.  The  plans,  which 
have  not  yet  been  approved  by  the  Secretary  of  War,  provide  for  a  toll 
bridge  for  wagons  and  passengers,  to  be  built  of  iron  on  stone  piers, 
not  less  thon  20  feet  above  ordinary  tide  water;  the  draw  to  have  two 
openings  each  not  less  than  150  feet  in  width;  the  piers,  other  than 
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draw  piers,  to  be  not  less  than  160  feet  from  center  to  center;  and  the 
bridge  to  oe  commenced  within  one  year  after  approval  by  Federal 
authorities^  and  to  be  completed  within  three  years  from  date  of  such 
approval. 

The  Hudson  Tunnel  Eailway  Company,  which  is  constnicting  a  tun- 
nel from  Fifteenth  street,  Jersey  City,  to  Morton  street,  New  York 
City,  was  authorized  July  3, 1891,  by  the  Secretary  of  War,  to  i)lace 
not  exceeding  20,000  cubic  yards  of  clay  upon  the  bed  of  the  channel 
on  the  approach  to  thc^  New  York  side,  and  the  supervision  of  the  work 
under  the  above  authority  was  given  to  this  office. 

The  company  reported  to  this  office,  under  date  of  September  29, 
that  efforts  were  being  made  in  England  to  get  the  necessary  money 
for  proceeding  with  the  work,  but  nothing  has  been  done,  however, 
under  the  authority  of  the  Secretary  of  War,  for  reasons  not  defini|)ely 
stated  to  this  office. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year,  July  1,  1891,  the  following  con- 
tracts were  in  force:  With  William  Fuller  &  Sons,  dated  January  13, 
1891,  for  the  construction  of  certain  new  dikes  and  the  repairing  of 
certain  existing  dikes  in  the  Hudson  River  between  Troy  and  New 
Baltimore,  enumerated  in  the  last  Annual  Report;  with  E.  M.  Payn  & 
Co.,  dated  February  20,  1891,  for  dredging  at  Washington  Bar,  Fish 
House  Shoal,  Bogart  Light  Shoal,  and  Winnies  Bar,  and  with  P.  W. 
Myers,  dated  February  20, 1891,  for  dredging  at  Mulls  Cross-Over; 

Besides  these,  an  oi)en-market  agreement  was  in  force  with  E.  M. 
Payn  &  Co.  to  remove  15,000  cubic  yards  of  material  at  Kellogg  Shoal, 
at  the  previous  contract  price  for  like  work. 

The  work  under  contract  with  William  Fuller  &  Sons  was  continued 
until  the  19th  of  December,  1891,  when,  on  account  of  cold  weather  and 
ice  in  the  river,  the  work  was  stopped.  Owing  to  the  difficulty  in 
getting  material  throughout  the  season,  the  contractors  were  unable  to 
complete  the  contract  in  the  specified  time,  and,  upon  application,  an 
extension  was  granted  until  December  1, 1892. 

Work  was  resumed  April  21,  1892,  and  is  now  in  progi^ess,  chiefly 
upon  repairs  to  the  Patroon  Lower  Island  Dike. 

The  contract  with  E.  M.  Payn  &  Co.,  for  dredging,  was  fully  com- 
pleted September  20,  1891,  and  the  contract  with  P.  W.  Myers  was 
completed  August  29, 1891. 

In  addition  to  the  above  the  plant  of  dredging  contractors  was  em- 
ployed on  open-market  agreement  at  i)revious  contract  rates  for  service 
dredging,  removing  wrecks,  removing  broken  stone,  driving  piles,  and 
for  transporting  material. 

The  progress  made  during  the  fiscal  year  ending  June  30, 1802,  under 
the  above  contracts  and  oi)en-market  agreements  may  be  summarized 
afi  follows: 

CONSTRUCTION   OF  NEW  DIKES. 

MuUs  Float  Dike. — During  the  fiscal  year  this  dike  has  been  extended 
800  feet  south  from  the  ice-house  dock.  Mulls  Plaat,  along  the  shore  of 
this  island  to  protect  it  from  erosion.  It  was  built  under  the  contra<5t 
with  Wilham  Fuller  &  Sons,  and  is  constructed  after  the  manner  of  a 
half  dike.  A  row  of  piles  was  driven  along  its  face,  connected  by  a 
double  course  of  waling  timber,  and  tied  back  to  anchor  piles  driven 
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in  the  rear,  and  the  structure  then  filled  with  stone.  It  was  completed 
August  1, 1891,  at  an  average  cost  per  running  foot  of  $3.37. 

Mulls  Bike. — Under  contract  with  William  Fuller  &  Sons  this  has 
been  extended  from  the  end  of  the  stone  revetment  built  in^l890,  which 
is  565  feet  north  of  Mulls  Lower  Beacon,  to  Shad  Island — a  dis- 
tance of  2,635  feet.  This  extension  consists  of  a  row  of  piles,  driven 
front  and  rear,  connected  by  a  double  course  of  waling  timbers,  and 
tied  together  by  wooden  cross- ties  and  iron  tie  bolts.  It  is  built  along 
the  line  of  the  old  single-pile  dike  in  a  depth  of  water  varying  &om  6 
to  10  feet,  and  is  12  feet  wide  from  out  to  out  of  piles,  and  stands  1 J 
feet  above  mean  high  water.  It  is  filled  with  ordinary  rubblestone 
chinked  in  with  quaiTy  spalls  and  topped  off  with  large  stone.  Its  con- 
struction is  still  in  progress,  but  a  few  hundred  cubic  yards  only  of 
large  stone  are  required  to  complete  it.  Its  cost  per  running  foot  is 
$12. 

Nine  Mile  Tree  Dike. — This  dike,  built  under  contract  with  William 
Fuller  &  Sons,  is  constructed  on  the  plan  of  a  half  dike  to  protect  the 
shore  of  Upper  Schodack  Island  from  erosion.  It  was  begun  A.ugast 
8, 1891,  and  completed  December  6, 1891.  Its  total  length  is  1,735  feet, 
and  cost  per  running  foot  $3.74. 

In  the  construction  of  these  new  dikes  the  following  material  was 
furnished  and  put  in  by  the  contractors: 

126,943  linear  feet  pine  piling. 
150,938  feet  B.  M.  square  tiinber. 
39,805  pounds  tie  rods  and  screw  bolts. 
22,186  pounds  drift  bolts  and  washers. 
2,666  linear  feet  round  timber. 
17,133  cubic  yards  stone. 
2,500  cubic  yards  dredged  material. 

REPAIRS  TO  EXISTING  DIKES. 

Base  Island  Crib  Bike. — This  dike,  2,700  feet  long,  was  to  have  been 
repaired  by  building  over  the  old  structure  an  embankment  of  large 
stone,  backed  and  chinked  with  small  stone.  During  the  fiscal  year, 
382  cubic  yards  of  stx>ne  were  delivered  and  put  in.  The  further  re- 
pairs to  this  dike  were  abandoned,  so  as  to  concentrate  operations  on 
the  repairs  to  Patroon  Lower  Island  Dike,  a  more  necessary  work. 

Bath  Dike. — This  dike  was  repaired  by  stone  filling  where  settle- 
ment had  taken  place.  A  portion  of  the  dike  was  rebuilt  by  an  em- 
bankment of  stone  thrown  up  over  the  old  structure.  Material  fur- 
nished and  put  in  the  work,  1,023  cubic  yards  of  rubblestone. 

Overslaugh  Dikes  Nos.  1  and  2. — For  a  length  of  7,000  feet  the  paving 
along  the  face  of  these  dikes  was  badly  damaged  by  the  action  of  ice, 
and  in  many  places  wholly  destroyed.  The  work  of  repairing  and  re- 
paving  these  dikes,  which  was  in  progress  at  the  end  of  the  last  fiscal 
year,  was  completed  December  10, 1891.  A  timber  skew  back  was  built 
by  the  contractor  where  the  old  structure  had  been  carried  away,  and 
3,992  cubic  yards  of  paving  stone  furnished.  The  work  of  repaving  was 
done  by  hired  labor.  These  dikes,  excepting  a  length  of  about  700 
feet,  which  was  not  repaired,  are  now  in  excellent  condition. 

Campbell  Island  Dike. — The  repairs  to  this  dike  were  only  completed 
in  part.  Piles  were  driven  where  gaps  occurred,  new  timber  put  on 
where  the  old  had  been  torn  off,  and  the  dike  filled  with  stone.  Some 
slight  additional  repairs,  such  as  putting  on  new  waling  timber  along 
the  old  single-pile  dike,  yet  remain  to  be  done,  but  o^ing  to  prevalence 
of  high  water  due  to  freshets  the  contractor  has  been  unable  to  start 
them. 
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Cow  Inland  Dike. — This  dike  ^ras  fiilly  repaired  according  to  the  spec- 
ifications. A  passage  for  small  boats  belonging  to  riparian  owners  was 
made  and  floored  with  plank,  and  a  few  necessary  new  timbers  were 
put  in,  and  the  whole  structure  filled  with  stone  where  settlement  had 
taken  place. 

CcMeton  Dike, — ^The  upper  end  of  this  dike  was  in  very  bad  condi- 
tion, as  many  of  the  piles  and  much  of  the  waling  timber  had  been  de-  - 
stroyed  by  the  action  of  the  ice.  It  was  thoroughly  repaired  by  the  con- 
tractor during  the  fiscal  year.  New  piles  were  driven,  new  timber  put 
on  where  necessary,  and  the  dike  filled  with  stone  where  settlement 
had  taken  place. 

Material  used : 

671^  linear  feet  pine  piles. 

4,850  feet  B.  M.  square  timber. 

2,000  pounds  iron  tie  rods  and  sorew  bolts. 

2(X3  cnbic  yards  stone. 

Bogart  Island  Dike, — ^XJnder  open-market  agreement  with  William 
Pan'ott,  dated  October  10, 1891,  this  dike  was  partly  repaired.  Piles 
had  been  removed  and  the  timbers  torn  off  in  many  places.  It  was  ex- 
pected that  these  repairs  would  be  completed  during  the  fall  of  1891, 
but,  on  account  of  delays  on  the  part  of  the  contractor,  they  were  not 
completed  when  the  cold  weather  put  a  stop  to  the  work.  The  freshets 
thus  &r  this  season  have  prevented  resumption  of  the  work. 
•  The  following  material  has  been  put  in  place  in  the  dike: 

4,007  linear  feet  pine  piles. 

1,368  feet  B.  M.  square  timber. 

1,400  ponnds  iron  screw  bolts  and  drift  bolts. 

Besides  the  above  repairs,  some  necessary  work  has  been  done  by 
open-market  agreements.  During  the  spring  of  each  year,  when  navi- 
gation first  opens,  many  of  the  dikes  are  completely  submerged  by  the 
freshets.  This  exposes  navigation  to  great  risks,  and  to  obviate  them 
it  has  been  customary  to  drive  guide  piles  at  difierent  points  to  mark 
the  position  of  the  dikes.  This  work,  which  required  the  use  of  567 
linear  feet  of  pine  piles,  has  been  done  satisfactorily  this  year  by 
William  Fuller  &  Sons  under  open-market  agreement. 

The  north  end  of  Ooeymans  Middle  Dike,  which  is  shod  with  iron 
to  protect  it  from  the  action  of  ice,  projects  somewhat  into  the  channel. 
During  the  season  of  1891  a  canal  boat  in  one  of  the  tows  struck  this 
dike  and  sunk.  To  prevent  similar  damage  to  other  boats  a  cluster  of 
oak  fender  piles  was  driven  at  thiB  point. 

At  Overslaugh  Eock,  William  Fuller  &  Sons  constructed,  in  August, 
a  timber  framework  for  ranges  to  mark  out  the  rock,  which  was  in 
course  of  removal  by  the  use  of  the  United  Statea'drill  scow  Hudson. 
When  the  work  was  stopped  on  account  of  cold  weather  in  the  fall  of 
1891,  the  piles  were  drawn  and  the  timber  work  removed.  This  frame- 
work was  rebuilt  this  spring  to  arrange  for  the  continuation  of  the  work 
of  removing  the  rock. 

Material  used: 

635  linear  feet  pine  piling. 
756  feet  B.  M.  square  timber. 
45  pounds  spikes. 

DBEDama. 

A  comparatively  large  amount  of  useful  dredging  has  been  don© 
during  the  year,  either  by  contract  or  by  open-market  agreement  at 
contract  rates. 
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Mulls  Cross-Over. — ^The  work  under  contract  with  P.  W.  Myers, 
which  was  in  progress  at  the  end  of  the  last  fiscal  year,  was  completed 
August  29, 1891.  The  channel  for  a  distance  of  1,200  feet  was  straight- 
ened, and  by  the  removal  of  27,000  cubic  yards  of  material  was  given  a 
navigable  width  of  160  feet,  and  a  depth  of  11  feet,  mean  low  wat^. 

As  the  result  of  the  work  navigation  at  this  cross-over  has  been 
much  benefited.  The  construction  of  Mulls  Dike  Extension  to  Shad 
Island  has  assisted  in  maintaining  this  channel,  which  is  now  in  better 
condition  than  ever  before. 

Kellogg  Bar. — Under  the  open-market  agreement  with  E.  M.  Payn 
&  Co.,  the  dredging  at  Kellogg  Bar  was  completed  July  11,  1891. 
During  the  fiscal  year  2,796  cubic  yards  of  material  were  dredged  and 
removed.  The  accretions  to  this  bar  which  made  dredging  necessary 
were  due  to  an  ice  gorge  which  formed  in  the  winter  of  1890-^91.  Since 
the  dredging  was  completed  navigation  has  been  perfectly  free. 

Washington  Bar. — Under  the  same  contract  with  E.  M.  Payn  &  Co. 
dredging  was  done  at  Washington  Bar  and  a. channel  opened  from 
deep  water  below  to  and  along  the  face  of  the  Arsenal  Dock  at  West 
Troy.  The  material  removed  measured  9,858  cubic  yards,  and  the 
contract  was  completed  September  20, 1891. 

Overslaugh. — To  prepare  for  the  drilling  and  blasting  of  Overslaugh 
Kock,  which  was  covered  with  sand,  a  temporary  channel  for  the  use 
of  boats  was  dredged  around  the  rock,  requiring  the  removal  of  7,674 
cubic  yards  of  material. 

New  Baltimore  and  Stone  Light  (Van  WiesJ  bars. — ^A  very  low  stage 
of  water  prevailed  in  October,  1891,  and  vessels  had  great  difficulty  in 
getting  through  the  east  channel  opposite  New  Baltimore,  and  also 
past  Stone  Light,  just  above  Van  Wies  Point,  where  several  boats 
grounded.  To  relieve  navigation  at  these  points  oi)en-market  agree- 
ments at  previous  contract  rates  were  made  with  P.  W.  Myers,  dated 
October  30,  1891,  for  the  removal  of  5,000  cubic  yards  of  material  from 
east  channel,  New  Baltimore,  and  with  E.  M.  Payn  &  Co.,  same  date, 
for  the  removal  of  2,821  cubic  yards  at  Stone  Light.  This  dredging 
was  completed  November  21,  1891,  and  was  of  the  greatest  relief  to 
navigation,  which  suffered  no  further  detentions  at  this  point  during 
the  season. 

WRECKS. 

During  the  fiscal  year  wrecks  were  removed  from  the  river  at  the  fol- 
lowing points:  OpiK)site  lower  end  of  Ouylers  Island;  at  north  end  of 
Coeymans  Middle  Dike.  These  wrecks,  which  were  old  canal  barges, 
were  broken  up  and  removed  by  a  dredge,  and  the  fragments  pliS^ 
where  they  could  not  be  washed  back  into  the  river. 

REMOVAI.  OP  ROCKS  BY  SUBMARINE  BLASTING-. 

Dettinger  Rock. — The  work  of  removing  the  rock  in  the  channel  just 
below  Van  Wies  Point  and  opposite  Dettinger's  dock,  which  was  in 
progress  at  the  end  of  the  last  fiscal  year,  was  continued  to  completion, 
August  1, 1891.  This  work  was  don^  by  hired  labor  Jind  the  us©  of 
the  United  States  drill  scow  Hudson,  A  force  of  13  men  was  employed, 
including  a  foreman  and  a  diver.  The  holes  were  drilled  from  the  plat- 
form of  the  drill  scow,  by  steam  drills,  and  were  carried  to  at  least  2 
feet  below  the  required  depth  to  which  the  rock  was  to  be  removed, 
namely,  12  feet  below  mean  low  water.  After  drilling  from  15  to  20  holes 
they  were  all  charged  with  forcite,  in  tin  cans,  and  IJiien  smultaneously 
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exploded  by  electric  battery.  In  tbis  way  the  wbole  area  was  drilled 
and  blasted  over,  and  the  rock  thoroughly  broken  up.  A,  dredge  was 
next  employed,  and  the  broken  rock  removed.  The  rock,  which  is  a 
shale,  was  readily  broken  up.  It  was  found  necessary,  however,  to  use 
a  quick  powder,  and  the  No.  2  forcite  of  the  American  Forcite  Powder 
Manufacturing  Company  was  used  with  good  effect.  The  rock  was  re- 
moved to  a  depth  of  12  feet  at  mean  low  water,  at  a  total  cost  of 
95,062.27;  area  blasted  over,  7,528  square  feet;  number  of  holes  drilled, 
727;  average  depth  of  hole,  3.8  feet;  estimated  rock  in  placid,  300  cubic 
yards;  cost  per  cubic  yard  of  rock  in  place,  $16.87;  800  cubic  yards, 
scow  measurement,  broken  rock  removed  by  dredge,  cost  per  cubic 
yaxd,  scow  measurement,  $6.33. 

Overslaugh  Rock, — On  the  complete  removal  of  Dettinger  Bock,  the 
drill  scow  was  moved  to  Overslaugh  Eock,  which  lies  in  the  channel 
120  feet  east  of  Overslaugh  Dike  and  1,900  feet  above  Stone  Light}  Van 
Wies  Point. 

Work  of  drilling  and  blasting  was  begun  August  8, 1891,  and  con- 
tinued until  November  24, 1891,  when,  on  account  of  cold  weather,  work 
was  suspended  for  the  season.  A  dredge  was  then  engaged  and  572 
cubic  yards  of  broken  rock  removed.  Two-thirds  of  the  area  was  blasted 
over  and  the  rock  removed  to  a  depth  of  12  feet,  mean  low  water.  This 
rock  is  a  similar  formation  to  the  one  removed  opposite  Dettinger's 
dock.  It  covers  an  area  300  feet  long  by  55  feet  wide,  its  length  being 
in  the  direction  of  the  channel,  and  its  highest  point  being  120  feet  east 
of  Overslaugh  Dike  No.  2.  It  is  almost  entirely  covered  with  sand  to 
a  depth  of  2  feet,  approximately,  and  much  difficulty  is  encountered  in 
charging  the  holes  for  explosion,  on  account  of  the  constant  downstream 
movement  of  the  sand  along  the  bottom,  which  fills  the  holes  as  rapidly 
as  they  are  drilled.  Work  is  now  in  progress,  and  it  is  expected  that 
the  rock  will  be  wholly  removed  during  the  month  of  August. 

HIRED  LABOB. 

Besides  the  hired  labor  employed  on  the  drill  scow,  a  foreman  and 
25  men  were  employed  during  the  season  of  1891  repaving  the  Over- 
slaugh Dikes  Nos.  1  and  2.  This  work  was  in  progress  at  the  end  of 
the  last  fiscal  year,  and  was  completed  December  10, 1891.  During 
this  spring  a  foreman  and  6  men  were  employed  repairing  in  a  similar 
way  the  paving  afc  Patroon  Lower  Island. 

The  revetted  slopes  at  these  points  are  now  in  excellent  condition, 
and,  should  no  uuforeseen  accident  happen,  will  need  no  further  repairs 
for  several  years. 

The  permanent  works  remaining  to  be  built  to  complete  the  improve- 
ment as  originally  projected  are: 

(1)  Completion  of  dike  from  Staats  Island  to  Campbell  Island. 

(2)  Completion  of  dike  from  Schermerhorn  Island  to  Shad  Island. 

(3)  Improvement  at  Willow  Island. 

The  cost  of  these  works  is  estimated  -at  $90,000. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  the 
examination  of  the  obstructions  to  navigation  in  the  Hudson  Eiver 
between  New  York  City  and  the  State  Dam  at  Troy,  N.  Y.,  and  the 
formation  of  a  project  and  estimate  of  cost  of  widening  and  deepening 
the  river  for  the  navigation  of  seagoing  vessels  drawing  20  feet  of 
water,  and  a  separate  project  and  estimate  of  cost  for  improving  the 
river  between  Coxsackie  and  the  State  Dam  at  Troy  to  such  an  extent 
as  to  secure  a  navigable  channel  12  feet  deep,  mean  low  water. 
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The  surveys  required  by  the  Board  appointed  by  the  Secretary  of  War 
were  assipied  to  Mr.  Charles  G.  Weir,  assistant  engineer,  who  com- 
pleted satisfactorily  his  duty  in  connection  theijewith  in  September, 
enabling  the  report  called  for  by  the  act  to  be  submitted  to  the  Chief  of 
Engineers  October  1, 1891. 

The  Board  of  Engineers  by  whom  this  question  was  examined  re- 
commended that  the  regulating  works  contemplated  in  the  project  of 
1807  be  completed  and  maintained;  that  additional  regulating  works 
be  constnicted  below  Kew  Baltimore,  and  that  the  river  be  deepened 
by  dredging  so  as  to  provide  a  navigable  channel  12  feet  deep,  mean 
low  watiT,  between  Coxsackie  and  the  State  Dam  at  Troy. 

At  the  close  of  the  last  fiscal  year  the  amount  required  to  be  appro- 
priated to  complete  the  project  of  1867  was  }146,000.  This  sum  is  not 
sufficient  to  meet  the  annual  expenditures  for  improvements  provided 
in  the  new  project,  and  the  explanation  is  here  made  that  the  recom- 
mendation in  regai'd  to  the  next  appropriation  for  continuing  this  im- 
provement is  baaed  on  the  assumption  that  the  new  project  is  sanc- 
tioned by  Congress. 

GENERAL  REMARKS. 

The  navigable  condition  of  that  portion  of  the  Hudson  River  under 
improvement  is  better  than  ever  before,  and  general  satisfaction  seems 
to  have  been  given  by  the  character  and  thoroughness  of  the  work 
done  by  tlie  Government  during  the  paat  year.  The  new'  dikes  were 
thorouglily  built,  and  will  have  an  important  bearing  on  the  future 
maintenance  of  the  channels.  With  the  exception  of  two  places,  the 
shores  are  well  protected  against  erosion. 

At  Breaker  Island,  just  below  Troy,  where  the  river  is  very  narrow, 
material  is  washed  from  the  banks  into  the  channel  every  year  by  the 
freshet  erosions.  If  part  of  this  island  be  cut  away  to  give  freer  egress 
to  the  water,  and  a  bulkhead  be  built  along  the  front  for  a  distance  of 
1,500  feet  to  prevent  further  erosion,  much  of  the  trouble  at  this  point 
will  disappear. 

For  a  distance  of  1,500  feet  north  from  Roah  Hook,  along  the  west 
bank  of  the  river,  the  currents  have  cut  into  the  shore,  causing  it  to 
recede,  and  the  abraded  material  has  been  carried  into  the  channel.  It 
is  probable  that  a  dike  maybe  necessary  to  arrest  further  deterioration 
of  the  shore  at  this  point. 

The  repairs  to  the  dikes  enumerated  in  the  last  annual  report  have 
either  been  completed  or  are  now  in  progress,  with  the  exception  of  the 
repairs  to  Base  Island  and  Small  Island  dikes,  which  have  been  aban- 
doned for  the  present  on  account  of  the  urgency  of  concentrating  efforts 
on  the  repairs  to  Patroon  Lower  Islaiid  Crib  Dike.  The  repairs  to  these 
dikes  are  necessary  and  should  be  made  when  funds  are  available. 
A  side  from  these,  the  Port  Schuyler  Dike  needs  some  slight  repair  where 
the  pa\ing  has  been  torn  up  by  ice. 

A  stretch  of  700  feet  of  Overslaugh  Dike  Nos.  1  and  2  should  also 
be  repaved  where  the  old  paving  has  been  destroyed.  Some  slight  re- 
pairs should  also  be  made  to  the  Cedar  Hill  Dike,  between  Poplar  and 
Schermerhorn  islands,  where  the  dike  has  been  damaged  by  the  ice. 

Barren  Island  Dike  requires  repairs  additional  to  those  made  in  1889 
(Annual  Report  Chief  of  Engineers,  1890,  page  693).  The  repairs  then 
made  were  designed  to  hold  the  old  work  together  until  work  of  a  more 
permanent  character  could  be  made  as  opportunity  offered  and  funds 
became  available. 
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The  dredging  done  by  the  Government  during  the  fiscal  year  has 
been  of  very  material  benefit  to  navigation.  Only  those  bars  have 
been  improve<l  which ^ave  obstruction  to  navigation,  and  the  lines  of 
dredging  were  laid  out  with  reference  to  economy  of  work  and  to  the 
necessities  of  commerce. 

The  legislature  of  the  State  of  New  York,  during  its  last  session,  ap- 
propriate $36,000  for  dredging  in  the  Hudson  Eiver,  part  to  be  applied 
toward  excavating  a  channel  from  the  steamboat  wharf  at  Stuyvesant 
to  deep  water  in  the  Hudson,  and  part  toward  deepening  channel  be- 
tween Coeymans  Dike  and  the  Middle  Dike  at  Coeymans. 

The  authority  of  the  Secretary  of  War  was  first  obtained  for  altering 
the  condition  and  capacity  of  the  channels,  in  compliance  with  section 
7  of  the  river  and  harbor  act  of  September  19,  1890,  and  the  State  au- 
thorities submitted  plans  of  the  proposed  work  to  the  engineer  officer 
in  charge  before  contracts  were  made.  The  dredging  provided  by 
these  contracts  comprises*  8,000  cubic  yards  at  Wilbur's  Ice  House, 
Bath;  4,000  cubic  yards  above  Upper  Railroad  Bridge,  Albany j  and 
37,000  cubic  yards  at  Stuyvesant. 

While  the  dredgemasters  on  the  river  at  first  considered  the  river  and 
harbor  act  of  September  19, 1890,  as  somewhat  severe  in  regard  to 
dredging  and  dumping,  they  have  never  ceased  to  comply  strictly  with 
its  requirements,  and  in  turn  the  engineer  officer  has  never  withheld 
approval  of  any  application  for  authority  to  dredge  in  the  navigable 
waters  of  the  river,  unless  the  granting  of  such  application  would  be 
manifestly  injurious  to  the  river. 

The  representatives  of  the  Government  and  of  the  State  now  work 
together  without  strained  relations,  and  the  good  results  of  this  har- 
mony  of  action  are  shown  in  the  excellent  navigable  condition  of  the 
river.  * 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
inclusive  of  outstanding  liabilities,  was  $96,962.43. 

An  appropriation  of  $500,000  is  recommended,  to  be  applied  towards 
the  commencement  of  the  new  project. 

The  improvement  has  been  under  the  local  charge  of  Mr.  Charles  G. 
Weir,  assistant  engineer,  who  has  well  and  faithfully  discharged  the 
duties  assigned  to  him. 

.This  work  is  in  the  coUection  district  of  New  York,  Albany  being  a  port  of  entry. 

Amounts  appropriated, 
•By  act  of  Congress  approved— 

Jnne30,  1834 $70,000 

July  2, 1836 ; 100,000 

March  3,  1837 Ip0,000 

July  7,  1838 1 100,000 

,      August  30,  1852 .' 50,000 

420,000 
Amounts  appropriated  for  present  project. 

By  act  of  Congress  approved — 

June26,  ifel,  allotment $33,000.00 

Jnue23,  1866 50,000.00 

March  3,  1867 305,188.00 

July  25,  1868 85,000.00 

April  10,  1869 89,100.00 

July  11,  1870 ^ 40,000.00 

March  3,  1871 40,000.00 

JuuelO,  1872 40,000.00 

March  3,  1873 40,000.00 

June  23, 1874 , 40,000.00 
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By  act  of  Congress  approved — Continiied. 

March  3, 1875 $40,000.00 

August  14,  1876 ^ 50,000.00 

June  18.  1878 70,000.00 

March  3,  1879 30,000.00 

June  14,  1880 20,000.00 

March  3, 1881 15,000.00 

By  act  of  Congress  passed  August  2,  1882 10,000.00 

By  act  of  Congress  approved — 

July  5,  1884....... 30,000.00 

August  5,1886 26,250.00 

August  11,1888 75,000.00 

September  19,  1890 150,000.00 

Total 1,278,538.00 

Received  from  other  sources 792. 57 


1,279,330.57 
Amount  expended  to  June  30, 1892,  inclusive  of  outstanding  liabilities.  1, 247, 940. 29 

Money  statement 

Julyl,  1891,  balance  unexpended $128,342.71 

June  30,  1892,  amount  expended  during  fiscal  year 87, 228. 98 

July  1,  1892,  balance  unexpended .\..        41,113.73 

July  1, 1892,  outstanding  liabilities $9, 733. 45 

July  1,  1892,  amount  covered  by  uncompleted  contracts. .        11, 246. 75 

20,980.20 

July  1,1892,  balance  available 20,133.53 

Amount  appropriated  by  act  approved  July  13,  1892 187, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 207, 633. 53 

Amount  (estimated)  required  for  completion  of  existing  project 2, 260, 406. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  encUng  June  30, 

1894 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  information  contained  in  the  report  made  in  1890  on  the  commercial  statistics 
of  the  Hudson  River,  by  Mr.  Charles  G.  Weir,  assistant  engineer,  was  so  complete 
that  it  is  deemed  best  to  repeat  it  in  the  report  for  this  year. 

The  importance  of  the  Hudson  as  a  great  waterway  of  commerce  is  apparent  when 
it  is  known  that  aside  from  its  own  local  traffic,  which  in  itself  is  very  large,  it  ab- 
sorbs all  the  traffic  of  the  Erie,  Champlaln,  and  Delaware  and  Hudson  canals,  beaidea 
the  great  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newburg,  and  tlie  Erie 
coal  trade  at  Piermont.  The  average  season  of  navigation  of  the  river  is  240  days 
and  that  of  the  canals  220  days. 

The  Erie  Canal,  extending  from  Albany  to  Buffalo,  on  Lake  Erie,  a  distance  of  352 
miles,  with  a  difference  of  level  of  577  feet,  and  to  Oswego,  on  Lake  Ontario,  con- 
nects the  Great  Northern  Lakes  with  the  Hudson  River,  and  brings  in  immense  com- 
merce from  the  Northwest  and  Canada.  The  principal  items  of  this  commerce  are 
lumber  and  grain. 

The  Champlain  Canal,  69  miles  long,  connects  Lake  Champlain  with  the  Hudson 
River.  This  lake,  which  is  93  feet  above  tide  of  the  Hudson,  and  whose  waters  flow 
into  the  St.  Lawrence,  is  connected  by  the  Chambly  Canal  with  the  St.  Lawrence 
River  below  Montreal.  Theprincipal  items  of  tonnage  on  this  canal  are  lumber  and 
iron  ore.  The  above  canals,  vitn  575  miles  of  subsidiaries,  constitute  the  New 
York  State  canals.  The  Erie  Canal  enters  the  Hudson  by  three  tide- water  locks, 
one  at  the  foot  of  Twenty -third  street.  West  Troy ;  one'at  the  foot  of  Eighth  street, 
West  Troy,  and  a  third  at  the  lumber  district,  Albany 

The  Champlain  Canal  enters  the  river  at  Waterford,  3  miles  above  the  State  Dam, 
and  boats  are  locked  through  the  dam  to  tide  water.  It  is  also  connected  with  the 
Erie  Canal  and^  through  its  tide- water  locks,  with  the  Hudson  River. 


Digitized  by 


Googk 


APPENDIX  E — ^REPORT   OP  LIEUT.  COL.  GILLESPIE.  747 

The  Delaware  and  Hudson  Cafial  enters  the  Hudson  through  Bond  out  Creek  at 
Kondout;  N.  X,,  and  brings  the  anthracite  coal  country  at  Honesdale  and«the  Delaware 
River  into' water  communication  with  the  Hudson.  The  principal  items  of  tonnage 
on  this  canal  are  coal,  blue  stone,  and  cement.  Aside  from  the  above  feeders  to  the 
commwce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large  tide-water 
coal  depot  at  Newburg  where  also  the  Erie  Railroad  has  a  terminal  point  and  trans- 
fers larfi^e  quantities  of  ireight  by  boat  across  the  river.  The  Erie  Railroad  also  has 
a  coal  depot  at  Piermont,  ^  miles  above  New  York,  where  preparations  are  being 
made  to  handle  a  very  large  supply. 

The  following  statistics  include  the  tonnage  received  at  all  points  above  Spuyten 
Duyvil  Creek,  and  of  the  local  shipment  between  points  on  the  river;  only  that 
shipped  is  credited  to  the  points  from  which  it  was  shipped,  no  entry  being  made  to 
the  total  tonnage  of  the  amount  received  at  local  points  from  other  local  points. 
The  total  tonnage  also  includes  all  through  freight  shipped  from  points  up  the  river 
that  passed  the  mouth  of  Spuyten  Duyvil  Creek  going  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  total  ton- 
nage are  ice  and  brick.  The  capacity  of  the  ice  houses  on  and  adjacent  to  the  river 
exceeds  4,000,000  tons,  and  amount  generally  harvested  3,500,000.  The  brick  manu- 
factured on  the  river  exceed  850,000,000. 

Total  tonnage  of  all  shipping  points  on  the  Hudson  River  during  1889, 

not  incluolng  the  tonnage  coming  through  State  canals tons. .      15, 033, 309 

Value  of  same $378,196,094 

Total  tonnage  coming  to  and  leaving  tide  water  through  State  canals, 

1889 tons..        3,592,437 

Value  of  same $108,000,000 

Increase  of  same  over  tonnage,  1888 tons. .  326, 466 

Grand  total  tonnage   of  the  Hudson   River,  including  the  tonnage 

through  State  canals tons . .      18, 582, 596 

Value  of  same : $485,733,094 

This  does  not  include  the  value  of  vessels  carrying  the  above  trade,  which  are 
equally  exposed  to  the  dangers  of  navigation. 

Number  of  transportation  companies  for  passengers  or  freight,  not  includ- 
ing steamboats  or  pleasure  boats 30 

Total  number  of  passengers  carried,  1889 5, 000, 000 

Total  population  along  the  river 450, 000 

Commercial  siatUHos  of  the  port  of  Alltany,  X,  Y,,from  July  1,  1S91,  to  June  1,  J89^. 

• 

Amount  of  revenue  collected $203,716.81 

Value  of  all  imnorts 670,481.00 

American  vessels  fi:om  foreign  i^orts : 

Number 215 

Registered  tonnage 20,425.47 

Statement  of  the  number  and  tonnage  of  all  vessels  belonging  to  the  port  of  Albany,  N,  T., 

June  1, 189S, 

aass.  Number.  ^^^^ 


Steam  reeeels 180  29,963.68 

SaUing  vessels 86  1,997.52 

Barges 72  14,107.29 

Caxud  boats 208  20,824.60 

Chap.  281.— AI7  ACT  to  incorporate  the  Alb.'vny  and  Bath-ou-the-Hudson  Bridge  Company,  and  to 
authorize  the  constrnctlon  of  a  bridge  across]  the  Hndson  River  at  the  city  of  Aloauy,  and  appurte* 
nances  and  approaches  to  said  bridge. 

[Approved  by  the  governor  April  11, 1892.    Passed,  three-fifths  being  present.] 

The  people  of  the  State  of  New  York,  represented  in  Senate  and  Assembly,  do  enact  as 
follows: 

Section  1.  Edward  A.  Maher,  Francis  B.  Delehanty,  and  Henry  Bronk,  of  the 
city  of  Albany;  Amos  H.  Tyler  and  John  H-Dearstyne,  of  the  village  of  Bath-on- 
the-Hudson;  Oscar  F.  Hilt,  of  the  village  of  Greenbush;  John  Bogart,  Walter  C. 
Foster,  and  Henry  B.  Hammond^  of  the  city  of  New  York,  and  their  .associates  and 
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successors,  are  hereby  created  and  constituted  a  body  politic  and  corporate  by  the 
name  and  style  of  the  ' 'Albany  and  Bath-on-the-Hudson  Bridge  Company,"  for  the 
purpose  of  constructing  and  maintaining  a  permanent  toll  bridge  and  appuftenances 
and  avenues  of  approach  thereto  for  travel  and  transportation  across  the  Hudson 
River  from  North  Ferry  street^  on  the  westerly  side  or  shore  of  said  river,  in  said 
citv  of  Albany,  to  Tracy  street  on  the  opposite  side  or  shore  of  said  river,  in  the  said 
village  of  Bath-on-the-Hudson  in  said  county  of  Rensselaer,  and  as  such  corporation 
they  are  invested  with  all  the  powers  and  privileges  and  are  subject  to  all  liabilities 
conferred  and  imposed  by  the  general  corporation  law  of  the  State  of  New  York. 

2.  The  capital  stock  of  said  corporation  shall  be  three  hundred  thousand  dollani, 
divided  into  shares  of  one  hundred  dollars  each.  The  directors  of  such  corporation 
may  at  any  time  and  after  due  notice,  with  the  consent  in  writine  of  stockholders 
holding  a  majority  of  the  stock,  increase  such  capitaL  The  said  shares  shall  be 
deemed  personal  property,  and  snail  be  transferable  upon  the  books  of  the  corpora- 
tion in  such  manner  as  shall  be  prescribed  by  the  b^-laws  of  said  corporation. 

3.  The  persons  named  in  the  first  section  of  this  act  shall  constitute  the  first 
board  of  directors  of  the  corporation  hereby  created,  and  shall  hold  their  places  as 
such  until  the  first  Monday  in  May,  eijy^teen  hundred  and  ninety-three,  and  until 
others  are  elected  in  their  stead.  Within  ninety  days  after  the  passage  of  this  act, 
the  said  persons,  or  a  majority  of  them,  shall  give  ten  d&jB*  public  notice,  by  pub- 
lishing in  a  daily  newspaper  of  the  city  of  Albany,  of  a  time  and  place  when  they 
will  receive  subscriptions  to  the  capital  stock  of  said  corporation,  under  such  regu- 
lations as  may  be  prescribed  by  them.  They  shall  open  books  for  that  purpose,  and 
shall  keep  the  same  open  during  the  business  hours  of  the  day,  and  at  the  time  and 
place  named  in  the  notice  they  shall  receive  subscriptions  to  the  said  capital  stock. 
They  shall  issue  stock  in  proper  form  to  the  subscribers  therefor.  In  case  of  an  ex- 
cess of  subscriptions,  the  said  directors  shall  apportion  the  stock  among  the  sub- 
scribers in  such  manner  as  they  shall  deem  most  likely  to  promote  the  interests  of 
the  corporation  and  the  speedy  erection  of  said  bridge.  At  the  time  of  subscribing, 
five  doUars  shall  be  paid  on  each  share  subscribed  for,  or  the  subscription  shall  not 
be  received.  Any  corporation  may  subscribe  to  and  become  the  owner  with  like 
rights  as  individuals  of  any  part  of  the  said  capital  stock  not  exceeding  twenty  per 
centum  thereof. 

4.  The  said  corporation  shall  have  power  to  purchase,  acquire,  hold,  and  use  as 
much  real  estate  as  may  be  necessary  for  the  site  of  said  bridge,  and  of  all  piers, 
abutments,  walls,  and  toll-houses  to  be  connected  therewith,  and  for  the  opening 
and  maintaining  of  proper  and  necessary  avenues  of  approach  to  and  from  the 
termini  of  said  bridge.  The  said  corporation  shall  also  have  power  to  mortgage  its 
corporate  property  and  franchises  to  secure  the  payment  of  any  debt  contracted  by 
such  corporation  ior  the  purposes  mentioped  in  this  act,. and  in  case  of  the  destruc- 
tion of  said  bridge  to  reconstruct  the  same,  and  in  like  manner  to  borrow  addi- 
tional moneys  for  that  purpose;  but  nothing  herein  contained  shall  authorize  said 
corporation  to  borrow  an  amount  exceeding  its  capital  stock. 

5.  The  board  of  directors  shall  have  power  to  cause  such  examinations  and  sur- 
veys to  be  made  as  may  be  necessary  in  the  erection  of  said  bridge  and  the  build- 
ings, structures,  and  avenues  of  approach  thereto,  herein  authorized,  and  for  such 
purpose  may  appoint  agents,  who  are  authorized  to  enter  upon  the  lands  of  kuy  per- 
son, subject  to  responsibility  for  damages  they  may  do  thereto. 

6.  The  annual  election  of  directors  of  said  corporation  shall  be  held  on  the  first 
Mouday  in  May  of  each  year,  beginning  with  the  year  eighteen  hundred  and  ninety- 
three,  at  such  place  in  the  city  of  Albany  as  the  board  of  directors  shall  name. 
The  directors  shall  be  fifteen  in  number,  and  shall  be  selected  from  the  stockholders 
of  said  corporation.  Public  notice  of  the  election  shall  be  given  through  a  daily 
paper  of  the  city  of  Albany,  for  at  least  ten  days  prior  to  suon  election.  The  per- 
sons elected  by  a  majority  of  the  shares  voted  upon  the  stockholders,  in  person  or 
by  proxy,  shall  constitute  the  directors  for  the  tnen  ensuing  year  ana  until  others 
shall  be  elected  in  their  places ;  and  in  case  it  shall  happen  at  any  time  that  the 
election  of  directors  shall  not  be  made  on  the  day  herein  designated,  it  shall  be  law- 
ful to  hold  such  election  on  some  day  thereafter,  on  full  and  reasonable  notice  to 
the  stockholders.  The  directors  shall  appoint  one  of  their  number  as  president  of 
the  said  corporation,  and  they  may  also  appoint  such  other  officers  and  such  agents 
as  they  may  deem  necessary  from  time  to  time.  They  shall  have  power  to  make, 
adopt,  and  amend  such  by-laws  and  rules  as  they  deem  proper  for  the  interests  of 
the  corporation,  and  may  prescribe  such  measures  as  will  promote  the  speedy  con- 
struction of  the  said  bridge.  All  vacancies  occurring  in  the  board  of  directors,  by 
death,  resignation,  or  otherwise,  shall  be  filled  by  the  board  for  the  balance  of  the 
term  vacated.  A  majority  of  the  board  shall  Constitute  a  quorum  for  the  transae- 
tion  of  business.  The  directors  elected  at  the  first  election  under  the  provisions  of 
this  se(;tion  shall  take  the  places  of  the  incorporators  named  in  the  first  section  of 
this  act. 
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7.  The  board  of  directors  may  require  payment  of  the  moneys  remaiuiug  unpaid 
on  the  stock  of  the  corporation,  giving  at  least  ten  days'  previous  notice  through  a 
daily  paper  of  the  city  of  Albany,  under  penalty,  in  case  of  nonpayment;  of  for- 
feiture of  said  stock  and  all  previous  payments  made  thereon  for  the  benefit  of  the 
said  corxK)ration. 

8.  The  framework  of  the  bridge  which  said  corporation  is  authorized  to  erect  shall 
be  constructed  of  iron^  upon  stone  piers,  and  shall  be  at  a  location  of  not  less  than 
twenty  feet  above  ordmary  tide  water.  There  shall  be  a  draw  thereon  which  shall 
be  of  a  width  sufficient  to  allow  of  two  openings  thereon,  each  of  not  less  than  one 
hundred  and  fifty  feet  in  width,  and  such  draw  shall  be  promptly  opened  to  any 
vessel  requiring  the  same  on  signal,  without  charge,  and  so  as  not  to  cause  delay  or 
hindrance  to  such  vessels.  From  sundown  to  sunrise,  during  the  season  of  naviga- 
tion, suitable  light  shall  be  mounted  upon  such  bridge  to  guide  vessels  approaching 
the  draw,  and  uie  company  shall  be  liable  to  owners  of  any  vessels,  or  of  the  cargo 
thereof,  for  all  damageus  which  they  may  sustain  by  reason  of  any  neglect  in  this 
respect.  Said  corporation  is  authorized  to  erect  and  maintain  piers  of  masonry  in 
the  Hudson  River,  if  necessary  for  the  bridge,  but  said  piers,  other  than  the  draw- 
piers,  shall  not  be  less  than  one  hundred  and  fifty  feet  irom  center  to  center.  The 
bridge  shall  be  so  constructed  as  to  provide  sufficient  accommodations  for  pedestrians 
and  vehicles,  and  rails  may  be  laid  thereon,  and  on  the  avenues  of  approach  thereto, 
for  the  passage  of  cars  drawn  by  animal  power,  or  propelled  by  electric,  steam,  or 
other  power,  in  such  manner  as  tne  directors  may  deem  proper,  and  under  such  terms 
and  for  such  compensation  as  may  be  agreed  upon  between  the  company  and  any 
person  or  corporation,  Provided,  however,  That  the  incline  or  grade  approach  to  said 
bridge  on  the  Albany  side  shall  not  extend  across  or  beyond  the  east  line  of  Water 
street  in  Albany.  The  said  bridge  shall  be  completed  for  use  within  three  years 
from  the  date  of  the  approval  of  the  plan  thereof  by  the  Federal  authorities,  excluding 
any  necessary  or  unavoidable  delays  arising  from  the  pendency  of  legal  proceedings 
aj^ainst  the  company.  Unless  the  construction  of  said  bridge  shall  be  commenc^ 
within  one  vear  after  the  date  of  the  said  approval  by  the  Federal  authorities  all  the 
rights  and  nanchises  hereby  granted  shall  cease  and  determine. 

9.  Before  constructing  any  such  bridge  or  any  appurtenances  or  avenues  of  approach 
thereto,  the  said  corporation  shall  make  a  map  and  profile  of  the  same  as  intended 
to  be  adopted,  and  shall  cause  the  same  to  be  certified  by  its  president  and  filed  in 
the  offices  of  the  county  clerk  of  the  counties  of  Albany  nnd  Rensselaer  respectively. 

10.  When  the  said  bridge  shall  be  completed,  the  said  corporation  may  erect  toll- 
gates  and  fix  rates  of  toll  for  persons,  animals,  horse  cars,  and  vehicles  of  every  kind 
and  description  drawn  by  animals  or  propelled  by  steam,  electricity,  or  otlier  motive 
power,  entering  upon  or  crossing  over  the  said  bridge  and  such  structures  as  the 
said  corporation  may  erect  to  grade  the  said  bridge  and  the  avenues  and  approaches 
thereto,  but  no  greater  rates  of  toll  shall  be  charged  for  crossing  the  said  bridge 
than  were  charged  during  the  preceding  month  on  the  Albany  and  Greenbush  Bridge 
over  the  Hudson  River,  now  located  at  Albany,  for  persons,  animals,  and  vehicles  of 
the  same  kind  and  description.  The  rate  of  toll  snail  be  posted  conspicuously  at 
each  end  of  said  bridge,  and,  at  the  option  of  the  corporation,  such  toll  shall  be  col- 
lected and  paid  before  entering  upon  such  bridge.  If  any  person  shall  force  or  at- 
tempt to  force  a  x>as8age  upon  or  over  the  said  bridge  without  having  paid  the  es- 
tablished toll  he  shall  Be  deemed  guilty  of  misdemeanor  ana  shall  also  forfeit  and 
pay  to  said  corporation  five  times  the  amount  of  legal  toll,  to  be  recovered  in  the 
name  of  the  corporation,  with  costs  of  suit. 

11.  If  the  saia  corporation  shall,  for  any  reason,  be  unable  to  agree  with  the  o,wner 
or  owners  of  an^  real  estate  required  b^  it,  for  the  purchase  of  said  real  estate,  it 
shall  have  the  ngh^  to  acquire  the  same  in  the  manner  and  by  the  proceedings  au- 
thorized and  provided  for  obtaining  title  to  real  estate  in  and  by  chapter  ninety-five 
of  the  laws  of  eighteen  hundred  and*ninety,  entitled  "  An  act  to  amend  the  code  of 
civil  procedure,  being  the  general  condemnation  law  and  law  for  saleof  corporate  real 
property,''  and  the  provisions  of  said  act  shall,  for  that  purpose,  be  considered  ap- 
plicable to  the  corporation  hereby  created,  and  the  said  corporation  shall  be  entitled 
to  avail  itself  of  all  the  rights,  privileges,  and  benefits  conferred  in  and  by  said  act. 
The  said  corporation  shall  be  invested  with  the  fee-simple  of  any  title  thus  acquired. 

12.  Any  person  willfully  doing  iiyury  to  said  bridge  or  any  of  its  appurtenances 
or  avenues  of  approach,  either  before  or  after  their  completion,  shall  forfeit  and  pay- 
to  the  said  corporation  three  times  the  amount  of  such  injury  and  shall  be  deemed 
guilty  of  a  felony,  punishable  by  a  fine  of  not  less  than  one  thousand  dollars  or  im- 

Erisonment  for  a  term  of  not  less  than  one  nor  more  than  three  years,  or  by  both  such 
ue  and  imprisonment,  in  the  discretion  of  the  court.  ConcuiTent  jurisdiction  shall  be 
possessed  and  exercised  by  the  courts  in  the  counties  in  which  said  bridge,  or  any 
part  thereof,  or  its  appurtenances  or  approaches  may  be  respectively  located,  over 
all  crimes  committed  to  or  on  the  same,  and  all  civil  actions  or  proceedings  prosecuted 
by  the  said  corporation. 
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13.  The  said  corporation  is  authorized  to  pnt  upon  the  said  bridge  a  notice  forbid- 
ding persons  from  crossing  fche  same  with  any  horse  car  or  vehicle  faster  than  a  walk, 
and  in  case  any  person  shall  cross  said  bridge  in  violation  of  said  notice  he  shall 
forfeit  and  pay  to  the  said  corporation  the  sum  of  one  dollar  for  every  snch  offense, 
to  be  recovered  in  the  name  of  the  corporation,  with  costs  of  suit. 

14.  The  said  corporation  shall  not  suffer  any  bars  or  obstruction  which  ms^  be 
formed  by  reason  of  the  said  bridge  or  the  piers  thereof,  to  remain  in  the  river  so 
as  at  anytime  fcohinderor  impede  the  free  navigation  thereof,  and  for  any  willful  nee- 
lect  in  this  respect  said  corporation  shall  be  liable  to  a  penalty  of  five  hundred  dol- 
lars to  the  people  of  the  State,  and  also  pay  to  the  party  aggrieved  or  isjured  thereby 
such  damage  as  he  may  have  sustained. 

15.  The  persons  first  named  in  this  act,  or  a  majority  of  them,  shall  call  a  meeting 
of  the  directors  or  incorporators  herein  named  at  some  convenient  time  and  plac«, 
of  which  due  notice  shall  be  given  at  as  early  a  day  after  the  passage  of  this  act  as 
may  be  practicable,  and  shall  then  organize  for  the  transaction  of  business,  pursuant 
to  this  act. 

16.  It  shall  be  the  duty  of  the  corporation  organized  under  this  act  in  the  con- 
struction and  maintenance  of  its  bridge,  abutments,  and  approaches  to  guard  and 
protect  the  i»roperty  of  the  village  of  Bath-on-the-Hudson  affected  by  said  construc- 
tion, and  to  hold  said  village  free  from  ail  damages  to  streets  and  sewers  by  reason 
of  said  construction. 

17.  This  act  shall  take  effect  immediately. 


REPORTS  ON  IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK,  MABE 
IN  COMPLIANCE  WITH  PROVISIONS  OF  RIVER  AND  HARBOR  ACT 
APPROVED   SEPTEMBER  19,  1890. 

[Printod  in  House  Ex.  Doc.  No.  23,  Fifty-second  CoDgreas,  first  sMuion.] 

War  Department, 

Washington^  December  8j  1891. 
Sir:  I  have  the  honor  to  transmit  herewith  a  letter  from  the  Chief 
of  Engineers,  dated  November  20, 1891,  together  with  a  copy  of  report 
of  a  Board  of  Engineer  Oflacers,  dated  October  1, 1891,  appointed  in 
compliance  with  the  provisions  of  the  river  and  harbor  act  of  Sep- 
tember 19,  1890,  to— 

thoroughly  examine  the  obstructions  to  navigation  in  the  Hudson  River,  between 
New  York' City  and  the  State  dam  at  Troy,  New  York,  and  report  a  project  and  esti- 
mate of  the  cost  of  widening  and  deepening  said  river  between  New  York  City  and 
the  city  of  Albany,  and  also  between  New  York  City  and  the  Stat<)  dam  at  the  city 
of  Troy,  for  the  navigation  of  seagoing  vessels  drawing  20  feet  of  water,  and  also  a 
separate  estimate  of  tlfb  expense  of  improving  the  river  between  Coxsackie  and  the 
State  dam  at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  12  feet  deep 
at  mean  low  water. 

The  views  expressed  in  the  report  of  the  Board  are  concurred  in  by 
the  Chief  of  Engineers  and  by  this  Department. 
Very  respectfully, 

L.  A.  GRAIfT, 

Acting  Secretary  of  \Var. 
The  Speaker  of  the  House  of  Eepresentatives. 
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.  letter  op  the  ohibp  op  bngiweers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtanj  D.  0.,  November  20i^  1891. 
Sir  :  The  river  and  harbor  act  approved  September  19, 1890,  provides 
as  follows: 

That  the  Secretary  of  War  is  authorized  and  directed  to  appoint »  board  of  three 
officers  of  the  Corps  of  Engineers,  United  States  Army,  whose  duty  it  will  be  to  thor- 
oughly examine  the  obstructions  to  navigation  in  the  Hudson  Hi  ver,  between  New  York 
City  and  the  State  dam  at  Troy,  New  York,  and  report  a  project  and  estimate  of 
the  cost  of  widening  and  deepening  said  river  between  New  York  City  and  the  city 
of  Albany,  and  also  between  New  York  City  and  the  State  dam  at  the  city  of  Troy 
for  the  navigation  of  sea-going  vessels  drawing  20  feet  of  water,  and  also  a  separate 
estimate  of  the  expense  of  improving  the  river  between  Coxsackie  and  the  State  dam 
at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean 
low  water.  Said  Board  shall  accompany  their  report  with  a  statement  as  to  the  use- 
fulness of  such  improvements  and  of  their  relations  and  value  to  commerce,  and  of 
the  advisability  of  entering  upon  the  same  at  this  time;  and  the  Secretary  of  War 
shall  transmit  said  reports  to  Congress  with  his  own  views  and  those  of  the  Chief  of 
Engineers,  United  States  Army,  thereon,  and  the  expenses  of  said  Board  shall  be  paid 
out  of  the  appropriation  made  in  this  act  for  the  improvement  of  the  Hudson  River, 
not  to  exceed  $10,000. 

The  Board  of  Engineers  authorized  and  directed  by  the  above  law 
has  completed  the  duty  assigned  it,  and  I  have  now  the  honor  to  sub- 
mit the  accompanying  copy  of  its  repori;  dated  October  1, 1891. 

Three  propositions  looking  to  improvement  of  the  navigation  of  the 
river  were  by  the  terms  of  the  act  to  be  considered  by  the  Board  and 
projects  with  estimates  of  cost  required  to  be  submitted. 

1.  Between  New  York  City  and  the  city  of  Albany,  for  the  naviga- 
tion of  sea-going  vessels  drawing  20  feet  of  water. 

2.  Between  New  York  City  and  the  State  dam  at  Troy,  for  the  navi- 
gation of  sea-going  vessels  drawing  20  feet  of  water. 

3.  Between  Coxsackie  and  the  State  dam  at  Troy,  for  navigable  chan- 
nel 12  feet  deep  at  mean  low  water. 

Upon  these  three  several  propositions,  the  Board,  after  fall  and  care- 
ful consideration,  remarks  as  follows: 

Concerning  the  first  two — deep  channels  between  New  York  City  and 
Albany  and  between  New  York  City  and  Troy — 

The  Board  is  of  the  opinion  that  the  possible  benefits  to  commerce  to  be  derived 
from  the  proposed  improvement  for  vessels  drawing  20  feet  are  not,  under  existing 
conditions,  sufficient  to  justify  at  this  time  the  expenditure  necessary  to  make  such 
improvement. 

The  estimates  of  cost  of  carrying  out  the  two  projects  contained  in  the  said  act, 
irhich  provide  for  widening  and  deepening  the  channels  bet  ween  New  York  City  and  the 
city  oiAlbany  and  between  New  York  City  and  the  city  of  Troy,  for  the  navigation 
of  sea-going  vessels  drawing  20  feet  of  water,  are  $5,934,847.60  and  $19,507,832.74, 
respectively. 

Concerning  the  third — channel  12  feet  deep  between  Coxsackie  and 
the  State  dam  at  Troy — 

After  carefully  studying  the  wants  of  commerce,  the  Board  is  of  the  opinion  that 
the  third  project  contained  in  the  act  of  September  19,  1890,  which  provides  for  im- 
proving the  Hudson  River  "between  Coxsackie  and  the  State  dam  at  Troy  to  such 
an  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean  low  water,''  is  a  worthy 
and  useful  one,  and  accordingly  recommends  it  for  adoption. 

In  view  of  the  necessities  of  the  commerce  incident  to  the  river  proper  and  its 
tributary  country,  the  Board  is  of  the  opinion  that  the  project  for  improvement 
adopted  in  1867  should  be  extended  so  as  to  provide  for  a  chnnnel  depth  of  at  least  12 
feet  at  menu  low  water,  and  that  such  an  extension  is  well  worth  the  expenditure  re- 
quired for  its  execution. 
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The  estimate  submitted  by  the  Board  for  a  channel  12  feet  deep  and 
400  feet  wide  from  Ooxsackie  to  the  foot  of  Broadway,  Troy,  and 
thence  12  feet  deep  and  300  feet  wide  to  the  State  dam  at  Troy  is 
$2,447,906.56. 
I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 


report  of  board  of  engineers  constituted  in  compliance 
with  act  approved  september  19,  1890. 

United  States  Engineer  Office, 

Few?  York,  F.  T.,  October  i,  1891. 
General  :  The  Board  of  Engineers  constituted  by  Special  Orders  No. 
66,  Headquarters,  Corps  of  Engineers,  September  30, 1890,  has  the  honor 
to  submit  the  following  report  upon  the  improvement  of  the  Hudson 
Kiver,  New  York,  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  September  19, 1890. 

The  special  duty  required  of  the  Board,  in  the  language  of  the  act, 
was: 

To  thoroughly  examine  the  obstruotions  to  navigation  in  the  Hudson  River,  be- 
tween New  York  City  and  the  State  Dam  at  Troy,  N.  Y.,  and  report  a  project 
and  estimate  of  the  cost  of  widening  and  deepening  said  river  between  New  York 
City  and  the  city  of  Albany^  and  also  between  New  York  City  and  the  State  Dam  at 
the  city  of  Troy  for  the  navigation  of  sea-going  vessels  drawing  20  feet  of  water,  and 
also  a  separate  estimate  of  the  expense  of  improving  the  river  between  Coxsackie 
and  the  State  Dam  at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  12 
feet  deep  at  mean  low  water.  Said  Board  shall  accompany  their  report  with  a  state- 
ment as  to  the  usefulness  of  such  improvements,  and  of  their  relations  and  value  to 
commerce,  and  of  the  advisability  of  entering  upon  the  same  at  this  time;  and  the 
Secretary  of  War  shall  transmit  said  reports  to  Congress  with  his  own  views  and 
those  of  the  Chief  of  Engineers,  U.  S.  Army,  thereon ;  and  the  expenses  of  said  Board 
shall  be  paid  out  of  the  appropriation  made  in  this  act  for  the  improvement  of  the 
Hudson  River,  not  to  exceed  $10,000. 

As  all  the  obstructions  to  the  navigatipn  of  the  river  above  the  plane 
of  20  feet  mean  low  water  are  situated  between  Hudson  and  Troy,  the 
duties  of  the  Board  were  confined  to  the  consideration  of  the  improve- 
ment of  that  reach.  The  river  between  those  points  was  accordingly 
examined  thoroughly  by  the  Board  in  person,  and  a  careful  study  has 
been  made  of  all  accessible  charts  which  have  been  published. 

To  enable  the  Board  to  confer  with  all  persons  whose  interests  mi^ht 
be  aiFe(;ted  by  the  enlarged  improvement  of  the  river,  a  public  meeting 
was  held  at  Albany,  N.  Y.,  January  6, 1891,  at  which  the  attendance 
was  very  large.  A  second  meeting  was  held  in  New  York,  May  16, 189L 
to  enable  the  commercial  bodies  in  that  city  not  previously  representea 
to  present  their  views. 

The  information  gathered  at  these  meetings  in  regard  to  "  the  osefal- 
ness  of  the  improvements  and  of  their  relations  and  value  to  commerce 
and  of  the  advisability  of  entering  upon  the  same  at  this  tiflie  ^  was  aQ 
red  need  to  writing,  and  copies  are  appended  hereto. 

The  improvement  of  the  Hudson  River  by  the  State  authorities  ante- 
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dates  the  present  century,  but  the  part  which  the  General  Govemmoiit 
has  taken  in  it  date^  only  from  1834,  at  which  time  the  first  appropria- 
tion, amonnting  to  $70,000,  was  made. 

A  Board  of  United  States  Engineers,  convened  in  that  year,  prepared 
a  project  for  improvement  which  contemplated  the  construction  of  lines 
of  longitudinal  dikes  from  Troy  to  New  Baltimore,  supplemented  by  the 
use  of  the  dredge. 

The  State  of  New  York  had  previously  followed  plans  of  improve- 
ment which  provided  for  the  application  of  ^groins  or  jetties  for  contract- 
ing channel  to  induce  scour. 

Under  the  general  system  adopted  by  the  United  States  operations 
for  the  construction  of  longitudinal  dikes  and  for  occasional  dredging 
were  carried  on  during  the  years  1835, 1830, 1837,  and  1838.  A  sus- 
pension of  work  then  occurred,  and  active  operations  on  an  extensive 
scale  were  not  resumed  until  1867,  when  work  under  the  project  pre- 
pared by  the  officer  then  in  local  charge  wa-s  begun. 

In  the  meanwhile  the  State  of  New  York,  in  1863,  had  taken  up  the 
improvement  on  the  general  plan  adopted  by  the  United  States  in  1834, 
and  between  1863  and  1867  six  longitudinal  dikes  were  built  on  the  left 
bank,  extending  from  Houghtailing  Island  to  Albany.  The  Annual 
Eeports  of  the  Chief  of  Engineers  during  the  past  few  years  show  that 
the  improvement  by  the  construction  of  dikes  has  been  left  almost  ex- 
clusively to  the  General  Government,  and  that  by  dredging  to  the 
State  of  New  York. 

The  existing  plans  of  improvement,  adopted  in  1867,  provide  for  se- 
curing a  navigable  channel  11  feet  deep  at  mean  low'water  from  New 
Baltimore  to  Albany,  and  9  feet  deep  at  mean  low  water  from  Albany 
to  Troy,  at  an  estimated  cost  of  $862,297.75.  This  estimate  was  revised 
and  increased  several  times  at  later  periods  to  take  account  of  expendi- 
tures for  repairs  and  for  work  done  not  included  in  previous  estimates, 
and  the  estimate  of  final  cost,  according  to  the  revision  of  1889,  is 
$1,424,435. 

The  dikes  as  built  are  in  general  pile  dikes,  single  or  double,  and  are 
revetted  or  fiUed  with  broken  stone. 

The  total  amount  appropriated  since  1864  is  $1,279,330.57,  and  the 
amount  expended  to  June  30, 1891,  is  $1,162,011.70. 

The  estimated  amount  required  to  be  appropriated  to  complete  the  ex- 
isting project  is  $145,000.  It  therefore  appears  that  new  estimates  are 
essential  at  this  time,  in  order  that  the  improvement  of  the  river  may 
continue  without  interruption. 

The  following  is  a  description  of  the  plan  now  in  process  of  execution : 

First — ^A  system  of  longitudinal  dikes  to  confine  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel 
clear;  these  dikes  to  be  gradually  brought  nearer  together  from  New 
Baltimore  towards  Troy,  so  as  to  assist  the  entrance  of  the  flood  cur- 
rent and  increase  its  height,  their  height  to  be  kept  approximately  at 
the  level  of  the  tidal  high  water,  so  as  not  to  confine  the  freshets,  the 
exact  level,  however,  being  left  to  be  determined  by  experience  as  the 
work  progresses. 

Second. — That  the  dredge  be  used,  so  far  as  necessary,  to  open  the 
channels  above  described,  which  the  current  should  not"  be  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

Third. — Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to 
the  passage  of  tidal  currents  by  gaps  at  their  lower  extremities,  in  order 
to  increase  the  tidal  flow. 
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Fourth. — Dumping  all  dredged  material  in  secure  pla<:es,  where  it 
can  not  be  moved  back  again  into  the  channel  by  the  current. 

FiftJi, — Constructing  the  dikes  of  timber  and  stone,  in  a  manner  to 
secure  their  permanency,  at  a  minimum  cost,  the  details  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth. — To  protect,  when  necessary,  the  banks  and  islands  against 
the  abrading  action  of  the  currents  by  revetments. 

Seventh. — That  limits,  beycmd  which  no  encroachments  upon  the  chan- 
nels should  be  made,  be  prescribed,  and  that  any  such  encroachments 
be  rei)orted  to  the  engineer  in  charge. 

The  width  between  the  projected,  dikes  built  to  revet  the  banks  as 
well  as  to  contract  the  water  way  varies  from  the  minimum  of  675  feet 
^t  Troy  to  the  maximum  of  1,200  feet  at  New  Baltimore.  The  average 
width  between  Albany  and  New  Baltimore  is  800  feet,  approximately. 

During  the  time  the  improvement  has  been  in  progress  certain  facts 
in  regard  to  the  physics  of  the  river  have  been  gathered  by  the  oflBcers 
in  local  charge,  which  have  been  reported  Irom  time  to  time  in  annual 
reports  to  the  Chief  of  Engineers,  and  in  special  reports  by  the  assistants 
to  the  officer  in  charge,  which  form  part  of  the  files  of  the  mam  office. 

So  far  as  practicable,  the  records  have  been  carefully  searched  for 
this  important  information,  and  supplementary  examinations  have  been 
made  upon  the  river  itself  since  the  passage  of  the  river  and  harbor  act 
of  September  19,  1890,  especially  by  borings  to  determine  the  nature  of 
the  river  bottom  from  the  city  of  Huds(m  to  the  State  Dam  at  Troy. 

The  general  features  of  the  river  basins,  and  the  8i)ecial  character- 
istics of  the  main  river  obtained  from  these  sources,  will  now  be  stated 
before  submitting  the  projects  and  estimates  required  of  the  Board  to 
comply  with  the  first  part  of  its  instructions. 

PHYSICS  OF  THE  HUDSON  BIVER. 

Drainage  arca.s. — The  Hudson  River  has  its  source  in  fourteen  small 
lakes  in  the  Adiiondack  Mountains  of  northern  New  York,  near  New- 
comb,  Essex  County,'  which  are  200  feet  above  tide  water  and  have  an 
aggregate  water  area  of  6,000  acre-s.  The  length  of  the  river  from  the 
sources  to  Fort  Edward  is  109  miles,  and  the  drainage  area  to  that  point 
is  2,300  square  miles.  The  distance  from  Fort  Edward  to  the  State 
Dam  at  Troy  is  40  miles,  and  the  difference  of  level  between  them  ia 
108J  feet  The  height  of  the  dam  being  9J  feet,  the  total  difference  of 
level  between  Fort  Edward  and  tide  wat^r  is  118  feet. 

There  is  no  river  slope  in  the  upper  section  corresponding  to  the  actual 
fiill,  for  the  river  is  crossed  by  frequent  dams,  and  is  made  up  of  a  suc- 
cession of  reaches  of  different  levels. 

The  drainage  area  of  tlie  lower  section,  below  Fort  Edward,  is  2,075 
square  miles,  making  the  total  drainage  area  of  the  river  above  the 
State  Dam  at  Troy,  ex(;lusive  of  the  Mohawk  Valley,  4,375  square  miles, 
or  2,800,000  acres. 

The  Mohawk  rises  in  the  northwestern  part  of  the  State,  and  after 
flowing  ejistward  for  a  distance  of  150  miles  joins  the  Hudson  at  Troy 
by  several  mouths.  It  drains  an  area  of  2,800  square  miles,  or  1,814,000 
acres,  so  that  the  total  drainage  area  of  the  Hudson  River  to  Ti*oy  is 
7,200  square  miles,  or  4,01 4,000  acres. 

The  greater  part  of  the  material  carried  in  suspension  in  the  Hudson 
Eiver  above  Albany  is  believed  to  come  from  the  Mohawk  River  ^nd  ite 
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tributary,  the  Schobarie  Eiver,  while  the  sands  and  gravel  that  form 
the  heavy  and  obstinate  bars  near  Albany,  and  chiefly  between  Albany 
and  Troy,  have  come  from  the  Upper  Hudson.  Since  the  construction 
of  the  State  Dam  at  Troy  it  is  probable  that  the  shoal  bars  above 
Albany  are  derived  principally  fi-om  the  degradation  of  the  banks  of 
the  river  at  all  points,  due  to  current  action  during  freshets  and  to 
wash  of  waves  created  by  passing  steamers. 

Rainfall  and  water  supply. — ^The  average  rainfall  during  the  past 
rtxty-tnree  years,  from  observations  recorded  in  the  report  of  the  water 
commissioner  at  Troy  for  1889,  is  36.55  inches.  '  The  greatest  rainfall  in 
any  year  was  in  1878,  when  the  record  was  49.23  inches;  and  the  least 
rain&ill  in  1839,  when  the  record  was  18.32  inches. 

The  greatest  rainfall  in  any  one  month  waq.  13.8  inches,  recorded  in 
October,  1869,  and  the  legist  rainfall,  0.2  inch,  recorded  in  May,  1840. 

Generally  8]>eaking,  the  effects  of  rain  storms  are  shown  by  a  rise  yjt 
the  river  within  twenty-four  hours  after  the  first  rainfall. 

At  times  during  the  dry  season  of  nearly  every  year  no  water  flows 
over  the  State  Dam  ^at  Troy  for  a  month  at  least,  and,  excepting  the 
lockage  water  of  the  canals  and  the  leakage  through  gates,  there  is 
during  that  period  little  apparent  fresh- water  supply  from  the  upper 
river  to  the  flow  of  the  river  below. 

From  this,  and  from  the  fact  that  the  tide  has  a  range  of  1  foot,  ap- 
proximately, at  the  State  Dam,  it  is  evident  that  the  navigation  of  the 
Hudson  Eiver  below  the  dam  is  dependent  in  a  large  degree,  at  the 
low  stage,  upon  tidal  flow. 

Freshets. — Freshets  in  the  Mohawk  River  are  severe,  but  of  short  du- 
ration, and  are  more  frequent  than  in  the  Hudson. 

The  height  of  the  greatest  known  freshet  in  the  Hudson  River,  due 
to  rainfall  alone,  above  the  plane  of  mean  low  water  at  Albany,  where 
the  width  between  banks  is  850  to  1,000  feet,  occurred  in  October,  1869, 
when  the  rise  was  19  feet,  due  to  a  rainfall  in  that  month  of  13.8  inches. 

The  highest  known  rise,  of  22  feet,  at  Albany,  occurring  in  February, 
1857,  was  due  to  an  Ice  gorge  at  Van  Wies  Point,  and  it  is  to  be  re- 
marked that  during  the  same  month  the  rise  at  Fort  Edward  was  18 
feet,  at  Waterford  15  feet,  and  at  the  State  Dam,  Troy,  13  feet. 

At  Albany  the  heights  of  the  spring  freshets  generally  range  from  6 
feet  to  8  feet  above  ordinary  water  level,  but  occasionally  the  waters 
rise  5  to  6  feet  higher  when  the  river  opens  rapidly,  or  when  ice  jams 
have  been  formed  in  front  of  or  immediately  below  the  city. 

If  the  change  from  winter  to  spring  is  rapid,  the  freshets  are  violent 
but  of  short  duration;  but  if  the  change  is  gradual,  the  river  swells 
slowly,  and  slowly  subsides,  and  the  waters  remain  high  through  the 
spring  and  well  into  the  summer. 

In  midwinter  there  is  usually  a  period  of  mild  weather  called  the 
"January  thaw,^'  during  which  there  frequently  occurs  a  i)artial  rise  in 
the  river,  soon  checked  by  a  return  of  cold  weather.  It  is  then  that  ice 
dams  are  usually  formed,  which  last  until  the  spring  opens. 

The  greatest  rises  may  be  expected  after  severe  rains  in  the  spring, 
when  the  ground  is  frozen  and  the  drainage  free,  or  in  the  autumn. 

The  effect  of  the  freshets  is  to  produce  unusual  scour  in  contracted 
channels  and  on  soft  bottoms,  and  to  deposit  tlie  abraded  materials  at 
the  points  where  the  cross  section  becomes  enlarged. 

The  project  of  1834  proposed  to  utilize  the  agency  of  freshets  in  open- 
ing a  channel  across  the  bars  for  the  maintenance  of  the  navigable 
water  way  by  making  the  dikes  high,  but  later  projects  for  the  improve- 
ment of  the  river  are  babied  upon  the  principle  that  freshets  are  detri- 
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mental  as  well  as  beneficial  to  the  river,  for  the  reason  that  they  create 
irregularities  in  the  regimen  and  bring  about  irregular  scours  and  de- 
posits, and  in  accordance  with  this  principle  the  (fikes  provided  for  in 
the  project  for  improvement  adopted  in  1867  do  not  rise  above  Uie  plane 
of  tidal  high  water. 

The  greatest  velocity  of  flow  corresponds  to  the  highest  rise  of  wator 
only  when  the  river  is  unobstructed. 

Tides  and  discharges. — ^The  tidal  information  in  possession  of  the  Board 
comes  from  observations  made  prior  to  1890. 

The  tidal  observations  made  in  the  upper  river  in  1876,  corrected  in 
1884,  are  represented  in  the  following  table: 

The  mean  rise  and  fall  of  tides  at — 

Fc«L 

State  Dam,  Troy,  N.  Y 0.S0 

Nail  Works,  Troy,  N.Y 1.94 

Albany,  N.Y 2,32 

Castleton,  N.  Y 2.5S 

New  Baltimore,  N.Y 3.42 

New  York,  Governors  Island,  Irom  Coast  Survey 4. 40 

The  mean  duration  of  rise  of  tides  at  Albany  is  five  hours,  and  the 
mean  duration  of  fall  seven  hours  and  twenty-five  minutes. 
The  plane  of  mean  low  water  at  Kew  York  below  that  at — 

FOAt 

New  Baltimore 3.55 

Castleton '. 4. 35 

Albany 4.78 

Troy  Nail  Works 5.32 

Troy  State  Dam 6.88 

The  Statue  Dam  at  Troy  is  the  dividing  line  between  the  tidal  and 
non-tidal  compartments  of  the  river  system.  When  there  is  little  or  no 
water  passing  over  the  dam  at  or  near  low  stage,  the  lower  river  be- 
comes largely  tidal  for  a  period  not  exceeding  six  weeks,  and  the  alter- 
nating flood  and  ebb  currents  there  are  well  defined  in  their  proper 
direction.  When  the  upper  rivers  discharge  their  average  supply,  the 
ebb  current  is  well  defined,  but  the  flood  currents  can  scarcely  be 
noticed.  In  times  of  freshets  tides  are  still  to  be  observed,  but  there 
is  no  appreciable  flood  current  in  the  upper  river.  The  times  of  high 
and  low  water  stands,  corresponding  to  two  successive  tidal  waves,  are 
coincident  at  Governors  Island  and  at  the  State  Dam,  Troy,  N.  Y. 
At  Tivoli,  the  tidal  phases  are  the  converse  of  those  at  Gov^nors 
Island  and  at  the  dam. 

The  tidal  area  from  the  dam  to  Albany  measures  47,600,000  square 
feet,  and  the  corresponding  tidal  prism  for  a  mean  rise  of  1.68  feet  over 
the  whole  area  measures  79,968,000  cubic  feet. 

The  area  of  the  cross  section  at  Albany,  where  the  width  between 
protected  banks  is  850  feet,  approximately,  is  10,000  square  feet  at 
mean  low  water,  and  the  mean  discharge  at  that  time  is  2,995  cubic 
feet,  approximately,  per  second.  Gaugings  of  the  Mohawk  and  Upper 
Hudson  rivers  above  the  dam  were  made  in  October,  1874,  and  the 
mean  fresh-water  discharge  for  the  combined  rivers  for  that  month  was 
found  to  be  4,853  cubic  feet  per  second. 

The  calculated  mean  discharge  above  the  dam  for  that  month,  based 
on  the  monthly  rainfall  of  1.77  inches  (one-half  the  average  monthly  Drfl 
for  the  year),  and  an  assumed  drainage  of  0.48  inch,  was  3,001.6  cubic 
feet  per  second.  It  is  probable  tliat  the  gaugings  were  mad§  shortly 
after  a  rainfall  when  the  river  was  slightly  in  freshet,  and  theresultang 
mean  discharge  for  that  month  is  somewhat  large.  But  assnming  the 
gaugings  to  be  coiTcct,  the  error  will  be  slight  S"  the  mean  fresh- water 
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discharge  for  that  month  at  Albany  be  taken  at  5,000  cubic  feet  per 
second. 

The  calculated  mean  discharge  of  fresh  water  in  1874,  at  the  Albany 
cross-section,  based  on  the  mean  monthly  rainfall  for  the  entire  year  of 
3.16  inches,  and  the  assumed  drainage  of  1.67  inches,  is  found  to  be  10,703 
cubic  feet  per  second. 

The  information  in  regard  to  velocities  at  different  stages  is  not  con- 
clusive, but  observations  show  that  moderate  rises  of  1  foot  or  more  at 
Albany  give  surface  velocities  varying,  during  ebb,  from  1  foot  per  sec- 
ond in  the  first  quarter,  to  2  feet  in  the  last  quarter.  A  freshet  rise  of 
7  feet  gives  a  velocity  of  3  feet  per  second,  and  an  8-foot  rise  gives  a 
velocity  of  3J  feet  per  second.  It  is  reported  also  that  the  maximum 
rise  does  not  give  a  velocity  exceeding  6  feet  per  second. 

The  discharge  of  the  Hudson  between  Troy  and  Albany  at  its  lowest 
stage  may  be  taken  without  great  error  at  about  3,000  cubic  feet  per 
second.  The  river  supply  therefore  during  that  stage  is  inadequate  iR 
the  upper  part  of  the  river  for  scouring  or  for  navigation,  independent 
of  tidal  flow. 

BARS. 

The  accompanying  chart*  of  the  Hudson  Eiver,  prepared  from  the 
latest  surveys,  shows  in  detail  the  location  of  all  the  obstructive  bars 
from  Troy  to  Hudson. 

The  channel  from  Broadway,  Troy,  north  to  the  State  dam,  is  con- 
tracted by  numerous  islands,  and  is  very  naiTOW  and  shoal.  The  water 
here  flows  over  a  rocky  bed,  restricting  commerce  principally  to  the 
wharves  which  lie  soutli  of  Broadway. 

From  Troy  to  Albany,  while  the  maximum  depth  of  14  feet,  mean  low 
water,  is  noted  in  many  places,  the  navigable  depth  is  reduced  to  7^ 
feet  to  8  feet,  mean  law  water,  by  six  obstructing  bars  composed  of 
coarse  and  fine  gravel  and  coarse  and  fine  sand.  Several  of  the  deep 
pools,  between  the  bars,  particularly  at  Troy,  and  opposite  Breakers 
Island,  have  groups  of  large  bowlders  covering  the  bed. 

The  navigable  depth  in  this  reach  before  improvements  were  made 
was  about  4  feet,  mean  low  water. 

At  Albany  the  average  depth  is  11  feet  to  12 J  feet,  mean  low  water, 
but  the  maximum  depth  is  16  feet,  approximately. 

From  Albany  to  New  Baltimore  the  depths  are  very  variable,  the 
*  prevailing  depth  being  10  feet  and  over,  with  pools  of  greater  depth 
separated  by  long  cross-over  bars,  over  which  the  greatest  depth  does 
not  exceed  9  to  10  feet.  These  bars  are  eight  in  number  and  are  com- 
posed chiefly  of  fine  sand.  In  this  reach  rock  outcrops  above  the  plane 
of  22  feet,  mean  low  water,  at  the  Overslaugh,  Van  Wiea  Point,  and  at 
Mulls,  and  before  improvement  the  approximate  navigable  dei)th  was 
only  7  feet,  mean  low  water. 

Kew  Baltimore  is  the  highest  point  on  the  river  at  which  the  depth 
of  20  feet,  mean  low  water,  is  found,  and  from  that  place  south  to  Hud-  ^ 
son  two  points  are  observed  where  there  is  a  less  depth  than  15  feet; 
one  point  is  at  Stonehouse  Bar,  where  the  least  depth  is  13  feet,  mean 
low  water,  and  the  other  at  Four  Mile  Point,  where  the  least  depth  is 
14  feet,  mean  low  water.  These  are  bars  of  tine  sand,  and  their  forma- 
tion has  been  the  result  of  long  action,  though  it  is  to  be  remarked  that 
the  shoaling  at  Stonehouse  Bar  has  been  more  rapid  of  late  years  than 
formerly,  owing  possibly  to  the  fact  that  the  constniction  of  contracting 
dikes  above  New  Baltimore  has  induced  an  increased  downstream  move 
ment  of  detritus  to  form  bars  in  the  spaces  below  New  Baltimore,  where 
the  stream  has  not  been  confined  by  artificial  works. 


•Not  reprinted ;  printe<l  In  House  Ex,  "Doc.  No.  23,  Fifty -second  Congree^nStSeMiMhO 
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BORINGS. 

To  ascertain  the  character  of  the  formation  underlying  the  bed  of  the 
river  essential  to  the  preparation  of  estimates  for  excavaJtlons  extend- 
ing to  a  plane  22  feet  below  mean  low  water,  borings  were  taken  along 
cross  sections  1,000  feet  apart  from  Troy  to  New  Baltimore,  and  also  at 
different  points  in  the  vicinity  of  Hudson,  the  results  of  whicn  are  shown 
upon  the  accompanying  chart.* 

It  suffices  to  say  in  regard  to  these  results  that  rook  was  developed 
at  a  depth  of  from  7  feet  to  17  feet  below  mean  low  water  from  the 
State  dam  at  Troy  to  Breakers  Island,  a  distance  of  3J  miles.  Thence 
for  a  distance  of  8  miles  to  the  Overslaugh  Rock  no  rock  was  found 
above  the  dei)th  of  22  feet.  From  the  Overslaugh  Eoek  to  Staat^^  a 
distance  of  1^  miles,  rock  outcrops  in  a  few  places  above  the  plane  of 
22  feet,  mean  low  water.  From  Staats  to  Mulls,  a  distance  of  5  miles, 
no  rock  occurs  except  in  small  quantity  at  Cedar  Hill  Bar,  lying  west 
of  the  channel.  Between  Mulls  Cross-Over  and  Hudson  no  rock  was 
found  except  at  Matthews  Point,  just  below  New  Baltimore,  where  a 
narrow  reef  running  from  bank  to  bank  and  rising  to  13.6  feet  below 
low  water  was  developed.  . 

ADDITIONAL  REGULATION  OF  THE  RIVER. 

It  has  already  been  stated  that  existing  artificial  works  for  regulat- 
ing the  river  terminate  at  New  Baltimore.  These  works,  in  part,  have 
been  in  operation  now  for  nearly  twenty-five  years,  and  while  the  depths 
in  the  channel  embniced  between  the  revetted  banks  have  gradually 
and  continuously  increased  to  the  advantage  of  the  navigation  of  the 
river,  there  are  evidences  that  at  at  least  one  bar  below  New  Baltimore, 
viz,  Stonehouse  Bar,  some  deterioration  by  shoaling  is  going  on,  which 
must  be  provided  for  by  the  downward  extension  of  the  artificial  works, 
even  if  no  enlargement  of  present  projects  for  improvement  is  author- 
ized. 

The  Board  has  studied  the  reach  of  the  river  from  New  Baltimore  to 
Coxsackie  with  some  degree  of  care,  and  has  estimated  approximately 
for  a  system  of  new  works  on  both  banks  designed  to  regulate  this  reach 
as  well  as  to  protect  the  banks  of  the  river  and  of  intOTvening  Islands 
againstdegradation  by  currents  and  wave  action.  The  precise  character 
of  the  proposed  works,  their  extent,  and  their  true  location,  are  left  to  • 
the  determination  of  the  local  officer  when  the  new  project  for  improve- 
ment is  adopted,  and  when  funds  for  construction  become  available  by 
future  appropriations. 

The  Board  will  stat^  generally  that  the  main  channel  should  be  carried 
over  Stonehouse  Bar,  aud  the  secondary  channel  behind  Bronks  Island 
should  be  closed,  by  building  a  dike  from  a  convenient  point  in  South 
New  Baltimore  aloDg  the  eastern  margin  of  the  shoal  at  the  head  of 
Bronks  Island,  andcoutinued  along  that  island  as  far  as  may  be  decided 
necessary;  that  the  unprotected  and  exposed  heads  and  shores  of 
Bronks,  Light  House,  andCoxsackie  islands  should  be  revetted  so  as  to 
protect  them  against  abrasion,  leaving  the  channels  behind  the  two 
latter  islands  open  for  commercial  uses,  and  that  the  eastern  shore  of 
the  river  from  Stuyvesant  Light  to  Nutten  Hook  should  be  revetted  in 
a  suitable  way  for  the  better  maintenance  of  the  channel.  The  Board 
also  thinks  that  the  shoal  forming  at  the  lower  end  of  Coxsackie  Island 
should  be  removed  and  that  the  river  should  be  given  a  cross  section 
at  that  point  not  less  in  area  than  that  at  Coxsackie  Landing,  imme- 
diately below. 

*Not  i-epriiited;  printed  in  House  Ex.  Doc.  No.  23,  Fifty -second  Congress,  first 
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The  aggregate  length  of  shore  line  for  which  protection  is  recom- 
mended is  about  40,000  linear  feet,  and  the  estimated  cost  of  the  pro- 
posed works  is  $350,000,  approximately. 

The  estimated  cost  of  these  constructions,  which  are  included  in  the 
estimates  required  of  the  Board,  are  necessarily  only  approximate,  as 
the  absolute  cost  can  only  be  determined  after  more  detailed  studies 
have  been  given  to  the  subject  by  the  local  officer. 

The  Board  further  thinks  that  increased  depths  where  needed  below 
Coxsackie  can  be  more  quickly  and  economically  obtained  by  the  usual 
method  of  dredging  than  by  a  resoii;  to  permanent  works  of  improve- 
ment. 

ESTIMATES  OF  COST. 

The  act  of  September  19, 1890,  under  which  this  report  is  submitted, 
calls  for  three  distinct  projects  of  improvement,  two  of  which  provide 
for  a  channel  navigable  for  vessels  drawing  20  feet,  and  on6  for  a  depth 
of  12  feet  at  mean  low  stage  of  the  river.  Thii  Board  now  presents 
separate  estimates  for  these  projects: 

I.  Estimate  of  cost  op  widening  and  duepening  the  hudson  river  be- 
tween NEW  YORK  AND  ALBANY,  FOR  THE  NAVIGATION  OF  SEAGOING  VESSELS 
DRAWING  20  FEET  OF  WATER,  AFFORDING  A  CHANNEL  400  FEET  WIDE  AND  22 
FEET  DEEP,  MEAN  LOW  WATER,  WITH  SIDE  SLOPES  OF  ONE  ON  ONE  IN  ROCK, 
ONE  ON  THREE  IN  SAND. 

a.  From  Hudson  City  to  New  Baltimore  (Hudson  Channel), 

1.  Priming  Hook  Shoal,  dredging cubic  yards . .  399, 925 

2.  Four  Mile  Point  Shoal,  dredging do 1,583,452 

3.  Coxsackie  Shoal,  dredging do 855,861 

4.  Bronks  Island  Shoal,  oredging do 535, 287 

5.  Stone  House  Bar,  dredging do....  983,903 

Total  dredging do....     4,358,428 

Amounting,  at  20  cents  per  cubic  yard,  to $871, 685. 60 

6.  Reef  at  Matthews  Point,  removing  17,482  cubic  yards  rock,  at  $10 

per  cubic  yard 174, 820. 00 

1,046,505.60 
h.  From  New  Baltimore  to  Albany. 

1.  Willow  Island  Shoal,  dredging cubic  yards. .  1, 636, 616 

2.  Coevmaus  Shoal,  dredging do 1.006,231 

3.  Mulls  Cross-Over,  dredging do....  2,969,119 

4.  Cedar  Hill  Bar,  dredging do....  1,610,615 

5.  Winnies  Bar,  dredging do 956,207 

6.  Van  Wies  Shoal,  dredging do....  1,554,592 

7.  Bogart  Light  Shoal,  dredging do ... .  1, 794. 398 

8.  Cuylers  Bar,  dredging do....  1,859,874 

Total  dredging do....    13,387,652 

Amounting,  iit  20  cents  per  cubic  yard,  to 2, 677, 530. 40 

9.  Mulls  Cross-Over,  rock  removal cubic  yards . .  46, 570 

10.  Cedar  Hill  Bar,  rock  removal do....  9,216 

II.  Overslaugh,  rock  removal do 76,342 

Total  rock  removal do 132, 128 

Amounting,  at  $10  per  cubic  yard,  to 1, 321, 280. 00 

Additional  regulation  work .' 350, 000. 00 

5,395,316.00 
Contingencies,  10  per  cent 539, 531. 60 

Total 5,934,847.60 
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2.  Estimate  of  cost  of  widening  and  deepening  this  Hudson  rivbr  betwresi 
new  yokk  city  and  the  state  dam  at  troy,  for  the  navigation  of  ska- 
going  vessels  drawing  20  feet  of  water,  affording  a  channel  400  fkbt 
wide  and  22  feet  deep,  mean  low  water,  to  the  foot  of  broadway,  troy, 
and  thence  to  the  dam  at  troy,  200  feet  wide  and  22  feet  deep,  mean 
low  water,  including  the  formation  of  a  basin  below  the  dam. 

a.  From  Hudson  City  to  Albany. 
Same  as  in  first  estimate,  above $5,996,816.00 

h.  From  Albany  to  State  Dam  €U  Troy, 

1.  Kellogg  Shoal,  dredging cubic  yards. .  1, 909, 285 

2.  Fish  House  Shoal,  dredging do 1,421,498 

3.  Round  Shoal  and  Covills  Folly,  dredging  do. . . .  1, 866, 966 

4.  Van  Burens  Bar,  dredging do 971, 808 

5.  Washington  Bar,  dredging do 745,208 

6.  Washington  Bar  to  foot  ot  Broadway,  dredging,  .do 494, 158 

7.  From  foot  of  Broadway  to  State  Dam,  dredging  .do 531, 465 

Total  dredging do....  7,940,387 

Amounting,  at  20  cents  per  cubic  yard,  to 1, 588^  077. 40 

8.  Breakers  Island,  rook  removal cubic  yards. .      140, 924 

9.  Arsenal,  rock  removal do 510, 092 

10.  Troy  to  State  Dam,  rock  removal do 424, 084 

Total  rock  removal do 1,075,100 

Amounting,  at  $10  per  cubic  yard,  to 10, 751, 000. 00 

17,734,398.40 
Contingencies,  10  per  cent 1, 773, 439. 34 

Total 19,607,832.74 

3.  Estimate  of  cost  of  improving  the  Hudson  river  between  coxsAOcnB 

AND  THE  STATE  DAM  AT  TROY  TO  SCCH  AN  EXTENT  AS  TO  SECURK  A  NAVI- 
GABLE CHANNEL  12  FEET  DEEP  AT  MEAN  LOW  WATER,  THE  CHANNEL  TO  BB 
400  FEET  WIDE  FROM  COXSACKIE  TO  FOOT  OF  BROADWAY,  TROY,  AND  300 
FEKT  WIDE  FROM  FOOT  OF  BROADWAY  TO  STATE  DAM  AT  TROY,  THE  flIDK 
SLOPES  IN  ROCK  TO  BE  ONE  ON  ONE,   AND  IN  SAND  ONE  ON  THRKS. 

a.  From  CoxsacHe  to  Albany. 

1.  Coxsackie  Shoal,  dredging cubic  yards. .  106, 072 

2.  Stone  House  Bar,  dredging do 58, 323 

3.  Willow  Island  Bar,  dredging do 275, 089 

4.  Coeymans  Shoal,  dredging do 60,842 

5.  Mulls  Cross-Over,  dredging do 367, 104 

6.  Cedar  Hill  Bar,  dredging do 112, 800 

7.  Winnies  Bar,  dredging do 85,938 

8.  Van  Wies  Shoal,  dredging do 223,362 

9.  Bogart  Light  Shoal,  dredging do 342, 048 

10.  CuylersBar,  dredging do 271,669 

Total  dredging do....  1,903,247 

Amounting,  at  20  cents  per  cubic  yard,  to $380, 6i9. 40 

11.  Overslaugh,   removing  1,495  cubic  yards  rock,  at  $10  per  cubic 

yard 14,960.00 

396,599.40 

b.  From  Albany  to  State  Darn, 

1.  Kellogg  Shoal,  dredging cubic  yards . .  387, 688 

2.  Fish  House  Shoal,  dredging do 484, 126 

3.  Round  Shoal  and  Covills  Folly,  dredging do 602,278 

4.  Van  Burens  Bar,  dredging do 288,829 

5.  Washington  Bar,  dredging do 356, 350 

6.  Washington  Bar  to  foot  of  Broadway,  dredging . .  do 87, 988 

7.  Foot  of  Broadway  to  State  Dam,  dredging do 509, 542 

Total  dredging do....  2,716,801 

Amounting,  at  20  cents  per  cubic  yard,  to -^        513,  SGO.  20 
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8,  Breakers  Island,  rook  removal cubic  yards . .  8, 943 

9.  Arsenal,  rock  removal do 2, 824 

10.  Foot  of  Broadway  to  State  Dam,  rock  removal  ...  do 81, 875 

Total  rock  removal do 93,641 

Amouutinff,  at  $10  per  cubic  yard,  to $936, 410. 00 

Additional  regulation  work : 350, 000. 00 

2,225,369.60 
Contingencies,  10  per  cent 222, 536. 96 

Total 2,447,906.56 

RECAPITULATION. 

No.  1,  For  channel  22  feet  deep  and  400  feet  wide  from  JSfew  YorJc  City  to  Albany, 

From  Hudson  City  to  Albany : 

Dredging  17,746,080  cubic  yards,  at  20  cents $3,549,216.00. 

Removing  149,610  cubic  yards  rock,  at  $10 1, 496, 100. 00 

Additional  regulation  work 350, 000. 00 

5,395,316.00 
Contingencies,  10  per  cent 539, 531. 60 

Total 5,934,847.60 

No.  £.  For  chnnnel  22  feet  deep  and  400  feet  wide  from  New  Torh  City  to  foot  of  Broad- 
way y  Troy  J  and  thence  22  feet  deep  and  200  feet  toide  to  State  Dam  at  Troy, 

Fsom  Hudson  to  State  Dam  i*t  Troy : 

Dredging  25,686,467  cubic  yards,  at  20  cents $5, 137, 293. 40 

Removing  1,224,710  cubic  yards  rock,  at  $10 12, 247, 100. 00 

Additional  regulation  work 350,000.00 

17, 734,  393. 40 
Contingencies,  10  per  cent 1, 773, 439. 34 

Total 19,507,832.74 

No,  S,  For  channel  12  feet  deep. and  400  feet  wide  from  CoxftacJcie  to  foot  of  Broadway, 
Troyt  and  thence  12  feet  deep  and  SOOfeet  wide  to  St<ite  Dam  at  Troy, 

From  Coxsackie  to  State  Dam : 

Dredging  4,620,048  cubic  yards,  at  20  cents $924, 009. 60 

Removing  95,136  cubic  yards  rock,  at  $10 951, 360. 00 

Additional  regulation  work 350, 000. 00 

2, 225, 369. 60 
Contingencies,  10  per  cent 222, 536. 96 

Total 2,447,906.56 

Having  presented  the  projects  and  estimates  of  cost  for  widening  and 
deepening  the  river,  as  required  by  the  act  under  the  provisions  of 
which  this  report  is  submitted,  the  Board  now  passes  to  the  consider- 
ation of  the  second  part  of  its  instructions,  which  requires  a  statement 
as  to  the  usefuhiess  of  such  improvements  and  of  their  relations  and 
■\'alue  to  commerce,  and  of  the  advisability  of  entering  upon  the  same  at 
this  time.  This  subdivision  of  the  subject  relates  directly  to  the  char- 
act<3r  and  extent  of  the  present  commerce  of  the  river  and  the  means  by 
which  it  is  transported,  to  possible  modifications  of  that  commerce  in 
the  future,  and  to  the  expediency  of  now  enlarging  the  widths  and 
depths  of  the  existing  channels  to  facilitate  and  maintain  the  present 
commerce  and  to  encourage  and  provide  for  its  fiiture  development. 
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The  Hudson  Eiver  is  an  arm  of  the  sea  extendiBf^infamd  for  150  miles. 
For  100  miles  from  its  mouth  the  channel  ma  adequately  wide  and  deep 
for  the  largest  vessels,  but  bej^id  to  the  head  of  navigation  it  is  nar- 
rOsW,  crool^d,  ssad  obstracted  by  shoals  and  rocks. 

The  present  relations  of  the  river  to  commerce  are  of  a  twofold  char- 
acter. First,  it  carries  a  very  large  local  traffic,  larger  indeed  than 
that  of  any  other  river  in  the  United  States;  and  secondly,  it  forms  an 
important  part  of  a  great  system  of  waterways  extending  through  the 
northern  lakes  to  the  sea.  It  is  impossible  to  divide  the  commerce  of 
the  river  into  classes  corresponding  with  any  degree  of  accuracy  to 
these  two  relations;  but  it  wUl  be  si2Bcient  for  the  purposes  of  this  re- 
port to  consider  as  local  traffic  the  movement  of  all  materials  which  do 
not  come  to  the  river  through  the  State  canals,  and  as  through  traffic 
the  movement  of  all  materials  which  come  through  the  canals  and  are 
principally  carried  down  the  river  to  the  sea,  where  they  are  in  part 
*  shipped  to  foreign  ports. 

Considering  simply  the  tonnage  transported,  the  local  traffic  of  the 
river  is  by  far  the  more  important,  and  accordingly  attention  is  first  in- 
vited to  this  branch  of  the  subject. 

The  latest  reliable  information  concerning  the  commerce  of  the  Hud- 
son Eiver  is  contained  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1890,  the  statistics  of  which  were  collected  and  tabulated  with  great 
care  and  thoroughness.  It  appears  from  this  report  that  some  of  the 
principal  sources  of  the  local  commerce  of  the  Hudson  are  as  follows: 

The  Delaware  and  Hudson  Canal,  which  enters  the  river  at  Rondout, 
F.  Y.,  connects  the  Hudson  with  the  anthracite  coal  region  at  Hones- 
ville  and  the  Delaware  River.  The  principal  items  of  tonnage  on  this 
canal  are  coal,  bluestone,  and  cement.  The  Pennsylvania  Coal  Com- 
pany has  a  large  tide-water  coal  depot  at  Kewburg,  where  also  the 
Erie  Railroad  transfers  large  quantities  of  freight  by  boat  across  the 
river.  The  Erie  Railroad  has  a  coal  depot  at  Piermont,  20  miles  above 
New  York,  where  a  large  supply  is  to  be  handled. 

The  two  principal  industries  of  the  river  which  materially  increase 
the  total  tonnage  are  ice  and  brick.  The  amount  of  ice  annually  har- 
vested generally  exceeds  3,600,000  tons  and  the  number  of  bricks  man- 
ufactured 850,000,000. 

The  total  tonnage  of  all  shipping  points  on  the  river  during  1890, 
exclusive  of  the  tonnage  transported  through  the  State  canals — ^that  is, 
the  tonnage  corresponding  to  the  local  traffic — was  15,033,309  tons.  It 
was  nearly  three  times  the  tonnage  of  the  through  traffic. 

In  addition  to  this  enormous  commerce,  the  passenger  traffic  should 
be  mentioned.  In  1800  there  were  thirty  transx)ortation  companies  for 
passengers  or  freight,  not  including  individual  steamboats  or  pleasure 
boats.    The  total  number  of  passengers  carried  was  about  5,000,000. 

But  although  the  volume  of  the  local  traffic  so  greatly  exceeds  that 
of  the  through  traffic,  the  commercial  relations  of  the  river  considered 
asapartof  the  great  system  of  northern  and  western  water  transporta- 
tion are,  from  a  national  point  of  view,  by  far  the  more  interesting 
and  important. 

The  commerce  derived  from  remote  sources  through  connecting  arti- 
ficial water  ways,  or  which  may  be  so  derived  by  future  works,  is  a 
branch  of  the  subject  which  was  strongly  emphasized  by  the  unex- 
pected direction  which  the  discussions  took  at  the  public  hearings,  and 
the  Board  desires  to  give  it  as  liberal  consideration  as  its  instructions 
permit. 

The  Northwest  is  now,  and  will  continue  to  be  in  the  future,  the  great 
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food-pTodamg:  TegioB  for  ihe  States  along  the  coast  and  for  a  part  of 
Europe.  The  map  BbowB  at,  a  giaxice  the  vast  extent  of  the  territory 
tributary  to  the  Great  Lakes,  the  products  of  which  can  be  delivered  at 
the  lake  ports  and  thence  shipped  to  Lake  Erie  orLakeOntariOi  wheooe 
they  can  be  canied  by  various  land  and  water  routes  to  the  sea.  Prom 
the  head  of  Lake  Superior  at  Duluth,  the  line  of  water  transportation 
extends  through  Lake  Superior  and  the  St.  Marys  Falls  Ganal  into  Lake 
Huron,  where  it  joins  the  lines  from  Chicago  and  Milwaukee  through 
Lake  Michigan ;  it  passes  through  Lake  Huron,  the  St.  Clair  Flats  Canai, 
and  the  Detroit  River  into  Lake  Erie  and  through  the  Welland  Canal 
into  Lake  Ontario.  The  capacity  of  this  route  for  navigation  is  deter- 
mined by  the  minimum  depths  along  it,  which  are  at  the  lake  ports,  the 
St  Marys  Falls  Canal,  the  St.  Clair  Flats  Canal  and  Detroit  River,  and 
the  Welland  Canal.  The  lake  port«,  St.  Marys  Falls  Canal,  St.  Clair 
Flats  Canal,  and  Detroit  River  carry  at  present  a  minimum  depth  of 
16  feet;  but  the  projects  for  improvement  now  in  progress  contemplate 
in  all  these  localities  a  depth  of  20  feet,  which  will  doubtless  be  secured 
in  the  near  fiiture.  The  Welland  Canal,  which  is  in  foreign  territory, 
carries  a  depth  of  14  feet. 

In  addition  to  the  enormous  volume  of  transportatiqn  along  this  route 
large  quantities  of  grain,  lumber,  and  ore  are  shipped  from  territory  in 
the  vicinity  of  Lakes  Ontario  and  Champlain. 

The  importance  of  the  Hudson  River  in  its  relations  to  these  great 
routes  of  water  transportation  lies  in  the  fact  that  it  forms  a  part  of  all 
but  one  of  the  lines  connecting  Lakes  Erie,  Ontario,  and  Champlain 
with  the  sea;  and  the  location  and  character  of  these  connecting  lines, 
as  well  as  the  relative  volumes  of  the  commerce  passing  over  them, 
must  be  briefly  considered  in  order  to  obtain  a  definite  idea  of  the  value 
of  the  river  to  commerce. 

The  routes  referred  to  are  as  follows: 

1.  The  Erie  Canal  route. — Tlie  Erie  Canal  connects  Lake  Erie  at 
Buffalo  with  the  Hudson  River  at  Troy  and  Albany,  a  distance  of  about 
352  miles.  It  has  71  lift  and  2  guard  locks.  It  has  a  depth  of  7  feet 
over  miter  sills.  The  capacity  of  the  locks  is  now  being  enlarged,  but 
the  depth  is  not  being  increased.  The  total  distance  from  Lake  Erie  to 
the  sea  by  this  route  is  about  482  miles,  and  to  Liverpool  about  3,922  miles. 

2.  The  St  Lawrence  route. — ^This  route  connects  Lake  Erie  with  tide 
water  at  Montreal,  on  the  St.  Lawrence,  as  follows:  From  Lake  Erie  to 
Lake  Ontario  by  the  Welland  Canal,  thence  through  Lake  Ontario  to 
the  head  of  the  St.  Lawrence  River,  and  thence  by  the  river  and  the  five 
canals  around  its  shallows  to  Montreal.  This  route  has  53  locks,  and 
the  distance  from  Lake  Erie  to  Montreal  is  about  375  miles.  The  dis- 
tance from  Lake  Erie  to  Liverpool  is  about  3,220  miles.  The  minimum 
depth  is  now  9  feet  in  the  St.  Lawrence  canals,  but  an  increase  to  14  feet 
depth  is  in  progress. 

.  3.  T?ie  Oswego  Canal  route. — This  route  connects  Lake  Ontario  at 
Oswego  with  the  Hudson  River  at  Troy  and  Albany  as  follows:  By  the 
Oswego  Canal  from  Oswego  to  the  Oneida  River;  thence  by  the  canal 
to  Syracuse  and  also  by  the  Oneida  River,  lake,  and  canal  to  Durham- 
ville,  and  from  Syracuse  or  Durham ville  by  the  Erie  Canal  to  Troy  and 
Albany.  The  length  of  the  route  is  about  208  miles.  It  has  67  locks 
and  a  depth  of  about  7  feet. 

4.  The  Champlain  Canal  route. — ^This  route  connects  Montreal  with 
the  Hudson  River  as  follows:  From  the  St.  Lawrence  River,  45  miles 
below  Montreal,  to  Lake  Champlain  by  the  Chambly  Canal;  thence 
through  the  Champlain  Canal  to  Waterford,  3  miles  above  the  State 
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dam,  and  thence  by  lock  to  tide  water  on  the  Hudson  at  Troy,  or  by 
Erie  Canal  to  Albany.  This  route  has  30  locks.  The  minimum  depth 
is  7  feet,  and  the  distance  from  Montreal  to  Albany  311  miles. 

The  Board  has  not  attempted  a  complete  analysis  of  the  commerce 
transported  over  these  routes  to  the  se^,  the  information  available  not 
being  sufficient  for  this  purpose,  but  the  following  statistics,  compiled 
from  the  reports  of  the  Census  Bureau,  the  Canadian  Department  of 
Railways  and  Canals,  and  the  Chief  of  Engineers,  U.  S.  Army,  and 
from  otlier  authentic  sources,  will  give  a  general  idea  of  the  volumes  of 
traffic  over  the  diflferent  lines: 

During  the  year  ending  June  30,  .1890,  the  total  quantity  of  freight 
passing  through  the  Detroit  River  was  nearly  20,000,000  tons.  The 
amount  passing  through  the  New  York  State  canals  was  5,246,102  tons, 
of  which  the  Oswego  Canal  carried  225,936  tons,  the  Champlain  Canal 
1,620,757  tons,  and  the  Erie  Canal  3,499,409  tons.  The  amount  passing 
through  the  Wellaud  Canal  during  the  season  of  navigation  in  1890  was 
978,692  tons,  of  which  263,697  tons  were  transported  by  water  to  and 
from  Montreal,  and  533,957  tons  were  moved  between  the  ports  of  the 
United  States.  The  total  quantity  of  freight  coming  to  and  leaving 
the  Hudson  River  through  the  State  canals  was  3,592,437  tons. 

A  great  portion  of  the  material  thus  transported  finds  a  market  in  our 
own  country  and  would  not,  under  any  circumstances,  be  carried  in 
seagoing  ships.  A  study  of  the  statistics  of  the  eastward  movement  of 
grain  along  the  different  routes  may  perhaps  serve  to  indicate  more 
clearly  their  relative  importance  in  connection  with  the  export*  com- 
merce of  the  country. 

During  the  season  of  1890  the  quantity  of  grain  carried  to  tide  watei- 
by  the  New  York  State  canals  was  1,131,298  tons,  and  by  the  New 
York  State  railways,  3,045,302  tons.  The  quantity  carried  to  Montreal 
through  the  St.  Lawrence  canals  was  242,571  tons,  and  by  rail,  119,208 
tons.  The  total  quantity  transported  over  these  routes  was  4,583,390 
tons.  It  thus  appears  that  about  seven-tenths  of  the  whole  quantity 
moved  was  carried  over  the  railways  and  about  three-tenths  over  the 
water  ways.    Less  than  one-tenth  was  moved  over  Canadian  routes. 

The  figures  given  in  the  above  statements  will  serve  to  indicate  in  a 
general  way  the  great  extent  and  value  of  the  commerce  of  the  Hudson 
Kiver.  There  is  no  river  in  the  United  States,  except  the  Detroit  and 
St.  Clair  rivers,  comparable  with  the  Hudson  Eiver  for  the  extent, 
variety,  and  value  of  its  commerce,  the  number  of  its  transportation 
companies,  the  number  and  variety  of  its  steam  and  sailing  vessels  and 
barges,  and  the  number  of  passengers  transported;  and  the  relations  of 
the  river  to  the  lake  navigation  are  peculiarly  interesting  and  signifi- 
cant. In  this  connection  attention  is  invited  to  the  able  papers  in  the 
appendix  read  before  the  Board  by  Hon.  James  H.  Manning,  mayor  of 
Albany;  Mr.  S.  A.  Thompson,  secretary  of  the  Duluth  Chamber  of  Com- 
merce; Hon.  Vreeland  H.  Youngman,  Albany  Chamber  of  Commerce j 
Hon.  H.  C.  Burleigh,  of  Whitehall;  Hon.  Martin  I.  Townsend,  of  Troy, 
and  others,  to  all  of  which  the  Board  has  given  the  most  careful  con- 
sideration. 

In  discussing  the  question  of  the  exi)ediency  of  now  enlarging  the 
widths  and  depths  of  the  existing  channels,  it  appears  desirable  for  the 
sake  of  clearness  to  examine  the  subject  in  two  part«;  first,  in  relation 
to  existing  commercial  conditions,  and  secondly,  with  reference  to  the 
probable  future  development  of  commerce.  Under  these  heads,  there- 
fore, the  Board  proposes  to  investigate,  first,  the  usefulness  ot  improv* 


Digitized  by 


Google 


.     APPENDIX   E REPORT   OF   LIEUT.  COL,  GILLESPIE,  765 

ing  the  channel  to  a  depth  of  12  feet  at  mean  low  water,  and  secondly, 
the  expediency  of  its  enlargement  to  greater  depths. 

Tliis  arrangement,  although  it  does  not  conform  to  the  order  indi- 
cated in  the  act,  seems  the  more  satisfactory;  for,  as  will  appear  in  the 
sequel,  the  enlargement  of  the  channel  to  a  depth  ot  12  feet  need  not 
necessarily  be  considered  as  the  full  completion  of  the  improvement, 
but  may  be  regarded  as  merely  the  commencement  of  a  more  ekteuded 
project  to  be  executed  when  found  desirable  in  the  ftiture. 

The  Board  now  proceeds  to  consider  the  nsefolness  of  improving  the 
channel  of  the  river  to  a  depth  of  12  feet  at  mean  low  water,  between 
Coxsackie  and  the  State  Bam  atTroy,under  the  conditions  of  commerce 
existing  at  the  present  time.  Such  an  improvement  would  evidently  be 
of  no  benefit  to  the  through  traffic,  for  none  of  the  water  lines  connect- 
ing the  Hudson  with  the  lakes  have  a  greater  depth  than  7  feet.  The 
present  river  depths  are  ample  for  vessels  passing  over  these  connect- 
ing lines,  and  the  increase  of  river  depth  proposed  would  not  be  suffi- 
cient for  the  navigation  of  ocean-going  fireight  vessels. 

As  regards  the  local  traffic,  however,  the  conditions  are  entirely  dif- 
ferent. The  study  of  the  commercial  history  of  the  river  for  a  number 
of  years  past  impresses  the  Board  with  the  conviction  that  the  existing 
project  for  improvement,  adopted  in  1867,  which  provides  for  a  naviga- 
ble depth  of  11  feet,  mean  low  water,  only  to  Albany,  and  of  9  feet  to 
Troy,  does  not  give  adequate  facilities  for  the  large  commerce  trans- 
ported upon  the  river.  These  depths  barely  exceed  the  draft  of  the 
largest  vessels  which  navigate  the  river  to  the  points  named,  and  when 
fiw)m  any  cause  new  bars  are  formed,  or  old  ones  are  enlarged  or  ex- 
tended, the  injuries  suffered  by  commerce  at  extreme  low  stages  through 
detentions  in  various  ways  at  the  shoal  obstructions  are  serious  and  op- 
pressive. In  view  of  the  necessities  of  the  commerce  incident  to  the 
river  proper  and  its  tributary  country,  the  Board  is  of  the  opinion  that 
the  project  for  improvement  adopted  in  1867  should  be  extended  so  as  to 
provide  for  a  channel  depth  of  at  least  12  feet  at  mean  low  water,  and 
that  such  an  extension  is  well  worth  the  expenditure  required  for  its 
execution. 

The  proposed  projects  for  the  improvement  of  the  river  channel  up 
to  Albany,  and  also  up  to  the  State  Dam  at  Troy,  for  the  navigation  of 
seagoing  vessels  drawing  20  feet  of  water  (that  is,  to  a  depth  of  at  least 
22  feet),  bear  relations  to  existing  commercial  conditions  very  different 
from  the  32-foot  project  above  considered.  As  regards  the  local  traffic 
it  is  probable  that  it  wiU  not  under  any  circumstances  be  conducted  in 
vessels  of  20  feet  draft,  and  a  channel  of  22  feet  depth  would  be  of  but 
little  more  practical  benefit  to  that  traffic  than  the  12-foot  channel  above 
referred  to.  It  is  therefore  with  reference  to  the  through  traffic  alone 
that  the  Board  thinks  this  project  for  a  channel  of  22  feet  depth  worthy 
of  careful  investigation.  The  arguments  in  favor  of  such  an  improve- 
ment were  fully  and  ably  presented  to  the  Board  at  its  two  public  meet- 
ings held  at  Albany  and  at  New  York.  These  arguments,  so  far  as  they 
relate  to  existing  commercial  conditions,  may  be  briefly  summarized  as 
follows: 

By  the  construction  of  a  deep-water  channel  to  Albany  and  Troy 
the  ocean  will  be  directly  joined  to  the  canals.  Vessels  na^igating  the 
canals  can  then  discharge  their  cargoes  at  Albany  and  Troy,  avoiding 
the  expense  and  delay  of  going  down  the  river  to  New  York,  and  thus 
the  carrying  capacity  of  the  canals  will  be  increased.  The  difference 
in  cost  of  transportation  to  New  York  would  be  saved.  It  is  argued 
that,  owing  to  the  expense  and  delay  arising  from  the  lack  of  teri»inal 
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facilities  at  New  York,  seagoing  vessels  wonid  prefer  to  take  their  car- 
goes at  Troy  and  Albany  were  the  channels  of  sufficient  dimensions  for 
their  navigation.  A  large  quantity  of  lumber,  now  generally  shipped 
in  bond  by  rail  from  Ottawa,  Canada,  to  Boston  for  export,  could,  if  the 
channels  were  deepened,  be  sent  by  rail  to  Albany  and  thence  shipped 
direct  to  South  American  and  other  foreign  ports  with  a  considerable 
reduction  in  expense.  Finally,  attention  was  invited  to  the  importance 
of  a  deep-water  channel  in  case  of  war,  so  that  our  vessels  could  go 
directly  to  the  Watervliet  Arsenal  for  military  supplies. 

The  Board  has  given  these  arguments  careftil  consideration,  and  begs 
to  submit  the  following  remarks  in  relation  thereto:  While  it  is  doubt- 
less true  that  the  traffic  of  the  Hudson  Eiver  would  be  materially  in- 
creased if  seagoing  vessels  could  and  would  go  to  Albany  or  Troy  to 
take  their  cargoes,  it  is  believed  that  such  increase  would  be  principally 
if  not  wholly  derived  from  materials  brought  to  the  shipping  points  by 
rail,  such  as  the  lumber  from  Canada  referred-  to  above.  The  carrying 
capacities  of  the  canals  are  determined  principally  by  the  number  of 
boats  which  can  be  passed  daily  through  their  locks,  and  these  capa<d* 
ties  can  be  increased  only  by  improvements  in  their  lockage  facilities. 
Such  improvements  are  now  in  progress  on  the  Erie  and  Oswego  canals, 
but  they  do  not  provide  for  any  increase  of  depths.  The  Board  is  of  the 
opinion  that  the  volume  of  through  traffic  on  the  canals  can  not  be 
sensibly  increased  by  the  construction  of  a  deep-water  river  channel  so 
long  as  the  navigable  depths  of  the  canals  remain  unimproved. 

But  the  Board  considers  it  doubtful  if  any  considerable  number  of 
seagoing  vessels  would  go  to  Albjiny  or  Troy  to  receive  cargoes  even  if 
a  deep-water  channel  existed.  If,  as  has  been  stated,  the  terminal 
facilities  at  New  York  are  inadequate  and  unsatisfactory,  they  can  and 
doubtless  will  be  improved  at  points  nearer  than  Albany  and  Troy,  for 
there  is  no  lack  of  natural  advantages  in  the  harbor  and  its  immediate 
vicinity. 

New  York  is  the  center  of  a  vast  population,  and  the  point  from 
which  by  far  the  greater  proportion  of  incoming  commerce  is  and  must  ' 
always  be  distributed.  Seagoing  vessels  receiving  their  cargoes  at 
Troy  or  Albany  would,  therefore,  generally  have  to  go  to  these  points 
in  ballast.  Considering  the  delay,  cost  of  pilotage,  and  other  incidental 
expenses,  the  Board  doubts  whether  any  material  saving  in  the  cost 
of  transportation  would  result.  Wheat  has  been  carried  this  summer 
from  Chicago  to  New  York  for  5  cents  i)er  bushel,  and  the  Board  is  not 
cx)nvinced  that,  under  existing  conditions,  a  sufficient  reduction  in  cost 
of  transportation  would  result  from  the  deepening  of  the  Hudson  to 
produce  an  effect  upon  the  relative  quantities  transported  over  the  dif- 
ferent routes  which  would  justify  the  large  expenditure  involved.  If 
the  extension  of  the  deep-water  channel  is  desirable,  why,  it  may  be 
asked,  is  not  the  Hudson  now  navigated  by  seagoing  vessels  to  the  exist- 
ing head  of  the  deep-water  channel  at  Athens  or  Hudson,  100  miles  from 
New  York!  This  question  has  been  answered  by  the  statement  that 
at  these  points  there  are  no  facihties  for  distribution  and  no  adequate 
connections  with  the  great  lines  of  through  transi)ort<ition.  But  it 
seems  probable  that  such  faeilities  and  connections  would  soon  be  pro- 
vided if  th(»y  were  urgently  demanded  by  the  necessities  of  commeFce. 

In  this  connection  attention  is  invited  to  a  communication  from  the 
committee  on  harbor  and  shipping  of  the  New  York  Chamber  of  Com- 
merce, submitted  to  tlie  Board  at  its  request,  wherein  the  portion  of 
commerce  which  may  possibly  be  affected  by  the  proposed  improvement 
is  presented.    This  paper  will  be  found  in  the  api)endix. 
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The  committee  concludes  that  the  improvement  can  not  be  of  benefit 
to  sailing  vessels  or  steamers  of  the  regular  lines,  and  that  advantage 
can  be  derived  therefrom^  only  by  transient  freight-seeking  steamers 
with  a  loaded  draft  of  20  feet  or  less,  during  the  brief  period  between 
harvest  and  the  closing  of  the  canals,  and  in  spring  from  the  opening 
of  the  canals  until  the  movement  of  the  crops  ceases.  The  figures  sub- 
mitted by  the  committee  indicate  that  the  total  exi)orts  from  New  York 
iu  1890  were  6,258,222  tons,  of  which  4,829,776  tons  were  shipped  by 
steamer.  The  tonnage  brought  to  tide  water  from  the  canal  system, 
much  of  which  was  distributed  in  the  United  States,  was  3,024,765  tons. 
The  exports  derived  from  the  canals,  carried  by  the  regular  steamer 
lines,  are  estimated  by  the  committee  at  1,503,161  tons,  and  by  the 
transient  steamers  278,831  tons.  The  amount  carried  oy  transient 
steamers  of  a  draft  of  20  feet  or  less,  which  the  committee  considers 
could  alone  be  benefited  by  the  proposed  improvement,  is  estimated  at 
75,390  tons. 

If  these  statements  be  accepted  it  is  reasonable  to  suppose,  however, 
that  in  case  improvements  in  depth  are  effected,  a  larger  number  of 
steamers  conforming  to  the  modified  conditions  would  be  provided,  if 
these  were  made  suilicient  to  invite  them. 

The  Board  does  not  feel  called  upon  to  express  an  opinion  as  regards 
the  necessity  of  this  improvement  for  military  purposes,  this  branch  of 
the  subject  not  having  been  included  in  its  instructions.  The  authori- 
ties in  charge  of  matters  relating  to  the  national  defense  will  doubtless 
determine  whether  it  is  desirable  to  locate  our  military  establishments 
where  adequate  water  communications  now  exist  or  improve  the  lines 
of  water  transportation  to  other  points. 

In  view  of  the  facts  and  reasons  above  set  forth,  the  Board  is  of  the 
opinion  that  the  possible  benefits  to  coiiunerce  to  be  derived  from  the 
proposed  improvement  for  vessels  drawing  20  feet  are  not  under  exist- 
ing conditions  suflBeient  to  justify  at  this  time  the  exi)enditure  neces- 
sary to  make  such  improvement. 

But  a  very  important  branch  of  the  subject  still  remains  to  be  con- 
sidered, viz,  the  relations  of  these  improvements  to  the  future  develop- 
ment of  commerce.  It  can  not  be  doubted  that  this  development  will 
continue  as  rapidly  as  in  the  past,  for  the  grain-producing  area  is  con- 
tinually extending  towards  the  Korthwest.  The  Board  is  fully  im- 
pressed with  the  importance  of  these  lines  of  water  transportation  in 
their  relations  to  the  large  and  rapidly  increasing  traffic  from  the  lakes 
to  the  sea.  The  relative  volumes  carried  by  water  and  by  rail  have 
ah'eady  been  indicated;  but  even  if  improvements  in  the  water  routes 
should  not  increase  the  relative  quantities  transported  over  them,  the 
Board  is  of  the  opinion  that  such  improvements  will  bo  of  the  greatest 
benefit  to  commerce.  The  influence  of  these  routes  in  the  reduction 
and  control  of  railway  rates  has  a  commercial  value  far  greater  than  is 
indicated  by  the  mere  tonnage  carried.  It  is  also  evident  that  as  pop- 
tdation  increases  and  the  development  of  the  railway  system  ap- 
proaches its  profitable  limit  the  relative  importance  of  the  lines  of 
water  transportation  will  be  augmented,  and  the  necessity  for  improv- 
ing them  to  their  utmost  capacities  will  finally  become  imperative.  A 
large  jwrtion  of  these  lines  is  not  under  the  control  of  the  General  Gov- 
ernment, but  the  Board  is  of  the  opinion  that  the  part  wliich  is  under 
such  control  should  always  be  fully  developed  to  keep  pace  with  the 
improvements  made  along  the  interior  and  connecting  lines. 

The  attention  of  the  Board  has  been  invited  to  the  fact  that  the  Ca- 
nadian Government  is  now  engaged  in  the  improvement  of  its  water 
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route  from  the  lakes  to  the  sea,  and  soon  will  have  established  a  route 
irom  Lake  Erie  through  Lake  Ontario  and  down  the  St,  Lawrence 
River  with  a  minimum  depth  of  14  feet.  When  this  route  is  completed  it 
is  feared  by  the  advocates  of  the  improvement  now  under  consideration 
that  a  considerable  part  of  the  commerce  now  traversing  our  own  w^ater 
ways  will  be  diverted  through  a  foreign  country,  unless  the  change  is 
met  by  corresponding  improvements  in  our  own  water  routes.  In  this 
connection,  however,  it  should  .be  remarked  that  only  about  8  per  cent 
of  the  products  of  the  Northwest  finds  its  way  to  the  sea  for  exiK>rt% 
The  grain  product  of  the  United  States  and  Canada  for  1890  is  esti- 
mated at  about  2,650,000,000  bushels,  while  the  quantity  of  grain  ex- 
ported, including  flour,  during  the  same  year  Was  about  211,000,000 
bushels,  or  less  than  one-twelfth  (8  per  cent  of  the  total  production). 
The  market  for  by  far  the  greater  part  of  these  products  lies  in  our  own 
country,  south  of  the  lakes  and  the  St.  Lawrence,  and  no  improvement 
of  water  ways  in  Canada  or  elsewhere  can  greatly  influence  the  general 
direction  of  its  movement. 

But  although  this  danger  of  losing  a  part  of  our  carrying  trade  has, 
perhaps,  been  somewhat  magnified,  it  is  still  a  real  one;  and  accord- 
ingly various  projects  for  the  improvement  of  our  water  routes  have- 
been  proposed  and  discussed.  The  most  important  of  these — ^indeed, 
the  only  one  which  need  be  considered  in  connection  with  the  proposed 
improvement  of  the  Hudson — is  the  radical  enlargement  of  the  Erie 
Canal,  so  as  to  permit  its  navigation  by  the  largest  vessels  now  carry- 
ing the  commerce  of  the  Great  Lakes.  This  project  requires  an  increase 
of  depth  to  at  least  18  feet,  a  corresponding  widening,  and  reconstruc- 
tion of  the  entire  lock  system  on  a  grand  scale.  The  cost  of  the  work 
involved  has  been  variously  estimated  at  from  one  hundred  and  fifty  to 
two  hundred  and  fifty  millions  of  dollars.  The  Board  begs  to  refer  to  a 
paper  by  Mr.  E.  Sweet,  and  the  accompanying  discussion  by  other  dis- 
tinguished engineers,  published  in  the  transactions  of  the  American 
Society  of  Civil  Engineers,  February,  1885,  in  which  this  project  isftdly 
and  most  ably  considered. 

Should  this  proposed  enlargement  of  the  Erie  Canal  be  effected,  the 
Board  is  of  the  opinion  that  the  full  deepening  of  the  Hudson  Eiver  to 
22  feet  would  become  a  necessity,  but  for  reasons  very  different  from 
those  considered  in  connection  with  the  conditions  of  commerce  as  they 
now  exist.  The  object  of  the  improvement  would  no  longer  be  to  bring 
seagoing  vessels  to  Albany  and  Troy  to  receive  their  cargoes,  but  to  en- 
able vessels  navigating  the  lakes  to  carry  their  cargoes  clear  through, 
not  only  to  the  coast  but  also  to  foreign  ports,  without  rehandling  them 
at  any  intermediate  points. 

In  view  of  the  vast  commercial  interests  involved,  such  an  improve- 
ment in  the  future  can  not  be  considered  as  beyond  the  limits  of  possi- 
bility; but  the  Board  believes  its  commencement,  or  even  its  serious 
contemplation  at  the  present  time,  to  be  highly  improbable.  The  re- 
sponsibility of  the  large  expenditure  required  will  not  be  assumed  until 
it  is  settled  beyond  a  doubt  that  commensurate  benefits  will  be  obtained  j 
and  this  is  a  question  with  reference  to  which  the  views  of  experts  are 
still  at  variance.  The  plans  now  in  process  of  execution  by  the  State 
of  New  York  to  increase  the  capacity  of  the  canals  do  not  contemplate 
the  ultimate  formation  of  channels  for  ships,  but  involve  large  exx>endi- 
tures  which  will  be  completely  useless  should  a  deep-water  project  be 
finally  adopted. 

The  improvement  of  the  several  water  routes  from  the  lakes  to  New 
York  City,  on  a  much  less  extensive  scale  than  that  pro|^ose4  9t  the 
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pablic  hearing,  received  the  consideration  of  Congress  in  1874,  and  for 
information  of  the  details  of  the  improvement  then  proposed  and  the 
estimated  cost,  the  Board  invites  attention  to  the  report  on  the  "  Third 
Subdivision  of  the  Northern  Transport«btion  Route,''  through  northern 
and  central  New  York,  made  to  comply  with  the  act  of  Congress  ap- 
proved June  24, 1874,  and  contained  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1875,  Part  II,  page  534. 

Finally  the  Board  invites  attention  to  the  interesting  experiment 
now  under  trial  of  carrying  unbroken  cargoes  through  from  Duluth  to 
Liverpool  in  vessels  of  only  14  feet  draft.  On  June  11, 1891,  the  Charles 
W.  Wetmore.  a  steel  vessel  of  the  new  "whaleback^'type,  left  Duluth 
for  Liverpool  with  a  cargo  of  70,418  bushels  of  wheat,  tMs  being  the 
first  clearance  from  Lake  Superior  for  a  foreign  port.  She  passed 
through  the  lakes  and  Welland  Canal,  lightering  a  part  of  her  cargo 
at  Eongston  and  taking  it  on  again  with  an  additional  load  at  Montreal, 
proceeded  down  the  St.  Lawrence  to  the  sea,  and  finally  arrived  at 
Liverpool  with  87,503  bushels  of  wheat  on  July  21, 1891.  When  the 
improvements  now  in  progress  on  the  Canadian  canals  are  completed, 
it  is  said  that  such  a  vessel  will  be  able  to  carry  an  unbroken  cargo  of 
nearly  3,000  tons  from  Lake  Superior  to  a  foreign  port  and  return.  The 
successful  introduction  of  such  vessels  may  possibly  revolutionize  the 
carrying  trade  of  the  Great  Lakes,  and  render  unnecessary  the  forma- 
tion of  channel  depths  so  great  as  are  now  considered  desirable  in  the 
lines  of  water  transportation. 

Li  view  of  the  above  considerations  the  Board  is  of  the  opinion  tliat 
the  present  demands  of  commerce,  and  its  probable  development  in  the 
near  future,  do  not  now  justify  the  expenditure  of  the  amount  of  money 
necessary  for  the  formation  of  the  proposed  channel  for  seagoing  ves- 
sels drawing  20  feet  of  water  from  New  York  to  Albany  or  to  the  State 
Dam  at  Troy. 

CONCLUSIONS  OP  THE  BOARD. 

The  Board,  after  thoroughly  analyzing  the  duties  imposed  upon  it  by 
the  act  of  September  19, 1890,  now  presents  its  conclusions  with  some 
degree  of  confidence  that  every  legitimate  interest  submitted  to  its  judg- 
ment has  had  its  full  share  of  consideration. 

First. — ^The  estimates  of  cost  of  carrying  out  the  two  projects  con- 
tained in  the  said  act,  which  provide  for  widening  and  deepening  the 
channels  between  New  York  City  and  the  city  of  Albany,  and  between 
New  York  City  and  the  city  of  Troy,  for  the  navigation  of  seagoing  ves- 
sels drawing  20  feet  of  water,  are  $5,934,847.60  and  $19,507,832.74,  re- 
spectively. 

The  improvements  to  be  effected  by  this  large  expenditure  will,  in  the 
opinion  of  the  Board,  confer  no  important  practical  benefit  upon  com- 
merce until  the  suggested  artificial  water  connection,  350  miles  long  and 
of  adequate  depth,  is  made  between  the  Hudson  Kiver  and  Lake  Erie, 
through  the  State  of  New  York,  at  an  additional  cost  estimated  as  high 
as  $150,000,000  to  $250,000,000. 

In  view  of  the  excessive  cost  of  these  several  projects,  singly  or  com- 
bined; of  the  improbability  that  either  the  State  or  the  General  Gov- 
ernment will  assume,  at  an  early  day,  the  responsibility  of  making  such 
an  artificial  deep-water  connection;  and  of  the  long  period  of  time 
which  must  necessarily  elapse  before  such  a  connection  can  be  made 
between  river  and  lake,  even  if  such  an  undertaking  were  in  progress 
to-day,  the  Board  is  of  the  oi)inion  that  it  is  not  advisable  at  this  time 
to  enter  upon  the  projects  for  deepening  the  Hudson  Biver  from  the 
ENa  92 49 
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montli  to  Albany,  or  to  Troy,  N.  Y.,  for  the  navigation  of  sea-going  ves- 
sels drawing  20  feet  of  water.  What  is  practically  the  commencement 
of  such  a  project  wjth  a  view  to  its  ultimate  complete  execution  in  the 
ftiture,  when  the  needs  of  commerce  require  it,  is,  however,  considered 
desirable;  but  the  Board  is  of  the  opinion  that  the  improvement  should 
not  be  carried  to  the  full  depth  of  22  feet  at  the  present  time. 

Second. — ^After  carefully  studjdng  the  wants  of  commerce,  the  Board 
is  of  the  opinion  that  the  third  project  contained  in  the  act  of  Septem- 
berl9, 1890,  which  provides  for  improving  the  Hudson  Biver  "  between 
Coxsackie  and  the  State  Dam  at  Troy  to  such  an  extent  as  to  secure  a 
navigable  channel  12  feet  deep  at  mean  low  water^^is  a  worthy  and  use- 
ful one,  and  accordingly  recommends  it  for  adoption. 

In  the  estimates  submitted  for  this  project,  tiiie  Board  has  adopted  a 
channel  400  feet  wide  to  Troy,  and  thence  300  feet  wide  to  State  Dam  at 
Troy. 

The  Board  recommends  that  the  regulating  works  between  Troy  and 
]^ew  Baltimore,  provided  for  in  the  existing  project,  be  maintained  and 
that  supplementary  regulating  works  of  a  permanent  character  be  pro- 
vided between  New  Baltimore  and  Coxsackie. 

The  Board  describes  in  a  general  way  only  the  supplementary  works 
required  to  be  built,  as  it  is  expected  that  farther  study  and  investiga- 
tion as  the  work  of  improvement  progresses  may  lead  the  local  officer 
to  recommend  a  modification  of  such  works  both  as  regards  tiiieir  loca- 
tion and  extent,  as  well  as  the  exact  dimensions  which  shall  be  given 
to  them. 

In  conclusion,  in  order  that  the  good  results  which  may  be  expected 
to  follow  upon  the  completion  of  the  recommended  project  may  be 
realized  at  the  earliest  practicable  moment,  the  Board  fhither  recom- 
mends that  liberal  appropriations,  commensurate  with  the  importance 
of  the  work,  be  made  annually,  so  that  the  desired  improvement  may 
be  completed  within  a  period  not  exceeding  five  years. 

The  papers  enumerated  below  accompanythis  report  as  appendixes:* 

(1)  Report  of  Mr.  Charles  G.  Weir,  assistant  enffineeri  dated  JoIt  21. 1S91,  on  bor- 

ings made  along  the  bed  of  the  Hudson  by  direction  of  the  Board  of  Engi- 
neers. 

(2)  Stenographer's  report  of  the  public  meeting  held  in  Albany  January  ft,  1891. 

(3)  Stenographer's  report  of  the  public  meeting  held  in  New  York  May  15, 1891, 

(4)  Communication  from  the  committee  on  harbor  and  shipping  of  the  New  York 

Chamber  of  Commerce. 

(5)  Letters  and  resolutions  filed  with  the  Board  of  Engineers  by  theseoretaiy  of  the 

Chamber  of  Commerce,  Albauy^  N.  Y. 

(r.  L.  Gillespie. 

Lieut  Col.  0/  Engineers. 
Amos  Stioknet, 

Major  of  Engineers 
C.  W.  Raymoni), 

Major  of  EngvMerB. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersy  U.  B.  A. 


*  Not  reprinted ;  printed  in  House  Ex.  Doc.  No.  23,  Fifty -aeoond  Congren,  flnt 
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£a. 

IMPROVEMENT  OF  SAUGERTIE8  HARBOR, -NEW  YORK. 

The  haarbor  of  Saugerties  is  at  the  mouth  of  Esopus  Creek,  which 
empties  into  the  Hudson  Biver  on  the  west  shore,  about  100  miles  above 
the  city  of  New  York.  With  the  exception  of  som^  slight  works  under- 
taken by  the  inhabitants,  giving  no  permanent  results,  nothing  had 
been  done  towards  the  improvement  of  this  harbor  until  it  was  under- 
taken by  the  United  States  Government  in  1887.  In  1883  a  survey  of 
the  harbor  was  made,  under  the  direction  of  the  engineer  officer  in 
charge,  which  indicated  that  there  was  a  shoal  at  the  entrance  1,100 
feet  wide  between  6-foot  contours,  over  which  the  least  depth  was  3 
feet,  mean  low  water.  Two  plans  of  improvement  were  recommended, 
both  providing  for  the  construction  of  parallel  dikes  and  for  dredging 
the  channel  between  them  7  feet  deep,  mean  low  water.  (See  Annu^ 
Eeport  of  the  Chief  of  Engineers  for  1884,  Part  I,  page  716.) 

The  reexamination  of  the  harbor,  made  in  1887,  after  the  State  had 
done  some  dredging  in  the  chapnel,  resulted  in  the  submission  of  a 
third  project,  dSfering  from  those  previously  submitted  only  in  the 
direction  to  be  given  to  the  dikes.  The  range  of  tides  is  4  feet  approxi- 
mately. \ 

The  project  of  1887  was  approved,  and  its  execution  was  begun  the 
same  year. 

Its  estimated  cost  was  as  follows  (see  Annual  Report  of  the  Ohiei 
of  Engineers  for  1887,  Part  I,  page  662) : 

North  Dike,  2,300  feet  long : 

Pile  work,  2,160  running  feet,  at  $7  per  foot $15, 120 

Crib  work,  140  running  feet,  at  $30  per  foot 4, 200 

South  Dike,  2,300  feet  long: 

Pile  work,  2,200  running  feet,  at  $7  per  foot 15, 400 

Crib  work,  100  running  feet,  at  $30  per  foot 3, 000 

Dredging,  80,000  cubic  yards,  at  25  cents 7, 500 

Contingencies,  about  15  per  cent 6, 780 

Total 52,000 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  under  appro- 
priations made  in  1884, 1886,  and  1888,  aggregating  $32,000,  the  South 
Dike  had  been  completed  its  projected  length  of  2,363i  feet,  and  the 
North  Dike  for  a  length  of  809J  feet.  The  waterway  between  them 
had  also  been  dredged  so  as  to  afford  a  channel  100  feet  wide  and  9 
feet  deep,  mean  low  water,  from  the  inner  harbor  eastward  to  the  Hud- 
son River.  The  inner  harbor  had,  at  that  time,  for  a  distance  of  2,000 
feet,  a  channel  150  feet  wide  and  Hi  to  20  feet  deep,  mean  low  water. 

The  width  of  the  waterway  between  the  North  and  South  Dikes  at 
that  date  was  260  feet;  the  channel  across  the  bar  was  200  feet  wide 
and  9  feet  deep,  mean  low  water,  and  work  on  the  North  Dike  exten- 
sion was  in  progress. 

In  past  years  the  channel  at  the  entrance  has  shoaled  up  by  reason 
of  ice  gorges  which  formed  at  the  mouth  before  the  ice  broke  up  in  the 
Hudson.  The  shoals  formed  in  this  way  were  partially  removed  by 
subsequent  spring  freshets. 

The  purpose  of  the  dikes  is  to  contract  the  channel,  to  promote  the 
scour  of  the  freshets,  and  to  maintain  the  improved  navigable  depths 
during  the  low  stage  of  summer,  which  usually  lasts  tor  two  months 
approximately. 
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As  the  direct  result  of  the  improvements  which  have  been  made  by 
the  Govemmeut  vessels  with  draft  of  12  feet  and  u])ward  are  now  en- 
abled to  rea-ch  the  factories  at  high  tide.  The  river  and  harbor  act  of 
September  19, 1890,  *approi)riated  $10,000  for  continuing  the  improve- 
ment. 

The  amount  required  to  cx)mplete  the  improvement  in  accordance 
with  the  approved  project  is  $10,000. 

WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1892. 

The  river  and  harbor  act  September  19,  1890,  appropriated  $10,000 
for  continuing  this  improvement,  and  at  the  beginning  of  the  fiscal 
year  July  1, 1891,  the  work  extending  the  North  Dike  towards  the  light- 
house was  in  progress,  under  contract  with  William  Parrott  dated 
December  17, 1890. 

This  was  continued  until  its  completion,  August  25, 1891,  The  dike 
was  extended  to  the  light-house,  a  length  of  1,249.3  feet,  at  a  cost  x)er 
ranning  foot  of  $7.22.  This  dike  is  7  feet  wide  from  out  to  out  of  piles, 
and  stands  2  feet  above  mean  high  water.  Tlie  following  material  was 
furnished  and  put  in  by  the  contractor  during  the  fiscal  year: 

3, 470  liDear  feet  pine  piles. 
38, 625  feet,  B.  M.,  square  timber. 
10, 188  pounds  tie-rods  and  screw  bolts. 

5, 395  pounds  driftbolts  and  washers. 

1, 547  cubic  yards  stone. 

The  channel  of  the  creek  between  the  light-house  and  steamboat 
wharf  is  crossed  in  two  places  by  rock  formation.  ]S^early  opposite  the 
upper  end  of  the  crib  dike  built  by  the  United  States  Government  in 
1889  are  a  few  high  iK)ints,  on  which  vessels  at  very  low  tide  some- 
times strike.  They  should  be  removed,  but  as  the  cost  will  be  slight, 
no  special  estimate  therefor  is  submitted.  With  this  exception  the 
(channel  is  in  good  condition.  From  the  steamboat  dock  to  deep  water 
in  the  Hudson  there  is  at  present  a  channel  width  of  160  feet  between 
the  9-foot  curves. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $7,085.30. 

An  appropriation  of  $5,000  is  recommended  to  maintain  the  dikes  in 
proper  repair  and  to  remove  the  rocky  points  near  the  shore  end  of 
North  Dike. 

Saugerties  is  in  the  cx)llection  district  of  Albany,  N.  Y.,  which  is  the  nearest  port 
of  entry.    The  nearest  light-houHC  is  at  the  mouth  of  Esopus  Creek. 

AMOl'NTS  APPROPHIATED. 

July  5,  1884 $5,000.00 

August  5,  1886 15,000.00 

August  11,  1888 12, 000.^00 

September  19,  18i»0 10,000.00 

Total 42,000.00 

Amount  expended  to  June  30,  1892,  inclusive  of  outstanding  liabilities..     41, 407.06 

Money  statement, 

July  1,  1891,  balance  unexpended $7, 678. 24 

J  une  30,  1892,  amount  expended  during  fiscal  year 7, 085. 30 

July  1,  1892,  balance  unexpended 592.M 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5. 592. 94 
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f  Amount  (estimated)  reqaired  for  completion  of  existing  project $5, 000. 00 

Amount  that  can  be  prolitabl^  expended  in  fiscal  year  ending  June  30, 1894  5, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COl^fMERCIAL  STATISTICS. 

The  commercial  carriers  are  5  steamboats  for  freight  and  passenger  traffic,  owned 
by  the  Saugerties  and  New  York  Steamboat  Company,  the  Saugerties  and  Albany 
line,  and  the  Saugerties,  Rondout  and  Hudson  line,  and  405  sailing  and  other  crafb, 
the  former  carrying  17,000  passengers  annually,  and  in  all  aggregating  189,000  tons 
of  freight,  valued  at  $5,484,000,  the  principal  products  being  general  merchandise, 
blnestone,  coal,  and  lumber. 

The  population  of  Saugerties  is  5,000. 


E3. 
IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

The  harbor  of  Eondout  is  at  the  mouth  of  Eondout  Creek,  which 
empties  into  the  Hudson  River  on  its  west  side,  about  90  miles  above 
the  city  of  New  York. 

From  the  entrance  to  the  lock  of  the  Delaware  and  Hudson  Canal,  a 
distance  of  3  miles,  the  creek  is  a  tidal  stream,  the  range  of  tides  being 
4  feet,  approximately. 

Prior  to  1871  improvements  had  been  made  by  private  persons  and 
corporations,  but  no  permanent  benefit  had  been  derived  from  them. 
In  1869  a  survey  of  the  harbor  was  made  by  the  Government  with  a 
view  to  its  permanent  improvement,  and  it  was  then  found  that  the 
available  depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14*  feet  deep 
at  the  mouth  of  the  creek,  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel  dikes  were  to  be  built  outward,  toward 
and  into  the  Hudson  Biver,  their  outer  ends  curving  gently  down- 
stream, while  a  branch  dike  running  upstream  along  the  Hudson  from 
the  outer  end  of  the  North  Dike  was  to  protect  that  dike  from  destruc- 
tion by  running  ice.    The  estimated  cost  of  the  work  was  as  follows: 

Building  the  North  Dike,  748  yards  long $41,600 

BaUding  the  Branch  Dike,  640  yards  long 34,400 

Building  the  South  Dike,  1,277  yards  long 59,600 

Dredging  a  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low 

water,  48,000  onbic  yards  at  30  cents 14,400 

Contingencies 22,500 

Total 172,500 

The  final  length  of  the  North  and  South  dikes  was,  however,  to  be 
determined  after  observing  the  effects  which  they  might  produce  in  the 
removal  of  the  bar  as  they  were  gradually  extendi  outward.  The 
work  was  begun  in  1872  and  was  completed  in  1880.  It  was  found  by 
ezx>^riei;Lce  that  the  dikes  might  be  made  shorter  thad  originally  deemed 
necessary  and  the  total  cost  of  the  work  reduced  to  $90,000,  less  than 
two-thirds  of  the  original  estimate. 

On  the  completion  of  the  work  in  1880  the  Korth  Dike  was  2,200  feet, 
approximately,  with  a  branch  dike  running  up  the  Hudson  1,000  feet, 
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approximately  5  and  the  Soutli  Dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  light-house  330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of 
the  works  of  improvement  there  was  a  channel  over  the  bar,  from  the 
creek  to  the  Hudson,  60  feet  wide,  giving  13J  feet  mean  low  water; 
100  feet  wide,  giving  12  feet  mean  low  water,  and  200  feet  wide,  giving 
10  feet  mean  low  water.  At  the  outer  end  of  the  dikes  the  distance 
between  the  12-foot  curves  was  over  300  feet. 

The  north  and  branch  dikes  were  originally  bnilt  to  the  height  of 
mean  high  water,  while  the  south  dike,  for  500  feet  west  of  the  light- 
house, was  built  only  to  the  level  of  half-tide.  The  low  part  of  the 
south  dike  was  subsequently  raised  by  crib  work  to  mean  high  water, 
but  even  with  this  increased  height  the  dikes  are  submerg^  during 
storm  tides  and  freshets,  and  are  required  to  be  marked  by  fender  piles 
to  enable  vessels  to  enter  the  harbor  at  such  times  without  danger  of 
being  wrecked  upon  the  concealed  dikes. 

The  appropriations  for  this  harbor,  made  since  the  completion  of  the 
works  in  1880,  have  been  applied  exclusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but 
the  dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to 
the  natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the 
piles  by  scour. 

The  survey  of  the  harbor  made  in  September,  1889,  indicated  a  con- 
tinued improvement  of  the  channel  between  the  dikes — ^not  in  the  en- 
largement of  the  width  of  the  14-foot  channel,  but  in  that  of  the  9-foot 
channel,  which  then  had  a  width  of  250  feet. 

On  the  south  side  of  the  entrance  there  has  been  a  slight  shoaling, 
due  probably  to  the  removal  in  1884  of  150  feet  from  the  outer  end  of 
the  south  pier,  to  meet  the  wishes  of  the  boatmen,  who  alleged  that 
their  tows  required  a  wider  entrance  between  the  piers  on  that  side 
when  coming  in  With  vessels  on  flood  tide.  The  change  in  length  of 
the  south  dike  doubtless  facilitates  entrance  at  flood  tide,  but  the  shoal- 
ing of  the  bar  on  that  side,  which  is  shown  by  the  survey  of  1889,  makes 
it  probable  that  the  south  dike  should  be  increased  rather  than  de> 
creased  in  length. 

The  act  of  August  11, 1888,  appropriated  $5,000  for  continuing  the 
improvement,  wMch  was  applied  towards  repairs  of  both  dikes. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $5,000 
for  repairing  existing  works. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  opening  of  the  fiscal  year  no  work  of  improvement  was  in 
progress,  as  the  frinds  appropriated  by  the  act  of  August  11, 1888,  had 
been  exhausted,  and  the  high  stage  of  water  prevailing  in  the  river 
and  harbor  till  May  had  not  admitted  the  making  of  contracts  for  the 
expenditure  of  the  appropriation  made  by  the  act  of  September  19, 1890. 

Sealed  proposals  for  making  the  necessary  repairs  to  the  north  and 
branch  dikes,  which  were  invited  by  public  advertisement  according  to 
law  May  29,  were  opened  July  2,  and  the  contract  was  awarded  to 
William  Parrott,  the  only  bidder,  July  24. 

The  specifications  called  for  repairs  to  the  north  and  branch  dikes 
as  follows:  Where  the  fender  piles  were  gone  and  timber  works  de- 
stroyed at  the  intersection  of  the  north  and  branch  dikes,  new  fender 
piles  were  to  be  driven  and  old  timbers  replaced  by  new  ones;  the 
north  dike  for  550  feet,  where  it  was  undermined  and  cant^  over,  was 
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to  be  strengthened  by  driving  a  row  of  piles  on  front  and  rear  2J  feet 
apart  frcnn  center  to  center,  connected  by  a  single  waling  timber, 
screw-bolted  to  each  pile  and  fastened  together  front  and  rear  by  iron 
tie- rods  J  also,  stone  filling  to  be  placed  in  these  dikes  where  necessary. 

The  contractor  started  work  August  16,  and  completed  these  repairs  . 
in  full  October  28, 1891.    The  material  furnished  and  put  in  t^e  work 
by  the  contractor  is  as  follows: 

12,000  linear  feet  pme  piles. 
604  Unear  feet  white-oak  piles. 
13,113  feet  B.  M.  square  timber. 
7,247  pounds  tie-rods  and  screw-bolts. 
2,119  pounds  driftboits  and  washers. 
1,400  cubie  yards  stone. 

The  channel  maintains  itself  in  good  navigable  condition  sufficient 
for  the  wants  of  commerce.  While  the  dikes  are  in  good  condition  of 
repair  they  are  much  exi)osed  to  damage  by  ice  in  the  river  and  by 
boats  that  frequently  run  into  and  break  down  the  timber  work  at  the 
intersection  of  the  north  and  branch  dikes.  Some  additional  stone  fill- 
ing should  be  placed  in  the  south  dike,  and  an  appropriation  of  $10,00() 
is  recommended  to  complete  the  necessary  repairs  and  make  them  com-, 
paratively  permanent. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $5,000. 

Bondout  is  in  the  coUection  district  of  New  York.    The  nearest  works  of  defense 
are  thos^  in  New  York  Harbor. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

June  12,  1872,  diking $10,000.00 

March  3,  1873,  diking 20,000.00 

Amount  allotted  June  8,  1875,  from  repairu  of  harbors  on  Atlantic  coast, 

repairs 762.18 

From  contingencies  of  rivers  and  harbors,  etc. ,  repairs , 237. 82 

By  act  of  Congress  approved — 

August  14, 1876.  diking  and  repairs 30,000.00 

June  15, 1878,  diking  and  dredging 30,000.00 

By  act  of  Congress  passed  August  2,  1882,  repairs  and  dredging 2, 000. 00 

By  act  of  Congress  approved — 

July  5, 1884,  repairs  and  dredging 1,000«00 

Augusts,  1886 2,500.00 

August  11, 1888,  repairs 5,000.00 

September  19, 1890,  repairs .' 5,000.00 

Total 106,500.00 

Amount  expended  to  June  30, 1892 106, 500. 00 

Money  statement, 

July  1, 1891,  balance  unexpended $5,000.00 

June  SO,  1892,  amount  expended  during  fiscal  year 5, 000. 00 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  repairing  dikes  at  Bondout  Harbor y  Neio  Torh,  received  in  re- 
sponse to  advertisement  dated  May  £9, 1891,  and  opened  July  2 ,  1801,  by  J  iiui.  Col.  G,Lm 
Gillespie,  Corps  of  Engineers, 


HateriiU,  etc. 


White-oak  piles,  450  linear  feet 

Pine  or  spruce  piles,  11,500  linear  feet 

So nare  timber,  0,500  feet  B.  M 

Tie-rods  and  screw-bolts,  7,000  pounds 

Driftbolts,  spikes,  washers,  chain  or  cable,  500  pounds  . 
Bubblestone,  1, 000  cubic  yards 


Tot«l  amonnt. 


1.  William  Parrott. 

^irU-""^ 

10.80 
.13 

40.00 
.04f 
.04 
1.20 

$135 

1,4» 

860 

815 

20 

1.20O 

8,546 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  of  this  harbor  have  not  changed  materially  since  Report  for 
1890,  at  which  time  there  was  a  total  tonnage  of  2,467,490  tons,  valned  at  $41,268,850. 
Greneral  merchandise,  coal,  cement,  lime,  bluestone,  and  ice  are  the  principal  prod- 
ucts handled,  and  are  carried  in  about  700  vessels,  which  also  carry  75,000  passen* 
^ers  annually. 

Of  the  above  tonnage  one-half  passes  through  the  Delaware  and  Hudson  Canal, 
which  connects  the  Hudson  River  at  Rondont  with  the  Delaware  River  at  Port  Jer* 
vis,  N.  Y.,  and  with  ilonesdale.  Pa.,  the  heart  of  the  Fennfiylvanla  coal  region. 

The  population  of  Rondout  is  25,000. 


E4. 

IMPROVEMENT  OF  WAPPINGER  CREEK,  NEW  YORK. 

Wappinger  Creek  is  a  small  stream  which  rises  in  the  northern  part 
of  Dutchess  County,  N.  Y.,  near  the  boundary  -with  Columbia  County, 
and  after  flowing  for  about  40  miles  through  a  rich,  fertile  valley, 
empties  into  the  Hudson  Eiver,  on  the  east  bank,  one-half  mile  below 
the  village  of  New  Hamburg,  l^.  Y. 

The  appropriation  of  $13,000  con4ained  in  the  river  and  harbor  act 
of  September  19, 1890,  is  the  first  ever  made  by  the  Government  for 
the  improvement  of  the  stream,  and  is  based  ux)on  the  estimate  con- 
tained in  the  report,  November  11, 1889,  upon  the  survey  of  Wappin- 
ger Creek  from  Wappinger  Falls  to  its  mouth,  made  to  comply  with  the 
river  and  harbor  a<5t  of  August  11, 1888. 

At  the  time  of  the  survey  the  creek  was  navigable  for  vessels  and 
small  barges  drawing  not  over  6  feet  in  a  channel  varying  in  width 
from  26  feet  to  75  feet  to  Wappinger  Falls,  3  miles  approximately  above 
its  mouth,  where  a  series  of  falls,  with  an  aggregate  height  of  86J  feet 
above  mean  low  water,  furnish  a  valuable  water-power  for  three  indus- 
tries, the  principal  of  which  is  the  print  works  of  the  Dutchess  Com- 
pany. 

The  project  of  improvement  contemplated  a  channel  80  feet  wide 
and  8  feet  deep  from  the  mouth  to  the  head  of  navigation  at  the  Falls, 
and  the  quantity  of  material  required  to  be  excavated  was  estimated 
at  45,000  cubic  yards. 

WORK  DONE  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  for  the 
improvement  of  this  creek  the  sum  of  $13,000,  the  full  amount  of  the 
estimated  cost  of  the  project. 
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Sealed  proposals  for  dredgiug  a  channel  80  feet  wide  and  8  feet  deep 
at  mean  low  water,  from  the  Dutchess  Print  Company's  Coal  Dock  to 
ttie  railroad  drawbridge,  near  the  mouth  of  the  creek,  which  were  in- 
vited by  public  advertisement  according  to  lav  June  8,  1891,  were 
opened  July  16, 1891,  and  the  contract  awarded  to  P.  W.  Myers,  the 
lowest  bidder,  August  5, 1891,  at  23  cents  per  cubic  yard. 

According  to  the  proi)osal  the  contractor  agreed  to  build  a  substan- 
tial bulkhead,  within  the  limits  of  the  creek,  to  hold  and  confine  what 
material  was  dumped  in  the  creek.  Accordingly,  the  contractor  built 
a  bulkhead  running  east  a  distance  of  600  feet  from  the  point  of  rock 
on  the  west  shore,  just  below  Millards  Coal  Wharf,  and  put  a  dredge 
behind  this  and  made  room  for  the  material  to  be  dumi)ed. 

On  September  12, 1891,  he  started  with  one  dredge,  and  began  dig-- 
ging  at  the  upper  end  of  creek,  working  downstream. 

Work  wa«  continued  until  December  26, 1891,  when,  on  account  of 
cold  weather,  it  was  suspended  for  the  season.  Up  to  this  time  he  had 
removed  35,257  cubic  yards  of  material,  all  of  which  was  dumped  in  the 
creek  behind  the  bulkhead. 

On  April  2, 1892,  the  contractor  resumed  work,  and  completed  his 
contract  April  30,  the  specified  date  of  its  expiration.  During  the 
spring  he  removed  14,743  cubic  yards,  making  a  total  of  50,000  cubic 
yards  for  the  year.  Some  of  this  material  was  hauled  to  Fishkill  and 
dumped  in  the  cove  south  of  the  New  York  and  New  England  Ferry 
SUp. 

To  give  additional  commercial  facilities  at  the  head  of  navigation,  a 
channel  40  feet  wide  and  8  feet  deep  was  also  dredged  from  deep  water 
in  the  creek  to  the  Wappinger  Town  Dock.  The  channel  is  now  in  good 
navigable  condition,  80  feet  wide  and  8  feet  deep,  according  to  the 
specifications,  sufficient  for  all  the  wants  of  commerce. 

The  amount  ex^nded  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  912,756.82. 

As  the  approved  project  has  been  completed,  no  ftirther  appropriation 
is  recommended  for  this  improvement. 

Wappinger  Creek  is  in  the  collection  district  of  New  York.  The  nearest  works  of 
defense  are  situated  upon  Governors  Island,  New  York  Harbor,  and  the  nearest 
light-honse  is  the  DansKammer  Point  Light-House. 

AMOUNT  APPBOPRIATKD. 

September  19,  1890 $13>000.00 

Amount  expended  to  June  30,  1892,  inclusive  of  outstanding  liabilities  . .     12, 837. 65 

Money  statement 

July  1.  1891,  balance  unexpended $12,919.67 

June  30,  1892,  amount  expended  during  fiscal  year 12, 756. 82 

July  1, 1892,  balance  unexpended 162.85 


OOMMERCIAI.  STATISTICS. 

The  principal  manufactures  at  the  Falls  are  cotton  goods,  overalls,  clothing, 
combs,  and  iror .  They  are  mostly  transported  by  small  boats  to  the  mouth  of  the 
creek  inside  of  the  railroad  bridge,  where  they  are  transferred  to  the  New  York 
Central  and  Hudson  River  Railroad. 

The  tonnage  of  the  creek  during  the  year  1888  was  70,000  tons.  The  value  of  the 
tonnage  was  then  estimated  at  $6,500,000.  The  Dutchess  Company  shipped  15,500 
tona  at  an  estimated  valuation  of  $5,600,000.  The  traffic  is  principaUy  carried  by 
sloopsi  schooners,  scowS;  canal  boats,  and  barges. 
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E  '5. 

IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

The  project  for  making  a  navigable  water  connection  between  the 
East  River  and  the  Hudson  River  by  the  way  of  the  Harlem  River  and 
Spuyten  Duyvil  Creek  was  formulated  upon  the  facts  determined  by 
the  survey  made  along  this  route  in  1874,  in  compliance  with  the  river 
and  harbor  act  of  June  23, 1874,  the  report  upon  which  may  be  found 
on  page  224,  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  U. 

This  report  contains  an  interesting  historical  review  of  the  naviga- 
tion of  the  Harlem  River  from  the  revolution  to  the  present  time. 

A  full  history  of  this  improvement  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it  and  copies 
of  the  laws  passed  by  the  legislature  of  the  State  of  New  York  relative 
thereto,  is  given  in  the  annual  report  of  the  local  engineer  in  charge 
to  the  Chief  of  Engineers  for  1887.  (See  Annual  Report  of  the  Ohief 
of  Engineers  for  1887,  Part  I,  pages  6G5  to  689.) 

The  streams  embraced  in  the  improvement  are  the  Harlem  River  and 
the  Spuyten  Duyvil  Creek,  the  former  emptying  into  the  East  Ri^er 
near  Hell  Gate,  and  the  latter  into  the  Hudson  River  about  13  miles 
north  of  the  Battery,  and  the  two  together  separating  Manhattan  Island 
from  the  mainland. 

There  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean 
low  water  and  an  extremely  narrow  channel  at  that  point  have  hereto- 
fore prevented  the  exchange  being  a  free  one. 

High  Bridge  is  practically  at  the  head  of  navigation  in  the  Harlem 
River,  but  there  is  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  Dock,  6  miles  from  the  mouth  of  the  river,  and 
a  crooked  one  of  7  feet  depth  to  Fordham  Lauding,  1  mile  farther;  but 
there  is  no  navigation  of  this  latter  section,  except  by  rowboats  or  hy 
small  boats  used  for  transporting  building  material  to  the  ^^annexed dis- 
trict." Kingsbridge,  If  miles  from  the  Hudson  River,  is 'the  head  of 
navigation  in  the  Spuyten  Duyvil  Creek,  but  only  at  high  water  for 
vessels  drawing  8  feet. 

The  range  of  the  tides  in  Harlem  River  varies  from  5.6  feet  at  Third 
Avenue  Bridge  to  6  feet  at  the  mouth  of  Dyckman  Creek,  and  in  the 
Spuyten  Duyvil  Creek  is  3.8  feet. 

As  the  difference  in  the  height  and  times  of  tides  between  the  East 
and  Hudson  rivers,  after  connection  has  been  made  between  the  Har- 
lem and  the  Hudson  rivers,  will  produce  the  currents  upon  which  re- 
liance is  placed  to  keep  the  channel  open,  it  is  desirable  that  the  cross- 
section  of  the  channel  be  kept  as  uniform  as  possible,  in  order  to  avoid 
the  unnecessary  resistances  to  the  flow  of  the  water  which  would  be 
caused  by  any  contraction  of  the  waterway. 

With  this  view  the  contraction  of  the  proposed  cut  through  Dyck- 
man Meadow  will  be  more  than  counterbalanced  by  the  natimil  chan- 
nel through  Spuyten  Duyvil  by  the  way  of  Kingsbridge,  which  is  left 
open,  and  the  contraction  caused  by  the  piers  and  embankments  of 
the  High  Bridge,  which  carries  the  Crotou  Aqueduct  across  the  Har- 
lem River,  should  be  compensated  for  by  deepening  the  channels  be- 
tween the  piers  and  abutments  of  that  bridge. 

Observations  of  the  tides  affecting  these  waters  show  that  there  is 
not  a  free  exclianji^e  of  tides  between  Harlem  River  and  Spuyten  Duy- 
vil Creek,  but  that  there  is  practically  a  divide  somewhere  near  Ford- 


Digitized  by 


Googk 


APPENDIX  E — REPORT   OP   LIEUT.  COL,  GILLESPIE.  779 

bam  Bridge  between  the  tides  flowing  from  the  East  Eiver  into  the 
Harlem  River  and  from  the  Hudson  Eiver  into  Spuyten  Duyyil  Creek. 
Comparing  the  tides  of  the  Harlem  River  at  Fordham  Bridge  with 
those  of  the  Hadson  River  at  the  mouth  of  the  Spuyten  Duyvil  Creek  it 
is  found — 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(.961  foot)  lower  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  than  it  is  in  the  Harlem. 

(3)  That  the  mean  duration  of  the  rise  of  tides  in  the  Hudson  is 
thirty-six  minutes  shorter,  and  the  mean  duration  of  the  fall  twenty- 
six  minutes  longer  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  the  Spuyten  Duy- 
vil Creek  is  .265  of  a  foot  lower  than  at  Fordham  Bridge. 

(5)  High  water  occurs  one  hour  and  thirty-four  minutes  earlier  in  the 
Hudson  than  in  the  Harlem. 

From  these  facts  it  follows  that  while  on  the  opening  of  the  new 
channel  through  Dyckman  Meadow  there  will  be  a  free  flow  east  or 
wfist,  dependent  upon  the  stage  of  the  tides,  the  preponderance  will  be 
westward,  and  that  the  mouth  of  the  improved  channel  will  then  be  at 
the  junction  with  the  Hudson  River. 

The  project  for  the  improvement  was  adopted  in  1879.  The  proposed 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  his 
Annual  Report  for  1882,  are  as  follows: 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyckman 
Creek  into  the  Harlem  River,  the  exterior  pier  and  bulkhead  lines  are 
laid  down  400  feet  apart. 

(3)  The  line  following  Dyckman  Creek  through  Dyckman  Meadow 
will  pass  for  a  part  of  the  way  through  solid  rock,  and  it  is  here  jbhat 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part 
is  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  have 
established  it  at  400  feet,  but  the  additional  amount  of  rock  excava- 
tion was  the  obstacle. 

(4)  The  remainder  of  the  line  to  the  Hudson  River  will  follow  as 
nearly  as  possible  the  course  of  the  Spuyten  Duyvil,  and  the  width 
wiU  be  400  feet. 

(5)  The  channel  depth  in  the  Harlem  River  and  Spuyten  Duyvil 
Creek  will  be  15  feet  at  mean  low  water,  and  in  the  channel  along 
Dyckman  Creek  18  feet,  mean  low  water. 

The  cost  of  opening  a  navigable  waterway  from  the  Hudson  River, 
through  Dyckman  Creek,  to  the  Harlem  River  at  East  Two  hundred 
and  eighteenth  street,  !N"ew  York  City,  was  estimated  in  1875  at 
$2,100,000,  and  for  dredging  the  Harlem  River  thence  to  Third  avenue 
at  9600,000  additional,  making  the  estimated  aggregate  cost  of  the 
improvement  $2,700,000. 

The  project  was  revised  in  1886,  by  narrowing  the  channel  immedi- 
ately north  of  High  Bridge  to  375  feet  where  it  skirts  the  Ogden  estate 
on  the  east  bank.  This  change  of  width  was  approved  by  the  Secre- 
tary of  War  October  7,  1886.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1887,  Part  1,  page  671.) 

The  legal  difficulties  for  acquiring  the  right  of  way  along  the  line  of 
the  prox)osed  improvement,  from  the  Harlem  River  to  the  Hudson 
River,  through  Dyckman  Meadow,  were  removed  in  May,  1887,  and  im- 
mediately thereupon  the  appropriations  of  1878  and  1879,  aggregating 
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$400,000,  became  available,  and  the  project  for  their  expenditure  was 
begun  and  continued  under  appropriations  of  1888  and  1890. 

The  contracts  in  force  provide  for  the  excavation  of  all  the  mat<5rial 
contained  between  the  dams;  the  removal  of  the  dams;  the  revetment 
of  both  banks  for  short  distances  east  and  west  of  both  dams;  and  for 
dredging  a  channel  from  the  east  dam  through  the  Harlem  Biver  to 
Fordham  Dock,  and  from  the  west  dam  to  Spuyten  Duyvil  Creek.  It  is 
expected  that  when  these  contracts  are  completed  there  will  be  a  nar- 
row channel  between  the  Hudson  and  the  East  rivers,  navigable  at 
mean  low  water  by  vessels  drawing  8  feet. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  was  made  of 
the  Harlem  or  Bronx  Kills,  north  of  Eandall  Island,  and  a  report  was 
submitted  upon  the  practicability  of  opening  a  channel  300  feet  wide 
and  16  feet  deep,  mean  low  water,  between  the  Bast  River  and  the 
Harlem  River,  by  this  route,  at  an  estimated  cost  of  $2,000,000.  The 
report  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1882,  Part  1,  page  656.  The  project  was  never  approved  by  Con- 
gress and  no  appropriation  has  ever  been  made  for  its  execution. 

Harbor  lines  for  the  preservation  and  protection  of  the  navigable 
waters  of  the  Harlem  River  and  Spuyten  Duyvil  Creek  were  estab- 
lished by  the  Secretary  of  War  October  18, 1890,  under  authority  of 
the  river  and  harbor  act  of  August  11, 1888. 


BRIDGES  ACROSS  THE  HARLEM  RIVER. 

The  following  table  shows  the  location  and  characteristics  of  the 
several  existing  bridges  across  the  Harlem  River: 


l^ame  and  location  of 
bridKOB. 

Width  in 

clear  in 

each 

draw. 

Height 

of  hot- 
torn 

chords 
above 
mean 
high 

water. 

Bomarks. 

S<Mrnnd  Avenue 

Third  AveiiiK*  

FeH, 

103.7 
82 

\    t\ 

132 
80 

128 

Feet. 
28.5 
13.8 

7.2 

28 
36.7 

28 

Double  draw,  railroad  bridge,  iron. 
Double  draw,  road  bridge,  won. 

Double  draw,  railroad  bridge,  iron. 

Double  draw,  road  bridge,  iron. 

Double  draw,  road  bridge,  wood  and  iron ;  soon  to  be  re- 
constructed. 
Double  draw,  railroad  bridge,  iron. 

No  draw;  width  in  clear  between. pler^,  77.7  feet;  intra* 
doR  of  arch,  100  feet  above  mean  high  water. 

No  draw;  iron  arch;  clear  span,  500  feet;  crown  of  arch, 
136.7  feet  above  mean  high  water. 

Single  draw;  wooden  trestle;  soon  to  be  removed. 
No  draw;  2  spans,  22  and  23  feet  wide. 

Fonrth  Avenue  . . .  * 

Madison  Avenue 

MoGombB  Dam 

New  York  and  KorHi- 
ern  Kailway  BridKe. 

High  Bridge  (Old  Aque- 
cfuot). 

Washington  Bridge  at 
One      hundred    and 
elghtv-flnt  street. 

Footbridge,  Fordham. . . 

Fanners  Bridge 

Single 
span. 

3.9 
3.1 

4.8 
1.4 

32 

Kings  Bridge 

No  draw ;  2  spans,  18  and  25  feet  wide. 

Single  draw;  wooden  trestle;  soon  to  be  provided  witii 

a  draw  opening  50  feet  wide  and  a  steam  motor  for 

operating  drawbridge. 

Hncfson  River  Kailroad 
Bridge,     mouth     of 
Spuvton  Duyvil 

28.2 

BRIDGES  AT  OTHER  POINTS  AFFECTED  BY  STATE  ACTS  PASSED 
DURING  THE  YEAR,  OR  BY  NOTICES  SERVED  BY  THE  SECRETARY 
OF  WAR. 

(i)  Bridges  at  Third  and  Fourth  avenueSy  New  York  City. — ^The  city 
of  New  York,  owning  or  controlling  the  bridge  at  Third  avenue,  and 
the  New  York  Central  and  Hudson  Biver  Eailroad  Company,  owning 
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or  controlling  the  bridge  at  Fourth  avenne,  were  notified  by  the  Secre- 
tary of  War,  July  2, 1890,  to  modify  these  bridges  in  accordance  with 
the  recommendations  oi  the  Board  of  Engineers  convened  May  7, 1890, 
to  consider,  as  stated  in  the  Annual  Report  for  1890,  the  matter  of  bridges 
across  the  Harlem  River  at  Third  and  Fourth  avenues,  New  York  City. 
These  notices  required  that  the  modifications  called  for  should  be  com- 
pleted by  January  1, 1892. 

T7p  to  the  present  time  no  changes  have  been  made  in  either  of  these 
bridges.  At  the  last  session  of  the  legislature  of  the  State  of  New 
York^  however,  an  act  to  authorize  and  require  an  increased  elevation 
of  the  Fourth  Avenue  Bridge,  and  to  provide  for  all  changes  in  any 
avenues^  streets,  and  railroads  that  may  be  necessary  by  reason  of  such 
increased  elevation  was  passed,  and  received  the  approval  of  the  gover- 
nor April  5, 1892.  A  commission  to  carry  out  the  provisions  of  this  act 
was  appointed  by  the  mayor  of  New  York  City  April  25, 1892.  This 
act  will  enable  the  railroad  company  to  reconstruct  this  bridge  in  con- 
formity with  the  requirements  of  the  notice  of  the  Secretary  of  War, 
which,  in  the  absence  of  the  necessary  legislative  action,  the  company 
has  not  heretofore  been  able  to  carry  out.  Plans  for  the  new  bridge 
have  been  submitted  for  the  approval  of  the  Secretary  of  War. 

In  order  that  traffic  across  the  river  may  not  be  susi>ended  while  the 
permanent  bridge  is  in  process  of  construction,  the  railroad  company 
applied  to  the  Secretary  of  War  for  authority  to  build  a  temporary 
bridge,  provided  with  a  60-foot  draw  and  situated  160  feet  to  the  north- 
ward of  the  old  bridge.    This  application  was  granted  May  27,  1892. 

An  act  to  provide  for  the  reconstruction  of  the  Third  Avenue  Bridge 
was  approved  by  the  governor  of  the  State  of  New  York  May  2, 1892, 
and  plans  for  the  construction  of  the  new  bridge  are  now  beiug  pre- 
pared by  the  department  of  public  works  of  New  York  City. 

^,  Bridge  at  Broadway  Crossing, — An  act  of  the  legislature  of  the 
State  of  New  York,  to  provide  for  the  construction  of  a  bridge  across 
the  Harlem  Ship  CanaJ,  locally  so  called,  on  the  line  of  Kingsbridge 
road,  or  Broadway  extended,  was  approved  by  the  governor  April  5, 
1892.  Plans  for  the  construction  of  this  bridge,  conforming  to  the  gen- 
eral provisions  of  the  State  act  of  1879  as  to  height  of  lower  chord  and 
length  of  spans,  prepared  by  the  department  of  public  works  of  New 
York  City,  have  been  submitted  to  the  Secretary  of  War  for  approval. 

3.  Macomb  Bam  Bridge. — ^The  Stat^  act  of  April  29, 1890,  authorizing 
the  department  of  public  parks  of  New  York  City  to  reconstruct  the 
Macomb  Dam  Bridge  at  Seventh  avenue  was  amended  by  a  bill  which 
became  a  law  without  the  signature  of  the  governor  January  31, 1892. 
The  amendment  provides  that  the  awards  for  property  taken  shall  not 
be  paid  out  of  the  $1,250,000  appropriated  for  the  bridge.  This  bridge 
is  now  in  process  of  construction  under  plans  approved  by  the  Secretary 
of  War  September  7, 1891.  The  shore  span  of  the  old  bridge,  on  the 
south  side  of  the  river,  and  also  the  south  rest  pier  of  the  old  draw, 
have  been  removed,  and  the  site  of  the  center  pier,  as  well  as  that  of 
the  south  rest  pier  of  the  new  drawspan,  prepared  for  the  caissons  by 
dredging  down  to  bed  rock,  and  the  caissons  for  these  piers  wiU  shortly 
be  sunk.    The  masonry  of  the  south  abutment  is  also  nearly  completed. 

Application  was  made  by  the  city  of  New  York,  June  14, 1892,  for 
authority  to  build  a  temporary  bridge  220  feet  to  the  northward  of  the 
old  bridge,  to  be  used  by  the  public  during  the  construction  of  the  new 
bridge.  This  application  has  not  yet  received  the  approval  of  the 
Secretary  of  War, 


Digitized  by 


Google 


782         REPOKT   OP   THE   CHIEF   OP   ENGINEERS,  IJ.  S.  AKMT. 

4.  Bridge  at  Mouth  of  Spuyten  Duyvil  Oreeh — ^As  stated  in  the  last 
annual  report.  Mr.  4^1exander  J.  Howell,  on  March  4, 1891,  made  com- 
plaint to  the  Secretary  of  War  that  the  railroad  bridge  across  the  Spuy- 
ten  Duyvil  Creek  at  its  mouth  was  an  obstruction  to  navigation  by 
reason  of  ^'insufficient  width  of  draw,''  under  the  river  and  ^trbor  act 
of  September  19, 1890. 

The  matter  was  referred  to  the  local  officer,  and  two  public  hearings 
were  given  to  the  parties  in  interest. 

The  complaint  was  satisfied  by  the  New  York  Central  and  Hudson 
Eiver  Railroad  Company  agreeing,  as  a  temporary  measure  only,  t^ 
widen  the  draw  opening  to  60  feet  and  to  erect  a  steam  motor  with 
which  to  maneuver  the  drawbridge.  This  agreement  was  approved  by 
the  Secretary  of  War  June  9, 1891,  with  the  proviso  that  the  modifica- 
tions agreed  upon  should  be  regarded  as  a  temporary  measure  to  meet 
the  necessities  of  the  navigation  of  the  stream  as  they  now  exist,  and 
the  date  fixed  for  completion  of  the  alterations  was  December  1, 1891. 

Owing  to  various  delays  in  tiie  preparation  of  the  plans  and  in  letting 
the  work,  and  further  delays  on  the  part  of  the  contractor,  the  work  of 
erecting  the  new  draw  was  not  begun  until  April,  1892.  The  work  is 
now  well  advanced,  and  the  new  draw  will  be  in  operation  about 
August  1, 1892. 

WORK  DONE  DUBINa  THE  PISOAL  TEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  year  three  contracts  were  in  force  with  John 
Satterlee,  one  with  Lee  McCallum,  and  one  with  P.  Sanford  Boss. 

The  first  of  Mr.  Satterlee's  contracts,  dated  December  16, 1887,  calls 
for  the  removal  of  300,000  cubic  yards  of  material  from  the  cut  through 
Dyckman  Meadow;  the  second,  dated  August  12, 1889,  for  the  removal 
of  71,000  cubic  yards  of  earth  and  19,000  cubic  yards  of  rock,  for  build- 
ing an  earthen  and  timber  dam  to  shut  out  the  water  of  the  Harlem 
River  from  the  site  of  the  work  to  be  done  under  this  contract,  and  for 
the  construction  of  timber  revetments  to  protect  the  sides  of  the  section 
of  canal  prism  to  be  excavated;  and  the  third,  dated  March  9, 1891,  for 
excavating  and  removing  about  37,000  cubic  yards  of  rock  and  7,000 
cubic  yards  of  earth  from  the  section  of  canal  prism  lying  between  the 
two  former  contracts. 

The  contract  with  Lee  McCallum,  dated  December  29. 1890,  calls  for 
removing  the  eastern  cofferdam,  containing  about  30,000  cubic  yards  of 
earth,  stone,  and  timber  work;  for  dredging  180,000  cubic  yards,  more 
or  less,  of  earth  and  mud  from  the  shoal  reach  in  the  Harlem  Eiver 
between  the  easterly  limit  of  the  cut  through  Dyckman  Meadow  and 
Fordham  footbridge;  and  for  constructing  about  360  linear  feet  of  crib 
work  and  about  200  linear  feet  of  pile- work  revetment  for  the  protection 
of  the  sides  of  the  section  of  cut  to  be  excavated. 

The  contract  with  P.  Sanford  Boss,  dated  January  19, 1891,  calls  for 
removing  the  western  cofferdam,  containing  about  40,000  cubic  yards 
of  earth,  stone,  and  timber  work;  for  dr^ging  about  160,000  cubic 
yards  of  mud  and  earth  from  the  meadow  and  creek  bed  west  of  the 
dam,  and  for  constructing  about  300  linear  feet  of  crib  work  and  250 
linear  feet  of  pile- work  revetment  for  the  protection  of  the  sides  of  the 
section  of  cut  to  be  excavated. 

Under  authority  granted  by  the  Chief  of  Engineers,  June  18, 1890, 
an  open-market  agreement  was  also  in  force  with  John  Satterlee  for 
the  construction  of  about  2,870  cubic  yards  of  stone-revetment  wall  for 
the  protection  of  side  slopes  in  the  westerly  end  of  the  oat  through 
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Dyokman  Meadow,  the  wall  to  be  bnilt  of  stone  taken  from  the  exca- 
vation,  and  to  be  laid  partly  dry  and  partly  in  cement  mortar,  as  cir- 
cumstances might  require. 

Another  agreement,  supplementary  to  the  contract  of  December  15^ 
1887,  and  dated  March  12, 1891,  for  the  removal  of  mud  and  meadow 
sod  which  had  been  washed  into  the  west  end  of  the  Dyckman  Cut 
through  a  breach  in  the  west  dam,  was  also  in  force. 

The  first  contract  with  Mr.  Satterlee,  dated  December  15, 1887,  ex- 
pired by  limitation  on  September  30,  1891,  and  was  closed  on  that 
date.  The  second  contract,  dated  August  12, 1889,  expired  on  Decem- 
ber 1. 1891,  and  the  third,  dated  March  9, 1891,  expired  on  January 
31^  1892.  On  the  application  of  the  contractor  both  of  the  latter  con- 
tracts were  extended  by  direction  of  the  Chief  of  Engineers  to  July 
30^892. 

The  open-market  agreement  for  the  construction  of  stone  revetment 
wall,  approved  June  18, 1890,  was  closed  on  April  1, 1892,  the  amount 
of  wall  called  for  being  completed;  and  another  agreement  for  the  con- 
stjuction  of  about  800  additional  cubic  yards  of  wall,  mostly  in  the 
easterly  end  of  the  cut,  was  entered  into  on  April  19, 1892,  with  B.  F. 
Deniston,  attorney  for  the  administrators  of  John  Satterlee,  deceased, 
at  the  same  prices  paid  under  the  first  agreement,  viz,  $2.50  per  cubic 
yard  for  dry  stone  wall  and  $6  per  cubic  yard  for  wall  laid  in  mortar. 

The  contra<5t  with  P.  Sanford  Eoss,  dated  January  19, 1891,  expired 
on  January  31, 1892,  and,  on  application  of  the  contractor,  was  ex- 
tended by  direction  of  the  Chief  of  Engineers  to  December  30,  1892. 

It  was  exi)ected  that  all  the  work  between  the  dams  would  be  com- 
l)leted  during  the  summer  or  autumn  of  1892,  and  that  the  removal  of 
the  dams  inclosing  the  excavation  could  then  be  undertaken.  On  April 
25, 1892,  however,  a  communication  was  received  from  the  commissioner 
of  public  works.  New  York  City,  informing  this  oflQce  that  the  con- 
struction and  completion  of  the  bridge  which  the  city  was  about  to 
build  over  the  cut  on  the  line  of  New  J3roadway  could  not  be  assured 
earlier  than  November,  1893,  and  that  consequently  the  removal  of  the 
dams,  as  above  indicated,  would  break  all  connection  between  the  sec- 
tions of  the  city  north  and  south  of  the  canal  for  at  least  one  year,  and  as 
the  breaking  of  this  connection  on  the  only  thoroughfare  in  that  section 
of  the  city  would  work  great  injury  to  public  interests  and  convenience, 
the  commissioner  expressed  the  hope  that,  as  a  concession  to  the  pub- 
lic and  private  interests  involved,  and  as  a  courtesy  to  the  city  of  New 
York,  the  United  States  authorities  would  consent  to  the  continuance 
of  the  present  temporary  roadway  across  the  canal  which  passes  over 
the  east  dam  until  the  city  could  finish  the  bridge. 

As  the  benefits  to  commerce  to  be  derived  by  a  removal  of  the  dams 
and  the  establishment  of  water  communication  between  the  Harlem 
Eiver  and  Spuyten  Duyvil  Creek  will  be  deferred  only  for  a  compara- 
tively short  period,  whUe  a  saving  to  the  city  of  about  $100,000  will  be 
effected  by  building  the  bridge  piers  under  the  protection  of  the  dams, 
it  was  decided  for  these,  or  for  the  other  above  stated  reasons,  to  rec- 
ommend that  the  request  of  the  city  of  New  York,  expressed  through 
the  commissioner  of  public  works,  be  granted,  and  that  the  removal  of 
the  dams  be  deferred  until  the  bridge  is  finished.  But  as  the  contracts 
in  force  with  Lee  ]McCallum  and  P.  Sanford  Ross  included  the  removal 
of  the  dams,  and  tlie  construction  of  shore  revetments  on  both  sides  of 
the  cut  after  the  dams  are  removed,  it  became  necessary  either  to  ex- 
tend the  time  for  the  completion  of  these  contracts  at  least  one  year 
beyond  the  date  fixed  for  their  completion  or  to  so  modify  them,  with 
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the  consent  of  the  contractors,  that  the  fdnds  yet  to  be  expended  under 
the  contracts  could  be  applied  to  extend  the  dredging  in  Harlem  Biver 
and  Spuyten  Duyvil  Creek,  east  and  west  of  the  dams,  in  accordance 
with  the  approved  project.  The  latter  measure  wa«  favored,  as  a  chan- 
nel 9  feet  deep  at  mean  low  water  and  about  150  feet  wide  could  thus 
be  provided  from  the  Hudson  to  the  Harlem  River,  which  would  be- 
come available  on  the  removal  of  the  dams,  while,  without  the  addi- 
tional dredging,  only  about  8  feet  depth  in  a  narrow  channel  could  be 
provided. 

The  request  of  the  city  was  granted  by  the  Secretary  of  War  June 
13, 1892,  and,  with  the  approval  of  tlie  Chief  of  Engineers,  supplement- 
ary articles  of  agreement  were  accordingly  made  to  the  contracts,  dated 
December  29,  1890,  and  January  29, 1891,  respectively,  providing  for 
135,000  cubic  yards  of  additional  dredging  under  Mr.  McCallum's  eon- 
tract,  and  for  120,000  eubic  yards  of  additional  dredging  under  Itfr. 
Boss's  contract,  at  the  same  prices  paid  for  dredging  under  the  original 
contracts. 

Under  the  foregoing  contracts  and  agreements  the  following  work 
was  done  during  the  fiscal  year: 


Sock  and  earth  excavated  between  dame, 
[Under  contract  dated  Deoember  15,  1887.] 


Contract 
qaantity. 


Bemoved 

dorlns 

liscaf 

year. 


Benoved 

prior  to. 

Jane  30, 

1881. 


Total 
removed 

under 
contract. 


Above  mean  low  water  . 
Beluw  mean  low  water. . 


\CfMeyard*.  Ovbiepardt, 


Cubieyardi. 
126,489 
168,491 


fhilncysrdt, 
127.276 
173.627 


Total . 


300,000 


10.843 


288,960 


300.808 


Of  the  above*  total  201,294  cubic  yards  are  rock  and  99,509  cubic 
yards  earth. 

Under  the  supplementary  agreement  to  this  contract,  dated  March 
12, 1891, 703  cubic  yards  of  mud  and  meadow  sod  were  removed,  making 
a  total  of  10,209  cubic  yards  removed  under  this  agreement. 

[Under  contract  dated  Aiigiut  12,  1889.] 


Contract 
quantity. 


Bemovod 

daring 
flacalyear. 


Removed 

J  trior  to 
une30, 
1891. 


Total 
mDOTed 

nsder 
contract 


RoekeKoaTation.. 
Karih  exoavation . 
Earth  dredging. . . 


OuMcffordt. 
19,000 
30.000 
32,000 


Oubieyardit. 
7,375 
6,660 


Oi(Mey«rdt, 
398 
46,979 
11,000 


Total. 


90,000 


14,025 


O^JbioyrdM, 
7.773 
S3. 029 
11.009 


^,Tn 


[Under  contract  dated  March  0, 1891.] 


37,000 
7,000 

21,845 
2.345 

2,089 
5,598 

S3, 934 

Karth  ATcavatlon r-, 

7.938 

Total     

44.000 

24,190 

7,682 

81.872 
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DBEDGINO. 

Under  the  contract  of  December  29, 1890,  with  Lee  McCallum,  dredg- 
ing operations  in  the  Harlem  Eiver  were  contiuu^  from  June  30  to 
August  25, 1891,  when  the  dredging  plant  was  temporarily  withdrawn, 
permission  having  been  granted  the  ccmtractor  to  suspend  operations 
pendiug  the  construction  of  a  bulkhead  behind  which  to  deposit  the 
balance  ol  the  material  to  be  removed  under  the  contract. 

Dredginj^  was  resumed  on  May  12, 1892,  and  is  still  in  progress. 

Under  the  contract  with  P.  Sanford  Eoss,  dated  January  19, 1891, 
operations  were  begun  on  July  20  and  continued  to  December  22, 1891, 
when  the  dredging  plant  was  temporarily  withdrawn  until  the  removal 
of  the  west  dam  could  be  undertaken,  the  dredging  having  approached 
the  dam  as  close  as  it  was  deemed  advisable  to  dredge  with  safety  to 
the  dam. 

The  following  table  shows  the  work  done  under  the  above  contracts 
during  the  year: 


Location. 

Contract 
quantitj. 

Removed 

durinjr 
flacalyear. 

Removed 

prior  to 

June  30, 

1891. 

Total 
removed 
under  con- 
tract 

Chntraet  vnth  Lee  ifcCattum. 
Harlem  River 

Cubie  yards. 

249,000 
80,000 

160,000 
40,000 

Oubieydrds. 
150.315 

Cubic  yards. 
40,204 

Oubieyards. 
190,519 

ICaiit  Cofferdam. 

Oontraei  with  P.  Sanford  Ross. 
Spnjten  Duyvil  Creek 

82,420 

82,420 

WAaf.  (!offArHara       ....  .^   ..          ..   .  ...   ......   ... 

STONE  AND  TIMBER  REVETMENTS. 

Under  the  open  market  agreements  approved  June  18,  1890,  and. 
April  19,  1892,  1,152  cubic  yards  of  dry  stone  wall,  and  2,095  cubic 
yards  of  wall  laid  in  mortar,  were  built  during  the  year,  maJdng  a  to- 
tal of  1,715  cubic  yards  of  dry  stone  wall,  and  2,224  cubic  yards  of  wall 
laid  in  mortar,  built  to  dato. 

The  wall  built  is  in  five  detached  sections,  two  of  which  are  located 
in  the  west  end  of  the  cut,  two  in  the  east  end,  and  one  near  the  mid- 
dle, on  the  north  side.  They  have  a  combined  length  of  625  feet,  and 
vary  from  27  to  30  feet  in  height. 

Under  the  contract,  dated  August  12,  1889,  about  100  linear  feet  of 
crib-work  revetment,  and  90  feet  of  pile-work  revetment  were  built. 
These  revetments  adjoin  the  east  dam,  on  the  north  and  south  sides  of 
the  cut,  and  connect  with  the  easterly  ends  of  the^stone  retaining  walls 
located  there. 

The  work  in  the  rock  cut  was  continued  during  the  year  without  in- 
terruptions, excepting  such  as  were  occasioned  by  stormy  weather,  or 
accidents  to  the  working  plant,  ete.  The  cofl'erdams  have  been  mate- 
rially strengthened,  ^nd  the  leakage  through  them  is  now  compara- 
tively slight,  and  although  the  area  of  the  excavation  has  been  greatly 
increased,  and  many  new  springs  have  developed,  both  the  surface 
drainage  and  the  leakage  coming  into  the  work  can  be  easily  controlled 
by  the  two  i^uinps  available  for  this  purpose. 

As  the  result  pf  the  year's  work  the  excavation  of  the  section  of  canal 
^  prism  lying  between  the  two  dams  was  carried  down  to  grade  over  an 
*  ^ea  of  79,425  square  feet,  giving  a  total  area  of  285,000  square  feet 
BNG  92 50  r^^^^T^ 
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where  the  excavation  has  reached  grade,  leaving  an  area  of  only 
65,000  square  feet  over  which  the  rock  remains  to  be  excavated  in  order 
to  complete  the  cut  between  the  dams,  and  much  of  this  rock  has  already 
been  reduced  to  within  a  few  feet  of  grade.  All  of  the  revetment  wall 
necessary  to  protect  the  side  8loi)es  of  the  canal  chamber  and  prevent 
the  loose  rock  and  earth  arising  from  degradation  of  the  banks  from 
falling  into  the  cut  after  the  canal  has  been  opened  to  navigation  has 
been  built,  with  the  exception  of  a  section  about  100  feet  in  length  on 
the  north  side  near  the  eastern  end,  which  is  now  in  process  of  con- 
struction. 

In  the  Harlem  River  a  channel  9  feet  deep,  mean  low  water,  and  about 
150  feet  wide,  has  been  dredged  from  a  point  900  feet  north  of  Fordham 
Foot  Bridge,  where  it  connects  with  the  natural  channel,  to  within  200 
feet  of  the  Bast  Dam.  ' 

In  Spuyten  Duyvil  Creek  the  channel  near  the  Hudson  Biver  Rail- 
road Drawbridge  has  been  widened  to  about  65  feet,  with  a  depth  of  8 
feet,  mean  low  water;  the  channel  over  the  bar  at  the  EollingMill  deep- 
ened to  8  feet,  mean  low  water;  the  point  of  meadow  opposite  the 
Grovemment  Dock  cut  off  so  as  to  widen  the  channel  at  this  point  to 
240  feet;  and  Dyckman  Creek  and  the  meadow  in  front  of  the  West 
Dam  has  been  excavated  to  nearly  the  full  projected  width  and  depth 
to  within  100  feet  of.  the  West  Dam. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $190,421.14. 

This  improvement  can  not  be  well  or  economically  conducted  except 
under  large  appropriations.  The  amount  that  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1894,  is  $500,000. 

A  ftdl  statement  of  the  commerce  nkely  to  be  benefited  by  the  im- 
provement is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  has  been  in  local  charge  of 
this  improvement  during  the  year.  He  has  remained  constantly  upon 
the  work,  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  efficiency. 

Harlem  River  is  in  the  coUection  district  of  New  York.  The  nearest  light-house 
is  on  Blackwells  Island. 

AMOUNTS  APPROPRIATED. 

Jane  23,  1874,  allotment  from  appropriations  for  East  and  Harlem  Rivers.  $11, 000. 00 

By  act  of  Congress  approved : 

March  3, 1875 10,000.00 

June  18, 1878 300,000.00 

March  3, 1879 100,000.00 

August  11, 1888 ^,.     70,000.00 

September  19, 1880 250,000.00 

741,000.00 
Amount  expended  to  June  30^  1892,  inclusive  of  outstanding  liabilities. .  589, 12^  19 

Money  statement. 

July  1,1891,  balance  unexpended $342,296.95 

June  30, 1892,  amount  expended  during  fiscal  year 152, 161. 66 

July  1,1892,  balance  unexpended 190,137.29 

July  1, 1892,  outstanding  liabilities $38,259.48 

July  1, 1892,  amount  covered  by  uncompleted  contracts 142, 204. 41 

180,463.89 

July  1,1892,  balance  available 9,673.40 

Amount  appropriated  by  act  approved  July  13,  18W 176, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 184,673.40 
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i  Amount  (estimated)  required  for  completion  of  existing  project $1, 805, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1894 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

As  there  is  no  navigable  communication  between  the  Harlem  Biver  and  Spuyten 
Duyvil  Creek,  the  present  navigation  of  the  Harlem  River  is  practically  confined  to 
that  part  of  the  stream  between  its  junction  with  the  East  Kiver  and  Satterlee's 
Dock  at  foot  of  Two  hundred  and  twentieth  street,  a  distance  of  about  8  miles. 

Spuyten  Duyvil  Creek  is  navigable  from  its  junction  with  the  Hudson  Kiver  to 
Kingsbridge,  a  distance  of  If  miles. 

The  actual  commerce  of  the  Harlem  River  aud  Spuyten  Duyvil  Creek  for  the  fiscal 
year  ending  June  30,  1889,  and  June  30,  1890,  was  as  follows : 


Itema. 

1889. 

1890. 

General  merchandise 

Tons. 

1, 259, 516 
341,167 
202,500 
535, 766 

.  523,200 
131, 700 

Tons. 
1. 379, 334 
400,987 
346,858 
642,922 
506,363 
112,000 

Value, 

$98,114,135 

.11,325.607 

5,866,283 

2,287,600 

Grain,  ftonr,  etc •. . . .        ....                        

Lumber 

Buildincr  material 

Fuel . .:..::?!. ::. ...  ::...:.. 

2,464,800 
448,000 

Ice 

Total 

3,093,930 

3,384,466 

115,506,425 

The  total  tonnage  for  the  year  1890  shows  an  increase  over  that  of  1889  of  290,527 
tons,  or  over  9  per  cent. 

The  total  tonnage  for  the  year  1887  was  given  at  2,524,155  tons,  showing  an  in- 
crease in  the  present  tonnage  over  that  of  lw7  of  860,311  tons,  or  34  per  cent  in  the 
three  years. 

Of  the  total  tonnage  for  1890,  1,407,882  tons  were  received  at  and  shipped  from  the 
docks  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  directly  below 
Second  Avenue  Bridge,  and  246,402  tons  were  handled  by  the  New  York  and  Northern 
Railway  Company  at  their  docks  near  High  Bridge.  Of  the  balance,  1,709,^2  tons 
were  distributed  among  the  various  docks  on  the  Harlem  River  between  Ninety- 
second  street  and  Fordham  Heights,  and  20,550  tons  at  various  point-s  on  the  Spuy- 
ten Duyvil  Creek. 

A  large  proportion  of  the  freight  handled  at  the  railroad  docks  is  carried  in  and 
out  of  the  Harlem  on  railroad  car  floats  And  transfer  boats  connecting  the  railroads 
of  the  New  Jersey  and  Pennsylvania  terminating  at  Weehawken,  Hoboken,  and 
Jersey  City  with  those  of  New  England,  while  the  general  commerce  of  the  river  is 
carried,  on  mainly  in  barges  and  canal  boats  in  tow  of  steam  tugs  and  in  schooners 
and  the  smaller  class  of  sailing  vessels. 

During  the  past  two  years  new  docks  have  been  built  between  Fourth  and  Madison 
avenue  and  directly  above  Madison  Avenue  Bridge  on  the  south  side  of  the  river. 
These  docks  have  a  combined  river  frontage  of  about  1,400  feet,  and  are  mainly  oc- 
cupied by  dealers  in  brick  and  building  materials.  Most  of  the  material  received 
by  them  is  carried  in  schooners  and  barges  and  enters  largely  into  the  construction 
of  the  numerous  buildings  being  erected  in  this  rapidly  developing  section  of  the 
city.  Extensive  docks  have  also  just  been  completed  on  the  north  side  of  the  river 
between  the  entrance  to  Cromwell  Creek  aud  One  hundred  aud  fiftieth  street,  cover- 
ing about  2,000  feet  of  river  front.  With  this  expansion  of  dockage  facilities,  and 
rapid  development  of  new  industries  along  the  line  of  the  river,  the  increase  in  ton- 
nage during  the  year  1892,  so  far  as  can  be  learned  from  present  investigation  and 
inquiries,  has  been  fully  up  to  the  average  increase  during  the  last  four  years,  indi- 
cating a  present  annual  tonnage  of  over  4,000^000  tons. 
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CBiP.  232.— AN  ACT  to  provide  for  the  construction  of  a  bridge  oyer  the  Harlem  Ship  Canal  in  the 
\  city  of  New  York. 

[Approved  by«the  governor  April  IS,  1892.    Passed,  three-flftha  being  present.] 

The  people  of  the  State  of  New  *Fork,  represented  in  senate  and  assembly,  do  enact  as 
follows: 

Section  1.  Tlie  commisBioner  of  public  works  of  the  city  of  New  York  is  hereby 
authorized  to  erect  aud  construct  of  stone,  iron,  or  steel,  or  one  or  more  of  these  uia- 
terials,  a  suitable  bridge  and  approaches  thereto,  with  the  necessary  abutments  and 
arches  over  adjacent  streets  or  avenues  for  the  passage  of  persons,  animals,  vehicles, 
and  traffic  across  tl^e  Harlem  Ship  Canal  in  said  city  on  the  line  of  the  road  or 
-^oroughfare  knows  as  Kingsbridge  road  or  Broadway,  at  such  points  on  said  road 
or  thoroughfare  as  the  said  commissioner  shall  ascertain  and  determine  to  be  prac- 
ticable, and  to  make  such  changes  in  the  grade  line  of  streets  or  avenues  approach- 
ing said  bridge  as  may  be  necessary  to  carry  out  the  purpose  of  this  act  and  for  the 
proper  construction  of  the  improvement  hereby  authorized.  Said  bridge  shall  not 
be  less  than  fifty  feet  in  width  for  passage,  and  the  grade  thereof  shall  Mat  such  an 
elevation  as  shall  be  required  by  tne  acts  of  Congress  of  the  United  States  in  rela- 
tion to  said  ship  canal,  but  not  less  than  twenty-six  feet  above  mean  high-water 
mark  of  said  ship  canal,  and  shall  be  otherwise  constructed  in  conforrai^  with  the 
general  provisions  of  law  contained  in  section  six  hundred  and  seventy-six,  chapter 
thirteen,  of  chapter  four  hundred  and  ten  t)f  the  laws  of  eighteen*  hundred  and 
eighty-two,  regulating  the  construction  of  bridges  over  the  Harlem  River  and  Spuy- 
ten  Duyvil  Creek.  Said  bridge  shall  be  free  for  the  passage  of  persons,  animals, 
vehicles,  .and  traffic,  and  when  completed  shall  be  kept  and  maintainea  in  good 
order  and  repair  by  the  department  of  public  works  in  said  city :  Provided,  however. 
That  nothing  shall  be  done  under  this  act  until  the  plans  and  specifications  for  the 
said  bridge  and  approaches  thereto,  with  the  necessary  abutments  and  arches  as 
aforesaid,  as  well  as  the  proposed  changes  hereby  authorized  in  the  grade  lines  of 
l^e  streets  or  avenues  approaching  the  said  bridge  shall  have  been  submitted  to  and 
approved  by  the  board  of  estimate  and  apportionment  of  said  city. 

Sec.  2.  The  said  commissioner  of  public  works  shall,  upon  such  approval  by  t^e 
board  of  estimate  and  apportionment,  proceed  to  construct  the  said  oridge  and  ap- 
proaches thereto,  with  the  necessary  abutments  and  arches  as  aforesaid,  and  the 
same  sh*all  be  completed  within  three  years  from  the  time  of  such  approval.  The 
work  of  constructing  said  bridge  and  approaches  thereto,  with  the  necessary  abut- 
ments and  arches  as  aforesaid,  and  the  furnishing  of  all  the  materiid  and  labor 
necessary  therefor,  shall  be  done  by  contract  or  contracts  made  at  public  letting  to 
the  lowest  bidder  or  bidders,  pursuant  to  the  general  provisiods  of  law  and  ordi- 
nance regulating  the  letting  of  contracts  in  said  city. 

Sec.  3.  The  expense  of  constructing  said  bridges  and  approaches  thereto,  with 
the  necessary  abutmcMits  and  arches  as  aforesaid,  shall  not  exceed  four  himdred  thou- 
sand dollars,  and  such  further  sum  for  paying  awards  for  damages  caused  by  reason 
of  the  change  of  grade  of  streets  ot  avenues  approaching  the  same,  authorized  by 
this  act,  as  may  be  awarded  by  the  board  of  assessors  of  the  said  city,  whose  duty 
it  shall  be  to  estimate  the  damage  which  each  owner  of  land  fronting  on  such  street 
or  avenue  will  sustain  by  reason  of  such  change  to  such  land,  or  to  any  improve- 
ment thereon,  aud  make  a  just  aud  equitable  award  to  the  amount  of  such  damage 
to  the  owner  or  owners  of  such  lands  or  tenements  fronting  on  such  street  or  avenue, 
and  opposite  thereto,  and  alfected  by  such  change  of  grade.  The  comptroller  of  said 
vAty  shall,  from  time  to  time,  when  tlirected  by  the  board  of  estimate  and  apportion- 
ment, prepare  and  issue  bondn  of  said  city,  bearing  interest  at  not  more  than  four 
])er  centUQi  per  anmmi,  and  redeemable  from  time  to  time,  but  not  less  than  twenty 
years  aft<'r  the  date  thereof,  for  the  purpose  of  defraying  the  expense  of  construct- 
ing the  Hii'id  bridge  aud  approaches  thereto,  with  the  necessary  abutments  and  arohee 
UK  aforesaid,  aud  lor  payiug  the  awards  which  may  be  made  for  damages  by  reason 
of  any  change  of  grade  as  aforesaid.  Such  bonds  shall  not  be  sold  for  less  tiian  the 
par  value  thereof,  and  the  moneys  reeeived  from  the  sale  of  the  said  bonds  shall  be 
depoHited  in  the  treanury  of  the  said  city,  and  shall  be  drawn  and  paid  by  the 
eomptroller  of  the  said  eity  for  the  several  objects  and  purposes  provided  in  this  act^ 
upon  vouchers  in  a  form  to  be  prescribed  by  the  said  comptroller. 

{<KC.  4.  With  the  edusent  and  api)roval  of  the  board  ol  estimate  and  apportion- 
ment lirst  had  and  obtained,  the  conimisHioner  of  public  works,  for  and  in  behalf  of 
the  mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  is  hereby  Anthor- 
ized  to  acquire  title  in  fee  to  any  land  which  he  may  deem  necessary  for  the  parpoM 
of  the  construction  of  the  said  bridge  and  approaches  with  the  necessary  abutments 
or  arches  as  aforesaid,  and  to  that  end,  the  said  commissioner  may  make  applioatioB 
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to  the  supreme  conrt  in  the  first  judicisil  tlistrict  for  the  appointment  of  conuuis- 
sionerof  estimate,  specifying  in  such  application,  the  lands  sought  to  he  acquired 
for  the  purpose  aforesaid.  The  provisions  of  law  relating  to  the  taking  of  priyate 
property  for  puhlic  streets  or  places  in  the  said  city,  are  hereby  made  applicable  as 
far  as  may  be  necessary,  to  the  acquiring  of  the  said  land  as  aforesaid.  The  amount 
or  amounts  awarded  for  the  said  land  and  the  expense  of  the  proceedings  hereby 
authorized  for  the  acquiring  of  the  same  shall  form  part  of  and  be  included  within 
the  expense  of  constructing  the  said  bridge  and  approaches  thereto,  with  the  neces- 
sary abutments  and  arches  authorized  by  the  third  section  of  this  act. 
8ec.  5.  This  act  shall  take  eifeci  immediately. 


Crap.  339.— AN  ACT  to  reflate,  improve,  and  eiilarisre  Pork  avenne  above  One  handred  and  Bfxth 
8trfM)t,  ill  the  city  of  New  York,  and  providing  for  tHe  pasnage  of  intersecting  streets  under  the  rail- 
road structure  of  the  New  York  and  Harlem  Kailroad  Cfompany,  and  for  the  elevation  of  said  railroad 
structure,  and  for  changing  the  grade  of  said  railroad,  ana  for  the  construction  of  a  new  railroad 
bridge  at  an  increaaed  elevation  over  the  Harlem  Kiver,  and  providing  for  all  changes  in  any  ave* 
nues.  streets,  or  railroads  that  may  be  necessary  by  reason  of  such  clumge  in  strootarB  and  grade 
and  increased  elevation  of  bridge,  and  for  other  purposes. 

(Approved  by  the  governor  April  19, 1892.    Passed,  three-fifths  being  present.] 

The  jpeople  of  the  State  of  New  York,  represented  in  senate  and  assembly,  do  enact  as 
follows : 

Section  1.  The  grade  of  the  New  York  and  Harlem  Railroad  between  One  hundred 
and  sixth  street  and  the  Harlem  River,  as  now  established  by  chapter  seven  hundred 
and  two  of  the  laws  of  eighteen  hundred  and  seventy-two,  shall  be  changed  and 
altered  as  follows:  Commencing  at  or  about  One  hundred  and  sixth  street,  the  gra<le 
shall  ascend  going  northwardly  at  the  rate  of  forty  feet  per  mile  to  One  hundred  and 
sixteenth  street;  and  thence  the  grade  shall  descend,  going  northwardly,  at  the 
rate  of  twenty-fonr  and  seven-tenths  feet  per  mile  to  One  nundred  and  twenty-ninth 
street;  thence,  still  descending  northwardly  at  the  rat«  of  twenty-nine  and  six- 
tenths  feet  per  mile,  to  a  point  about  eighty  feet  southwardly  from  the  present 
legally  established  bulkhead  line  on  the  southi  side  of  the  Harlem  River;  thence, 
going  northwardly,  the  grade  over  the  Harlem  River  shall  be  level  at  an  elevation 
of  twenty-six  feet  above  nigh- water  line  of  spring  tides,  to  a  point  about  eighty  feet 
north  of  the  present  legally  establishecl  bnlkhead  line  on  the  north  side  of  the  Har- 
lem River;  thence,  descending  on  a  grade  of  not  exceeding  thirteen  feet  per  mile,  to 
a  point  twenty  feet  south  of  the  south  line  of  One  hundred  and  thirtv-eighth  street: 
thence,  still  descending  northwardly  on  a  grade  of  not  exceeding  thirty-seven  feet 
per  mile,  to  the  south  line  of  One  hundred  and  forty-fourth  street;  thence,  still  de- 
scending on  a  grade  not  exceeding  twenty-nine  feet  per  mile  to  the  level  of  the  road- 
bed of  the  New  York  and  Harlem  Railroad,  as  now  legally  established  and  con- 
structed, at  or  about  the  south  line  of  One  hundred  and  forty-ninth  street. 

2.  The  viaduct  structure,  as  it  now  exists  between  One  hundred  and  sixth  and 
the  south  side  of  One  hundred  and  eleventh  streets,  shall  be  adapted  to  the  new 
grade  line  as  established  by  the  preceding  section  by  raising  its  parapet  walls,  and 
nlling  in  with  earth  or  other  materials  between  the  same  to  the  height  required 
by  the  new  grade ;  and  from  the  south  side  of  One  hundred  and  eleventh  street  to 
the  Harlem  River,  the  railroads  tracks  and  roadbed  shall  be  carried  on  a  viaduct 
structure  of  iron  or  steel,  or  of  both  of  these  materials  combined,  consisting  of  three 
lines  of  plate  glsders,  supported  on  columns  of  iron  or  steel,  standing  on  suitable 
pedestals  of  stone  or  brick  masonry,  with  foundations  under  the  same  of  timber 
piling  or  concrete,  as  may  be  found  necessary. 

3.  The  i^reseut  depressed  cut  of  the  railroad  extending  from  One  hundred  and 
fifteenth  street  to  One  hundred  and  thirty-third  street  shall  be  filled  in  with  earth 
or  other  suitable  material,  and  its  parapet  walls  taken  down  below  the  line  of  the 
under  side  of  the  avenne  paving;  and  the  bridge  which  now  carries  One  hundred 
and  sixteenth  street,  the  roadway  between  One  hundred  and  seventeenth  and  One 
hundred  and  eighteenth  streets ;  the  bridges  which  carry  One  hundred  and  nine- 
teenth, One  hundred  and  twentieth.  One  hundred  and  twenty-first,  One  hundred 
and  twenty-second.  One  hundretl  and  twenty-third,  One  hundred  and  twenty- 
fourth.  One  hundred  and  twenty -fifth,  One  hundred  and  twenty-sixth,  One  hun- 
dred and  twenty-seventh,  One  hundred  and  twenty-eighth,  and  One  hundred  and 
twenty-ninth  streets  over  the  said  depressed  cut,  also  the  foot  bridges  over  the  same  at 
One  hundred  and  thirtieth  and  One  hundred  and  thirty-first  streets  shall  be  removed, 
and  the  space  between  the  exterior  lines  of  the  said  parapet  walls  shall  form  a  part 
of  Park  avenue,  and  be  paved  with  stone  paving  of  the  same  character  and  descrip- 
tion as  Park  avenue  is  now  paved,  and  shall  be  laid  in  accordance  with  the  grades  of 
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Park  avenue  as  now  established,  and  the  iron  bridges  which  now  carry  the  raihtiad 
tracks  over  One  hundred  and  twelfth  and  One  hundred  and  thirteenth  streets  shall 
also  be  removed  or  be  raised  to  the  new  grade  line. 

4.  The  new  viaduct  structure  of  iron  or  st^el,  provided  for  by  section  two,  shall 
be  built  at  such  height  that  all  streets  from  and  inclusive  of  One  hnndred  and 
twelfth  street  to  the  Harlem  River,  shall  be  passed  over  wil^  a  clear  height  of  not 
less  than  fourteen 'feet  above  the  surface  of  the  pavement,  and  One  hundred  and 
fourteenth,  One  hundred  and  fifteenth.  One  hundred  and  seventeenth,  One  hnn- 
dred and  eighteenth^  On«  hundred  and  thirtieth.  One  hundred  and  thirty-first, 
One  hundred  and  thirty-second.  One  hundred  and  thirty-third  streets,  and  the 
exterior  street  along  the  bulkhead  of  the  south  side  of  the  Harlem  River  which  do 
not  now  cross  the  said  railroad  shall  be  opened,  regulated,  and  paved,  and  shall 
pass  under  the  new  viaduct  structure  the  same  as  provided  for  all  other  streets  in 
this  section. 

5.  The  supporting  columns  of  the  new  viaduct  structure  shall  divide  it  into  spans 
of  about  sixty-five  feet  center  to  center  longitudinally  with  the  railroad  and  be 
disposed  in  groups  of  three  transversely  at  right  angles,  one  column  on  the  center 
line  of  the  railroad,  and  one  column  on  each  side  of  said  center  line  at  a  distance  not 
to  exceed  twenty-eight  feet  each  way  between  the  center  of  said  columns,  excepting 
that  at  the  crossings  of  One  hundred  and  sixteenth  and  One  hundred  and  twenty- 
fifth  streets,  and  the  exterior  street  (being  one  hundred  feet  in  width)  columns  may 
be  erected  on  the  center  line  of  said  streets  and  also  on  the  curb  lines,  and  the  said 
columns  shall  not  exceed  twenty-four  inches  by  twenty^four  inches  of  extreme  ex- 
ternal diameter  above  the  level  of  the  street  pavement,  and  shall  be  protected  at 
their  bases  on  the  pavement  with  circular  cast-iron  wheel  guards  of  sufficient 
diameter  to  defend  the  shafts  of  said  columns  from  abrasion. 

6.  The  railroad  tracks  shall  be  carried  on  a  solid,  tight  floor,  and  the  drainage 
water  shall  be  conducted  by  pipe  into  the  sewers. 

7.  The  New  York  and  Harlem  Railroad  Company,  or  its  lessee,  the  New  York  Cen- 
tral and  Hudson  River  Railroad  Company,  is  hereby  authorized  and  permitted,  at 
its  election,  to  erect  station  houses  on  ooth  sides  of  the  railroad  at  One  hundred  and 
twenty-fifth  street,  with  platforms  extending  from  the  north  line  of  One  hundred 
and  twenty-fourth  street  to  the  south  line  of  One  hundred  and  twenty-sixth  street; 
and  for  the  support  of  the  girders  to  sustain  such  stations  and  platforms  columns 
may  be  erected  along  the  curb  lines  of  Park  avenue,  between  One  hundred  and 
twentj^-fourth  and  One  hundred  and  twenty-sixth  streets,  and  on  the  curb  lines  of 
One  hundred  and  twenty-fifth  street  east  and  west  of  Park  avenue  as  may  be  i^eces- 
sary,  the  said  station  columns  not  to  exceed  fifteen  inches  square  in  size  above  the 
surface  of  the  pavement.  The  said  stations  and  platforms  shall  be  reached  by  stain 
not  less  than  nve  feet  in  width,  which  shall  terminate  on  the  sidewalk  pavement  on 
both  sides  of  One  hnndred  and  twenty-fifth  street  east  and  west  of  Park  avenue, 
and  also  upon  the  pavement  on  both  sides  of  Park  avenue  adjacent  to  the  north  line 
of  One  hundred  and  twenty-fourth  street  and  the  south  line  of  One  hundred  and 
twenty-sixth  street.  The  station  houses  may  be  built  over  the  roadway  of  One 
hundred  and  twenty-fifth  street,  and  may  be  of  a  length  equal  to  the  distance  be- 
tween the  curb  lines  of  the  same. 

8.  The  Harlem  River  shall  be  crossed  by  the  four  tracks  of  the  said  railroad  on  a 

Eivot  draw- bridge,  the  center  of  which  shall  coincide  with  the  center  of  the  draw- 
ridge  now  standing,  but  the  new  bridge  shall  be  so  built  that  the  lowest  pai-t  of  its 
structure  shall  have  a  clear  height  of  twenty-four  feet  above  high  water  of  spring 
tides,  and  shall  provide  passage'way  for  vessels  on  both  sides  of  the  center  pier,  each  of 
one  hundred  feet  width  in  clear,  measured  at  right  angles  to  the  a^is  or  current  of 
the  river  at  the  point  of  its  passage  under  this  bridge.  The  extreme  ends  of  the 
draw-bridge  shall  be  sustained  on  abutments  of  stone  masonry,  and  a  protection  pier 
of  proper  width  to  eftectually  protect  the  structure  of  the  draw-bridge  when  swung 
open  for  the  passage  of  vessels  may  be  built  in  the  river  on  a  line  narallel  with  the 
direction  of  the  current  of  the  river,  no  part  of  which,  however,  shall  in  any  way 
diminish  the  clear  widtli  of  one  hundred  feet  passageway  on  both  sides  of  the  same. 

9.  From  the  north  abutment  of  the  Harlem  River  Bridge  the  new  grade  of  the 
railroad  shall  be  carried  on  a  viaduct  structure  consisting  of  parallel  retaining  walls 
of  stone  masonry,  with  earth  filling,  to  the  south  side  of  One  hundred  and  thirty- 
eiffhth  street,  with  suita1)le  openings  for  the  passage  of  One  hundred  and  thirty- 
firth  street  and  Mott  avenue,  over  whicli  streets  the  railroad  shall  pass  on  bridges  of 
iron  or  steel,  Rup]iorted  on  stone  aVmtnients.  The  railroad  tracks  shall  be  carrietl 
over  One  hundred  aud  thirty-eighth  street  on  a  bridge  of  iron  or  steel,  of  one  hun- 
dred feet  in  width,  divided  into  three  spans  consisting  of  one  clear  span  over  the 
roadway  between  the  curb  lines,  and  with  side  spans  over  each  of  the  sidewalks 
supported  on  stone  masonry  abutments  built  upon  the  north  and  south  lines  of  said 
street,  and  by  iron  columns  on  the  curb  lines. 
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10.  In  order  to  secure  fourteen  feet  clear  of  headroom  under  the  lowest  part  of  the 
bridge  carrying  the  railroad  tracks  over  One  hundred  and  thirty -eighth  street,  the 
grade  level  of  Oae  hundred  and  thirty-eighth  street  as  now  established,  shall  be 
altered  and  be  depressed  under  the  said  bridge,  one  and  one-half  feet,  and  the  bridge 
which  now  carries  One  hundred  and  forty -fourth  street  over  the  depressed  tracks 
of  the  New  York  and  Harlem  Railroad  may  be  raised  to  a  height  not  exceeding  seven 
and  one-half  feet  above  its  elevation  as  now  constructed,  and  the  grades  of  the 
streets  and  avenues  forming  the  approaches  to  the  said  bridge,  that  is  to  say,  on  One 
hundred  and  thirty-eighth  street  between  Mott  avenue  and  Railroad  avenue^  and  on 
One  hundred  and  forty-fourth  street  eastwardly  and  westwardly  from  the  railroad 
bridge,  and  on  Railroad  avenue  northwardly  and  southwardly  from  One  hundred 
and  forty-fourth  street,  shall  be  altered  and  changed  to  correspond  with  the  depres- 
sion of  One  hundred  and  thirty-eighth  street  grade,  and  the  raising  of  One  hundred 
and  forty-fourth  street  bridge,  in  such  manner  as  may  be  prescribed  oy  the  municipal 
authorities  having  jurisdiction  in  the  premises. 

11.  North  of  the  north  abutment  of  One  hundred  and  thirty-eighth  street  bridge 
to  One  hundred  and  forty-ninth  street  the  roadbed  of  the  railroad  may  be  raised 
to  its  new  grade  level  by  filling  of  earth,  or  in  any  other  way,  at  the  discretion  of 
the  railroad  company. 

12.  The  New  York  and  Harlem  Railroad  Company,  or  its  lessee,  the  New  York 
Central  and  Hudson  River  Railroad  Company,  during  the  making  of  the  change  in 
the  elevation  of  the  aforesaid  structure  and  bridge  is  authorized  to  construct  a  tem- 
porary bridge  over  the  Harlem  River,  and  to  maintain  such  temporary  structures  as 
ua^  be  found  necessary  for  the  operation  of  its  road,  and  to  occupy  any  part  or  parts 
of  any  public  streets  or  avenues  in  the  city  of  New  York  necessary  for  such  pur- 
proses,  all  of  which,  however,  shall  be  done  under  the  approval,  direction  and  sanc- 
tion of  the  board  hereinafter  appointed. 

13.  There  shall  be  a  board  whose  duty  it  shall  be  to  execute,  direct,  and  superin- 
tend the  construction  of  the  said  improvement  from  One  hundred  and  sixth  street 
to  the  line  of  the  Harlem  River  or  point  at  which  the  new  bridge  over  the  Harlem 
River,  authorized  by  this  act  to  be  constructed,  shall  commence,  which  board  shall 
be  called  *'The  board  for  the  Park  avenue  improvement  above  One  hundred  and 
sixth  street."  It  shaU  be  the  duty  of  the  said  board  to  file  a  monthly  statement 
under  oath  of  the  items  of  its  expenditures  with  the  comptroller  of  the  city  of  New 
York.  Regular  accounts  of  all  its  transactions  shall  be  kept  by  the  board,  which 
shall  be  open  to  the  inspection  of  the  officers  of  the  said  railroad  company  and  to 
the  comptroller  of  the  city  of  New  York.  The  said  board  is  authorized  to  pass 
suitable  by-laws  for  its  own  regulation  and  government,  and  to  select  a  presiding 
officer  and  secretary  from  its  number.  It  shall  keep  a  re<-ord  of  all  its  proceedings. 
The  said  board  shall  consist  of  five  members  to  be  appointed  by  the  mayor  of  the 
city  of  New  York,  two  of  whom  shall  be  civil  engineers  experienced  in  railroad  and 
bridge  construction.  In  case  of  the  death,  removal,  or  resignation  of  any  member 
of  the  said  board,  or  their  or  either  of  their  successors,  the  vacancy  shall  be  filled 
by  appointment  by  the  mayor  of  the  city  of  New  York.  The  said  board  is  hereby 
authorized  and  directed  to  take  the  entire 'charge  and  control  of  the  said  improve- 
ment from  One  hundred  and  sixth  street  to  the  line  of  the  Harlem  River,  or  the 
point  at  which  the  new  bridge  over  the  Harlem  River  authorized  by  this  act  to  be 
constructed  shall  commence,  and  to  execute  the  same  in  conformity  with  the  pro- 
visions of  this  act,  in  a  substantial  and  workmanlike  manner.  Such  work  shall  be 
done,  so  far  as  possible,  by  contract.  Advertisements  shall  be  made  as  the  board 
shall  direct,  for  bids  or  proposals  for  the  work  proposed  from  time  to  time  to  be  con- 
tracted, and  the  contracts  shall  be  awarded  to  the  lowest  responsible  bidder  who 
shall  approved  by  the  board.  The  contractors  shall  be  required  to  give  such  bonds 
for  the  faithful  performance  and  execution  of  the  work  as  the  said  board  shall  re- 
quire. Each  member  of  the  board  shall  receive  ten  dollars  for  every  day  that  he 
shall  be  employed  in  the  performance  of  his  duties  under  this  act.  The  board  may 
appoint  one  of  its  number  as  a  general  superintendent  of  the  work.  The  said  board 
shall  prepare  plans  of  said  improvement  in  conformity  with  this  act,  which  when 
approved  by  the  commisioner  of  public  works  sliall  be  file<l  in  the  office  of  the  comp- 
troller of  the  city  of  New  York.  The  said  board  shall  also  file  with  the  comptroller 
specifications  and  an  estimate  of  the  cost  of  said  work.  The  members  of  the  said 
board  before  entering  upon  the  performance  of  their  duties,  shall  severally  take  and 
subscribe  an  oath  or  affirmation  oef ore  a  judge  of  a  court  of  record  of  the  city  of  New 
York  faithfully  to  perform  the  trusts  and  duties  required  of  them  by  this  act  and 
as  a  member  of  the  said  board,  which  oath  shall  be  hied  in  the  office  of  the  comp- 
troller of  the  city  of  New  York.  All  work  to  be  done  upon  or  under  any  street, 
between  One  hundred  and  sixth  street  and  the  south  line  of  the  Harlem  River  shall 
be  done  under  the  supervision  of  the  department  of  public  works,  and  the  commis- 
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sioner  of  pnblio  works  slial]  appoint  necessary  inspectors  and  enj^neors  for  the  sa- 
pervision  of  such  work,  who  shall  he  paid  a  reasonable  compensation,  to  he  included 
m  the  cost  of  eaid  improvement. 

14.  When  the  said  plan,  specification,  and  estimate  shall  he  made  and  filed  as 
aforesaid,  the  expense  and  cost  of  the  said  improvement  shall  he  home  and  paid  hy 
the  New  York  and  Harlem  Railroad  Company,  or  its  lessee,  the  New  York  Central 
and  Hudson  River  Railroad  Company,  and  the  mayor,  aldermen,  and  commonalty 
of  the  city  of  New  York,  in  equal  proportions,  as  the  construction  of  the  said  improve- 
ment prof^resses.  When  and  as  often  as  it  shall  appear  hy  the  certificate  of  the 
superintending  engineer  of  the  work  of  thp  said  improvement,  duly  certified  hy  the 
aforesaid  hoard,  that  the  sum  of  twenty-five  thousand  dollars  has  heen  expended 
thereon  by  either  of  said  railroad  companies,  specifying  the  portions  and  divisions 
of  the  said  improvement  where  the  said  expenditure  has  been  made,  the  comptroUer 
of  the  city  of  New  York  shall  draw  his  warrant  upon  the  treasury  of  the  said  city  in 
favor  of  the  treasurer  of  the  said  railroad  company  hearing  and  paying  said  expense, 
for  one-half  of  the  said  sum,  which  shall  he  duly  signed  and  countersigned  by  the 
proper  officers  of  said  city,  upon  whom  by  law  is  devolved  the  duty  of  signing  and 
countersigning  warrants,  ana  deliver  it  to  the  said  railroad  company  for  and  on 
account  of  the  one-half  of  the  expense  and  cost  of  the  said  improvement  to  be  home 
and  paid  by  the  city  as  aforesaid;  but  in  no  event  shall  the  proportion  of  the  cost 
of  said  improvement  to  be  paid  by  the  city  of  New  York  exceed  the  sum  of  seven 
hundred  and  fifty  thousand  dollars,  and  if  the  cost  of  said  improvement  shall  exceed 
the  sum  of  one  million  five  hundred  thousand  dollars,  then  the  entire  excess  over 
and  above  such  sum  shall  be  borne  and  paid  by  the  New  York  and  Harlem  Railroad 
Company,  or  its  lessee,  the  New  York  Central  and  Hudson  River  Railroad  Company. 

15.  For  the  purpose  of  raising  the  sum  or  amount  of  the  cost  of  the  said  improvement 
to  be  borne  and  paid  by  the  city  of  New  York,  it  shall  be  the  duty  of  the  comptroller 
and  other  proper  officers  of  the  city  of  New  York  to  borrow,  from  time  to  time,  by  the 
issue  of  bonds,  bearing  such  rates  of  interest  as  they  may  deem  proper,not  exceeding 
four  per  centum  per  annum,  payable  semiannually,  such  sums  as  may  be  necessary  to 
pay  tne  one-half  part  of  all  amounts  called  for  by  the  certificates  of  the  superintending 
engineer  provided  for  in  the  preceding  section  of  this  act.  Such  bonds  shall  be  known 
as  assessment  bonds  for  the  Park  avenue  improvement  above  One  hundred  and  sixtii 
street.  Such  bonds  shall  be  issued  by  the  comptroller,  when  authorized  by  the  board  of 
estimate  and  apportionment,  at  not  less  than  par,  for  such  period  as  said  comp- 
troller may  determine,  not  exceeding  five  years.  Such  bonds  shall  be  sold  by  the 
comptroller  by  inviting  proposals  therefor  by  public  advertisement  for  not  less  than 
ten  days,  and  the  same' snail  be  awarded  to  tne  highest  bidder  therefor,  and  said 
proposals  shall  be  only  publicly  opened  by  the  comptroller  in  the  presence  of  the 
commissioners  of  the  sinking  fund,  or  such  of  them  as  shall  attend  at  the  time  and 
place  specified  in  the  advertisement  therefor.  The  comptroller,  with  the  approval 
of  said  commissioners,  shall  determine  what,  if  any,  of  such  proposals  shall  be  ac- 
cepted, and  upon  the  payment  into  the  city  treasury  of  the  amounts  due  hy  the  per- 
sons whose  bids  are  accepted  respectively,  certificates  therefor  shall  be  issued  to 
them  as  authorized  by  law. 

16.  Upon  the  completion  of  snch  work  and  final  payment  hy  the  comptroller  of  the 
proportion  of  the  cost  of  said  improvement  to  be  home  by  the  city  of  New  York,  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  by  the  counsel  to  the 
corporation  of  said  city,  is  hereby  authorized  and  directed  to  make  application  to 
a  special  term  of  the  supreme  court  in  and  for  the  first  department  for  the  appoint- 
ment of  commissioners  of  assessment,  and  the  said  court  shall  thereupon  name  three 
discreet  and  disinterested  persons,  being  citizens  of  the  city  of  New  York,  as  sach 
commissioners  of  assessment,  for  the  purpose  of  performing  the  duties  hereinafter 
mentioned  in  that  behalf  prescribed.  Twenty  days'  notice  of  such  applications 
shall  be  published  in  the  City  Record  and  in  at  least  two  other  newspapers  published 
in  the  city  of  New  York.  Upon  the  appointment  of  said  commissioners,  they  shall 
severally  take  and  subscribe  an  oath  or  affirmation  before  some  officer  authorized  to 
administer  oaths,  faithfully  to  perform  the  trusts  and  duties  required  of  them  hy 
this  act,  which  oaths  shall  be  annexed  to  and  filed  with  their  report.  In  ease  of  the 
death,  resignation,  or  refusal  to  act  of  any  such  commissioner  of  assessment,  it  shall 
and  may  be  lawful  for  the  court  aforesaid,  or  any  one  of  the  justices  thereof,  on  the 
application  of  the  mayor,  aldermen,  and  commonalty  of  the  city  of  New  York  as  of- 
ten as  such  event  shall  happen,  to  appoint  a  discreet  and  disinterested  person,  being 
n  citizen  of  the  city  of  New  York,  as  such  commissioner  of  assessment  in  the  place 
and  stead  of  such  commissioner  so  dying,  resigning,  or  refusing  to  act,  and  the  sur- 
viving or  acting  commissioners,  as  the  case  may  be,  shall  havei'ull  power  to  proceed 
in  the  execution  of  their  duties  under  their  appointment  until  a  successor  of  such  com- 
missioner so  dying,  resigning,  or  refusing  to  act  shall  be  appointed.  It  shall  be  the 
duty  of  said  commissioners  to  view  the  improvement  provided  for  by  the  terms  of 
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this  act  from  One  himdred  and  sixth  street  north  to  the  Harlem  River,  and  all  sach 
lands,  tenements,  hereditaments^  and  premises  as  they  may  ultimately  include  within 
the  area  of  assessment  that  may  be  fixed  and  determined  by  them  and  shall  proceed 
to  determine  the  area  upon  which  an  assessment  shall  be  imposed  sufficient  to  meet  and 
pay  the  entire  amount  of  the  assessment  bonds  which  may  be  issued  in  pursuance 
of  the  provisions  of  section  fifteen  of  this  act,  together  with  interest  on  such  bonds 
to  the  date  of  the  levying  of  such  assessment,  or  such  portion  of  said  bonds  and  in- 
terest as  the  said  commissioners  of  assessment  shall  determine  should  be  paid  by 
assessment.  It  shall  and  may  be  lawful  to  and  for  the  said  commissioners  or  assess- 
ment^ in  their  discretion,  if  they  deem  it  equitable  and  just  so  to  do,  but  not  other- 
wise, to  assess  the  whole  or  any  part  of  the  said  bonds  and  interest  upon  the  mayor, 
aldermen,  and  commonalty  of  the  city  of  New  York.  Any  area  of  assessment  shall  be 
made  so  as  to  include  all  such  lands,  tenements,  hereditaments,  and  premises  as  may 
l)y  said  commissioners  be  deemed  to  be  benefited  by  the  said  improvement,  and  no 
others ;  and  having  fixed  such  area  and  the  amount  of  said  bondjs,  and  the  interest 
thereon,  to  be  paid  by  assessment,  it  shall  be  the  duty  of  the  said  commissioners  to 
make  a  just  and  equitable  assessment  of  the  benefit  to  the  respective  owners,  lessees, 
parties,  and  persons  respectively  entitled  unto  or  interested  in  the  lands,  tenements, 
hereditaments,  and  premises  included  within  the  said  area  or  assessment.  In  each 
and  all  and  every  case  and  cases  where  owners  or  parties  interested,  or  their  respec- 
tive estates  and  interests  are  unknown  or  not  fully  known  to  the  said  commission- 
ers, it  shall  be  sufficient  for  them  to  estimate  and  to  set  forth  and  state  in  their  re- 
port in  general  terms  the  respective  sums  to  be  paid,  without  specifying  the  names 
of  the  estates  or  interests  of  such  owners,  proprietors,  or  parties  interested,  or  either 
of  them.  On  the  coming  in  of  the  said  report,  signed  by  said  commissioners,  or  a 
majority  of  them,  the  said  supreme  court  shall,  bv  order,  upon  the  apj>lication  of  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  after  hearing  any  matter 
w^ich  may  be  alleged  against  the  same,  either  confirm  the  said  report  in  whole  or 
in  part,  or  refer  the  same  back  to  the  same  commissioners  for  revisal  or  correction, 
or  to  new  commissioners  to  be  appointed  by  the  said  court  to  reconsider  the  subject- 
matter  thereof,  and  the  said  commissioners  to  whom  the  said  report  shall  be  so  re- 
ferred shall  return  the  said  report  corrected  and  revised,  or  a  new  report  to  be  made 
by  them  as  aforesaid  in  the  premises,  to  the  said  court,  without  unnecessary  delay ; 
and  the  same,  on  being  so  returned,  shall  be  confirmed  or  again  referred  back  by  the 
said  court  as  justice  shall  require ;  and  such  report,  when  confirmed  by  the  said  court, 
shall  be  final  and  conclusive  as  well  upon  the  said  mayor,  aldermen,  and  commonalty 
of  the  city  of  New  York  as  upon  the  owners,  lessees,  persons,  or  parties  interested 
therein  and  entitled  to  the  lands,  tenements,  hereditaments,  and  premises  mentioned 
in  the  said  report,  and  also  upon  all  other  persons  whomsoever. 

17.  The  said  commissioners  of  assessment,  at  least  thirty  days  before  they  present 
their  report  to  the  supreme  court,  shall  deposit  a  true  copy  or  transcript  of  the  same 
in  the  office  of  the  comptroller  of  the  city  of  New  York,  for  the  inspection  of  whom- 
soever it  may  concern,  and  shall  give  daily  notice,  bv  advertisement  in  the  news- 
pa}>ers  mentioned  in  the  sixteenth  section  of  this  act,  lor  thirty  days  after  depositing 
such  report  as  aforesaid,  of  the  said  deposit  thereof  in  the  said  office,  and  of  the  day 
on  which  such  report  will  be  presented  to  the  said  court;  and  any  person  or  persons 
whose  rights  may*be  affected  thereby  and  who  may  object  to  the  same  or  any  part 
thereof,  may,  within  thirty  days  after  the  first  publication  of  such  notice,  set  forth 
their  objections  to  the  same  in  writing  to  the  said  commissioners,  who  shall,  after 
hearing  the  parties  so  objecting,  thereupon  reconsider  their  said  assessment  or  part 
or  parts  thereof  so  objected  to,  and  in  case  the  same  shall  appear  to  them  to  require 
correction,  and  not  otherwise,  they  shall  and  may  correct  the  same  accordingly. 
The  said  commissioners  shall  include  in  said  report  the  amount  of  their  fees,  and  all 
costs  and  disbursements  for  expenses,  for  surveys,  maps,  and  other  things. 

18.  In  each  and  every  case  of  the  appointment  of  commissioners  under  this  act, 
it  shall  be  competent  and  lawful  for  any  two  of  such  commissioners  so  appointed  as 
aforesaid  to  proceed  and  to  execute  and  perform  the  trusts  and  duties  of  their  said 
office,  and  their  acts  shall  be  as  valid  and  effectual  as  the  acts  of  all  the  commission- 
ers so  to  be  appointed,  if  they  had  acted  together,  would  have  been;  and  farther,  in 
all  cases,  the  acts,  proceedings,  and  decisions  of  a  major  part  of  such  of  the  com- 
missioners as  shall  be  acting  in  the  premises  shall  be  as  binding,  valid,  and  effectual 
as  if  the  said  commissioners  appointed  for  such  purpose  had  all  concurred  and  joined 
therein.  The  commissioners  appointed  under  and  by  virtue  of  tliis  act,  who  shall 
enter  upon  the  duties  of  their  appointment,  shall  each  be  entitled  to  receive  such 
compensation  as  shall  be  awarded  by  the  court  upon  the  confirmation  of  their  re- 
spective reports,  not  exceeding  ten  dollars  for  each  day  they  shall  respectively  be 
actually  employed  in  the  duties  of  their  appointment,  besides  all  reasonable  ex- 
penses, to  be  taxed  and  allowed  by  said  court,  for  maps,  surveys,  clerk  hire,  and  all 
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ntjcessary  expenses  and  disbarsemeiite,  and  the  same  shall  be  included  in  and  con- 
sidered and  paid  a«  part  of  said  assessment. 

19.  The  respective  sums  so  as  aforesaid  assessed  by  the  said  commissioners  upon 
the  owners  and  occnpants  and  parties  seized  or  po&scs.s6<l  of  or  interested  in  the 
lands,  tenements,  hereditaments,  and  premises  mentioned  in  the  report  of  said  com- 
missioners, and  reported  by  said  commissioners  as  and  for  the  payment  to  be  made 
by  the  parties  and  persons  respectively  in  the  said  report  mentioned  or  referred  to, 
and  intended  as  owners  and  proprietors  of  or  parties  interested  in  lands  and  premifses 
deemed  to  be  benefited  for  the  benefit  and  advantage  to  be  derived  firom  the  said 
improvement,  shall  be  a  lien  or  charge  on  the  lauds,  tenements,  hereditaments,  and 
premises  in  the  said  report  mentioned,  or  upon  the  estate  and  interest  of  the  respect- 
ive owners,  lessees,  and  parties  interested  in  said  lands,  tenements,  hereditaments, 
and  premises,  for  or  on  account  of  which  the  said  respective  sums  shall  be  so  assessed 
by  said  commissioners  upon  the  respective  owners  and  proprietors  thereof,  and 
parties  interested  therein,  as  well  the  said  owners  and  proprietors  thereof  and  par- 
ties interested  therein,  and  also  the  occupants,  and  each  and  every  of  them  shall, 
moreover,  be  respectively  liable  to  pay  on  demand  the  respective  sum  or  sums  or 
assessments  mentioned  in  said  report  at  which  the  respective  lands,  tenements,  her- 
editaments, and  premises  so  owned  apd  occupied  by  him,  her,  or  them,  or  wherein 
he,  she,  or  they  are  interested,  or  at  which  the  owners  or  proprietors  thereof  shalt  be 
so  assessed,  to  such  person  or  persons  as  the  comptroller  of  the  city  of  New  York 
shall  appoint  to  receive  the  same.  The  said  respective  sum's  or  assessments,  with 
lawful  interest  from  the  date  of  the  confirmation  of  the  report,  may  be  collected, 
with  all  costs  and  charges  by  action  of  the  said  mayor,  aldermen,  and  commonalty 
of  the  city  of  New  York  froid  and  against  the  parties  assessed,  or  the  owner  or  own- 
ers of  the  respective  lands,  tenements,  hereditaments,  and  premises  whereof  or  in  re- 
spect of  which  the  same  may  be  assessed  or  set  forth  in  the  said  report  of  the  said 
commissioners,  or  from  or  against  any  or  either  of  the  said  parties  or  owners,  with- 
out joining  any  other  or  others  of  them,  the  said  parties  or  owners. 

20.  The  moneys  collected  pursuant  to  the  provisions  of  sections  sixteen,  seventeen, 
eighteen,  and  nineteen  of  this  act  shall  be  set  apart,  when  collected,  as  a  trust  fund, 
to  apply  to  the  redemption  of  the  principal  and  interest  of  the  bonds  for  the  payment 
of  which  assessment  shall  have  been  imposed.  In  the  event  that  the  said  commis- 
sioners of  assessment  shall  have,  in  pursuance  of  the  provisions  of  section  sixteen  of 
this  kct,  assessed  the  payment  of  the  whole  or  any  part  of  said  bonds  upon  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  the  ftinds  topay  the  same 
shall  be  raised  by  tax  upon  the  real  and  personal  property  subject  to  taxation  in  the 
city  and  county  of  New  York,  and  included  in  the  tax  levy  for  the  years  in  which 
the  said  bonds  shall  fall  due.  The  interest  on  all  of  the  said  bonds  shall  be  paid  by  the 
city  of  New  York  until  the  same  shall  fall  due,  and  the  amount  thereof  shall  be  raised 
from  year  to  year  by  tax  upon  the  real  and  personal  property  subject  to  taxation  in 
the  city  and  county  of  New  York,  but  any  interest  that  may  accrue  upon  the  afore- 
said trust  fund  shall  be  applied  in  payment  of  said  interest,  and  from  the  time  that 
said  trust  fund  shall  be  established,  the  balance  of  the  interest  only  over  and  above 
the  amount  that  may  be  earned  from  said  trust  fund  shall  be  raised  by  taxation  as 
aforesaid. 

21.  The  new  bridge  over  the  Harlem  River,  authorized  to  be  constructed  by  the 
provisions'  of  this  act,  and  the  approaches  to  such  bridge  authorized  to  be  constructed 
on  the  north  side  of  the  Harlem  River  in  the  Twenty-third  ward,  shall  be  constructed 
at  the  sole  expense  of  the  New  York  and  Harlem  River  Railroad  Company,  or  its 
lessee,  the  New  York  Central  and  Hudson  River  Railroad  Company.  Tiie  said  rail- 
road company  shall  prepare  plans  nnd  specifications  of  said  bridge  audits  approaches 
on  the  north  side  in  the  Twenty-third  ward  in  conformity  with  this  act,  and  file  a 
copy  of  such  plans  and  specifications  in  the  office  of  the  comptroller  of  the  city  of 
New  York.  The  said  corporation  is  authorized  and  empowered  to  conform  the 
structure  of  the  said  bridge  to  such  plans  and  directions  as  shall  be  approved  and 
i^iven  by  the  Secretary'  of  War,  pursuant  to  authority  conferred  upon  him  by  act  of 
Congress,  and  except  so  far  as  tne  structure  of  said  bridge  shall  be  subject  to  the 
dire<'tion  of  said  Secretary  of  War,  the  plan  therefor  and  the  approaches  thereto  on 
the  north  side  in  the  Twenty-third  ward,  shall  be  approved  by  the  board  appointed 
in  pursuance  of  tlie  provisions  of  this  act. 

^2.  All  changes  in  the  railroad  necessary  to  conform  the  grade  thereof  on  the  north 
side  in  the  Twenty-third  ward,  when  elevated  as  aforesaid,  to  the  new  elevation,  are 
hereby  authorized  and  directed,  and  all  grades  of  the  said  railroad  established  by 
any  prior  act  or  acts,  or  by  any  contract  made  by  the  railroa<l  company  owning,  or 
leasing  and  operating  said  railroad,  or  by  botli,  with  any  public  department  of  the 
city  of  New  York,  or  with  the  city  of  New  York,  pursuant  to  any  act  of  the  legis- 
lature, are  hereby  chauge<l  to  conform  to  the  provisions  of  this  actl 
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23.  All  bridges  over  the  New  York  and  Harlem  Railroad  required  to  be  made  by  anr 
act  or  contract  pursuant  to  any  act  of  the  legislature  of  the  State  of  New  York  which 
will  be  interfered  with  by  the  change  in  grade  of  said  railroad  required  by  the  pro- 
visions of  tfiis  act,  are  hereby  authorized  to  be  removed  except  the  bridge  at  One 
hundred  and  forty -fourth  street,  which  is  authorized  t'O  be  raised*  as  aforesaid,  and 
the  obligation  to  make  and  continue  the  same,  as  imposed  by  any  act  or  part  of  any  ' 
act,  or  by  any  contract  made  pursuant  to  any  act  of  the  legislature  of  the  State  of 
New  York,  is  hereby  removed  and  annulled,  anything  in  any  act  of  the  legislature 
of  the  State  of  New  York,  or  in  any  contract  made  pursuant  to  anv  act  of  the  said 
legislature  of  the  State  of  New  York,  with  any  public  department  of  the  city  of  New 
York,  or  with  the  city  of  New  York,  to  the  contrary  notwithstanding. 

24.  The  mayor,  aldermen,  and  commonalty  of  the  city  of  New  York  is  hereby  au- 
thorized and  directed  to  pass  and  adopt  such  ordinances  as  may  be  requisite  or  nec- 
essary to  facilitate  the  said  improvement.  Said  improved  structure  and  bridge  shall 
be  exclusively  for  the  uses  ana  purposes  of  the  railroad  company,  and  it  shall  not  be 
lawful  for  any  person  or  persons,  other  than  a  public  officer  in  the  execution  of  his 
4luty  as  such,  with  his  agent«  or  assistants,  to  enter  or  pass  upon  or  through  the  same 
or  any  portion  thereof,  on  foot  or  in  any  other  way  than  in  the  jiroper  cars  of  such 
corporation  provided  for  that  purpose,  without  the  consent  of  said  corporation,  under 
»  penalty  of  fifty  dollars  for  each  onense,  to  be  recovered  by  said  railroad  corpora- 
tion.  ■ 

25.  The  cost  of  the  construction  of  all  stations  upon  said  railway,  whether  pro- 
vided for  in  this  act  or  not,  shall  be  borne  by  the  said  railroad  corporations  or  either 
of  them,  and  shall  not  be  included  in  the  estimate  to  be  made  by  said  board  of  the 
cost  of  the  proposed  improvement  from  One  hundred  and  sixth  street  to  the  Harlem 
River,  or  to  the  point  at  which  the  new  bridge  over  the'Harlem  River  authorized  by 
this  act  to  be  constructed  shall  commence. 

26.  Said  board  shall  begin  the  improvement  and  proceed  to  the  completion  thereof 
with  reasonable  expedition.  When  completed,  the  New  York  and  Harlem  Railroad 
Company  and  its  lessee,  the  New  York  Central  and  Hudson  River  Railroad  Company, 
so  long  as  it  remains  such  lessee,  are  authorized  and  directed  to  run  by  steam  their 
trains  and  such  trains  oi  other  railroad  companies  as  shall  have  obtained  permission 
therefor  voluntarily  given  by  either  one  of  said  companies  which  may  be  operating 
said  railroad,  over  the  said  improvement  and  the  route  of  the  said  railroad,  and  in 
and  upon  the  depot  at  Forty-second  street,  and  the  switches,  tuiiiouts,  and  sidings, 
now  authorized  by  law  north  of  said  street ;  and  no  trains  of  other  companies,  with- 
out such  permission,  shall  be  run  thereon. 

27.  The  board  appointed  pursuant  to  the  provisions  of  this  act  shall  act  upon  any 
and  all  questions  by  a  majority  vote  of  its  members. 

2^.  This  act  shall  take  eftect  immediately. 


Chap.  413.— AN  ACT  to  provide  for  the  construction  of  a  drawbridge  over  the  Harlem  Kirer,  in  the 
city  of  New  York,  and  for  the  removal  of  preaent  bridge  at  Third  avenne  in  said  city. 

[Approved  by  the  governor,  Hay ,2, 1892.    Passed,  three-fifths  being  present. [ 

The  people  of  the  State  of  New  York,  represented  in  senate  and  assembly y  do  enact  as 
follows: 

Skction  1.  The  conmiissioner  of  public  works  of  the  city  of  New  York  is  hereby 
authorized  to  erect  and  construct  of  stone,  iron,  or  steel,  or  one  or  more  of  these  ma- 
terials, a  suitable  drawbridge  and  approaches  thereto,  with  necessary  abutments  and 
arches  over  adjacent  streets  or  avenues,  for  the  passage  of  all  persons,  animals,  vehi- 
cles, and  traffic  across  the  Harlem  River  in  said  city,  connecting  the  northerly  end  of 
Third  avenne,  in  the  twelfth  ward  of  said  city,  with  the  southerly  end  of  Third 
avenue,  in  the  twenty-third  ward  of  said  city,  the  said  bridge  io  be  constructed  as 
near  as  possible  in  the  position  occupied  by  the  present  bridge,  which  to  'that  end 
shflJl  be  by  said  commissioner  of  public  works  removed  so  far  as  may  be  necessary  to 
allow  the  construction  of  the  bridge  herein  provided  for,  and  to  make  such  changes 
in  the  grade  lines  of  the  streets  or  avenues  approaching  the  said  bridge  as  may  be 
necessary  to  carry  out  the  purposes  of  this  act,  and  for  the  proper  construction  of 
the  improvement  hereby  authorized.  Said  bridge  shall  replace  the  present  bridge 
connecting  Third  avenue  with  North  lliird  avenue  of  said  city,  and  shall,  in  its  width 
for  passage,  be  not  less  than  sixty  feet,  and  the  height  of  said  bridge  in  the  clear,  at 
the  draws  hereinafter  jirovided  for,  shall  not  be  less  than  twenty-four  feet  above 
high  water  of  spring  tides.  There  shall  be  constructed  in  the  said  bridge  one  or 
more  draws,  and  the  length  of  the  bridge  occupied  by  the  draw-span  or  spans  and 
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the  ceutor  pier  separating  them  shall  be  a|i  least  two  hinidre<l  and  forty  feet,  aod 
said  bridge  shall  otherwise  be  constructed  In  conformity  with  the  general  proviaions 
of  law  contained  in  section  six  hundred  and  seventy-six,  chapter  four  hundred  and 
ten,  of  the  laws  of  eighteen  hundred  and  eighty-two,  regulating  the  construction  of 
bridges  over  the  Harlem  River  and  Spuyten  Duyvil  Creek.  Said  bridge  shall  always 
be  free  for  the  passage  of  persons,  animals,  vehicles,  and  traffic,  and  when  completed 
shall  l>e  kept  and  maintained  in  good  order  and  repair  by  the  department  of  public 
works  in  said  city :  Providedy  howerer.  That  nothing  shall  be  done  under  this  act  on  til 
the  plans  and  specifications  for  the  said  bridge  and  approaches  thereto,  with  the 
necessary  abutments  and  arches  as  aforesaid,  as  well  as  tiie  proposed  changes  hereby 
authorized  in  the  grade  line  of  the  streets  or  avenues  approacning  the  said  bridge, 
shall  have  been  submitted  to  and  approve<l  by  the  board  of  estimate  and  apportion- 
ment of  said  city. 

2.  And  the  said  commissioner  of  public  works  of  the  city  of  New  York  is  hereby  au- 
thorized to  construct  and  erect  of  wood  or  of  iron,  or  both  of  these  niateriala,  a  tem- 
porary bridge  crossing  the  said  river,  at  or  near  the  point  at  which  the  new  bridge 
IS  to  be  erected  for  Sie  purpose  of  afl'ording  passage-  to  pedestrians  and  vehicloB 
during  the  time  necessary  for  the  removal  of  the  present  bridge  and  the  oonstrmction 
and  completion  of  the  bridge  herein  authorized.  And  the  necessary  expense  of  the 
construction  of  said  temporary  bridge  shall,  after  tJie  plans  thereof  have  been  sub- 
mitted and  approved  of  by  the  board  of  estimate  and  apportionment  of  said  city, 
form  a  part  of  and  be  included  within  the  expenses  of  constructing  the  new  bridge 
hereby  authorized. 

3.  The  said  commissioner  of  public  works  shall,  upon  snob  approval  by  the  board 
of  estimate  and  apportionment,  proceed  to  construct  the  said  bridge  and  approacbee 
thereto,  with  the  necessary -abutments  and  arches  as  aforesaid,  fuid  the  same  shall 
be  completed  within  three  years  from  the  time  of  such  approval.  The  work  of  con- 
structing the  said  bridge  and  approaches  thereto,  with  the  necessary  abutments  and 
arches  as  aforesaid,  and  the  furnishing  of  all  the  material  and  labor  necessary 
thereof,  as  well  as  the  work  of  removing  the  present  bridge  over  said  Harlem  River, 
and  the  building  of  the  temporary  bridge  provided  for  in  section  two  hereof,  shall 
be  done  by  contract  made  at  public  letting  to  the  lowest  bidder,  pursuant  to  the 
general  provisions  of  law  and  ordinance  regulating  the  letting  of  contracts  in  said 
city. 

4.  The  expense  of  constructing  the  said  bridge  and  approaches  thereto,  with  the 
necessary  abutments  and  arches  as  aforesaid,  shall  not  exceed  one  million  five  hun- 
dred thousand  dollars,  and  such  further  sum  which  may  be  paid  for  the  lease  of  land 
as  mentioned  in  section  six  thereof,  and  also  such  further  sum  for  paying  awards  and 
compensation  for  land  taken  for  the  purpose  of  said  bridge  and  awards  for  damages 
caused  by  reason  of  the  change  of  grade  of  streets  or  avenues  approaching  the  same, 
authorized  by  this  act,  as  may  be  awarded  by  the  board  of  assessors  of  the  said  city, 
or  proper  authority,  whose  duty  it  shall  be  to  estimate  the  damage  which  each  owner 
of  land  fronting  on  such  street  or  avenue  will  sustain  by  reason  of  such  change  to 
such  land  or  to  any  improvements  thereon,  or  the  value  of  land  taken,  and  make  a 
just  and  equitable  award  of  the  amount  of  such  damage  or  value  to  the  owner  or 
owners  of  such  lands  or  tenements  fronting  on  such  street  or  avenue,  and  opposite 
thereto  and  afiected  by  such  change  of  grade,  and  the  value  of  any  and  aU  lands 
taken  for  the  purpose  aforesaid.  The  comptroller  of  said  city  shall,  f^ora  time  to 
time,  when  directed  by  the  board  of  estimate  and  apportionment,  prepare  and  issue 
bonds  of  said  city  bearing  interest  at  not  more  than  three  per  centum  per  annum 
and  redeemable  from  time  to  time,  but  not  less  than  twenty  yeairs  after  the  date 
thereof,  for  the  purpose  of  defraying  the  expense  of  constructmg  the  said  bridge 
and  approaches  tliereto,  with  the  necessary  abutments  and  arches  as  aforesaid,  and 
for  paying  the  awards  which  may  be  made  by  reason  of  any  change  of  grade  as 
aforesaid.  Such  bonds  shall  not  be  sold  for  less  than  the  par  value  thereof,  and  the 
moneys  received  from  the  sale  of  said  bonds  shall  be  deposited  in  the  treasury  of  the 
said  city,  and  shall  be  drawn  and  paid  by  the  comptroller  of  the  said  city  for  the 
several  objects  and  purposes  provided  in  this  act,  upon  Vouchers  in  a  form  to  be  pre- 
scribed by  said  comptroller. 

5.  With  the  connent  and  approval  of  the  board  of  estimate  and  apportionment 
first  had  and  obtained  the  commissioner  of  public  works,  for  and  in  behalf  of  the 
mayor,  aldermen,  and  commonalty  of  the  city  of  New  York,  is  hereby  authorized  to 
acquire  title  in  fee  to  any  land  which  he  may  deem  necessary  for  the  purpose  of  the 
construction  of  the  said  bridge  and  approaches  with  the  necessary  abutments  or 
arches  aforesaid,  and  to  that  end  the  said  commissioner  may  make  application  to  the 
supreme  court  in  the  first  judicial  district  for  the  appointment  of  commissioners  of 
estimate  and  apportionment,  specifying  in  said  application  the  lands  sought  to  be 
acquired  for  tho  purpose  aforesaid.    The  provisions  of  law  relating  to  the  uJdng  of 
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private  property  for  pablic  streets  oriplaces  in  the  said  city  are  hereby  made  ftppli- 
oable,  as  far  as  may  be  necessary,  to  the  acquiring  of  the  land  as  aforesaid.  The 
amount  or  amounts  awarded  for  the  said  land  and  the  expense  of  the  proceedings 
liereby  authorized  for  the  acquiring  of  the  same  shall  not  form  part  of  nor  be  in- 
cluded within  the  expense  of  constructing  the  said  bridges,  the  approaches  or  the 
necessary  abutments  and  arches  thereto  authorized  by  the  fourth  section  of  this  fCct. 

6.  And  if  it  shall  be  necessary  to  obtain  laind  on  either  or  each  side  of  the  Harlem 
River  as  the  termini  of  the  proposed  temporary  bridge  to  be  erected  during  the  con- 
struction of  the  new  bridge  hereby  authorized,  the  commissioner  of  public  works  is 
liereby  authorized  to  lease,  with  the  approval  of  the  board  of  estimate  and  appor- 
tionment of  the  city  of  New  York,  sufficient  land  on  one  or  both  banks  of  the  said 
Harlem  River  for  said  purpose,  but  said  lease  shall  in  no  case  be  executed  for  a  longer 
period  than  three  years  from  the  time  of  the  approval  of  the  plans  and  specifications 
of  the  new  bridge  hereby  authorized,  unless  the  said  board  of  estimate  and  appor- 
tionment shall  thereto  consent. 

7.  This  act  shall  take  etfect  immediately. 


£6. 

IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  Eiver  is  the  name  given  to  the  narrow  tidal  strait  which 
connects  New  York  Harbor  with  Long  Island  Sound.  It  forms  an 
entrance  to  the  harbor  of  New  York  secondary  in  importance  only  to 
the  main  entrance  by  way  of  Sandy  Hook  and  the  Narrows,  since  the 
heavy  coasting  trade  carried  on  by  New  York  with  the  New  England 
States  and  the  British  American  Provinces  passes  almost  exclusively 
through  it. 

The  population  now  gathered  around  the  waters  of  New  York  Har- 
bor numbers  nearly  3,000,000,  and  should  the  present  rate  of  increase, 
as  shown  by  the  census  returns,  be  maintained  for  h^lf  a  century  longer, 
the  population  would  then  be  about  8,000,000. 

New  York  city  can  grow  only  in  one  direction,  and  that  is  into  West- 
chester County,  on  the  north,  since  on  all  other  sides  it  is  surrounded 
by  water,  and  the  development  of  the  water  fronts  along  the  Hudson 
and  East  Bivers  must,  therefore,  be  certain  and  rapid.  With  the 
development  the  importance  of  the  East  Eiver  entrance  to^ew  York 
Harbor  will  increase  enormously;  and  it  seems  not  unreasonable  to 
X>redict  that  within  the  next  fifty  years  every  foot  of  shore  line  on  both 
sides  of  the  East  Eiver,  within  15  miles  of  Harlem  Eiver  and  Hell 
Gate,  will  be  occupied  with  wharves  filled  with  shipping  engaged  not 
only  in  the  coasting  and  transatlantic  trade,  but  in  the  C/Ommerce  of  the 
world. 

The  East  Eiver  is  crooked  and  narrow  in  places,  and  much  obstructed 
by  rocks  and  affected  by  violent  cuiTcnts. 

The  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
the  mouth  of  the  Harlem  Eiver,  between  Blackwells  and  Ward  islands, 
about  opposite  Ninety-sixth  street,  New  York.  Here  the  river  turns 
at  right  angles  around  Hallets  Point,  divides  into  several  channels, 
and  runs  with  a  velocity,  varying  at  different  stages  of  the  tide,  from 
3  to  10  miles  an  hour  over  or  around  Hallets  Point,  Negro  Point,  Way 
Eeef,  Shell  Drake,  Pot  Eock,  Frying  Pan,  Heel  Tap,  Holmes  Eock, 
Hog  Back,  Flood  Eock,  Hen  and  Chickens,  Gridu'on,  The  Negro  Heads, 
Mill  Eocks,  Ehinelander  Eeef,  and  Bread  and  Cheese. 

On  account  of  the  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage  wrecks  at  Hell  Gate  were  numerous 
prior  to  1867,    At  that  time  some  of  these  rocks  projected  above  the 
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water  level,  while  the  least  depth  over  others,  at  mean  low  water, 
varied  from  nothing  to  20  feet.  In  obedience  to  the  provisions  of  the 
act  approved  June  23, 1866,  an  examinatioja  was  made  of  Hell  Gate  by 
the  local  engineer,  with  the  view  of  its  improvement  for  purposes  of 
navigation,  and  three  separate  projects  were  submitted  January  21, 
1867,  for  the  improvement,  affording  channds  of  26  and  24  feet  in  depth 
at  mean  low  water.  The  project  which  was  adopted  in  1867  (see  An- 
nual Eeport  of  the  Chief  of  Engineers  for  1868,  page  741)  provided  for 
the  removal  of  the  rocks  and  reefs  that  lie  directly  in  the  channel  to 
a  depth  of  26  feet  at  mean  low  water,  and  for  the  building  of  sea  walls 
and  dikes  upon  others  that  lie  near  the  edge  of  the  channel,  in  order 
to  guide  the  currents  in  such  a  way  that  vessels  might  pass  the  reefs 
in  safety.  The  cost  of  the  project  was  estimated  at$8,692,645.15.  The 
removal  of  Hallets  Point  was  begun  in  1869  and  the  final  blast  oc- 
curred September.  24,  1876.  A  new  estimate  was  made  January  3, 
1870,  ^^ based  upon  the  process  of  tunneling  the  larger  reefs,  as  Hal- 
lets  Point,  and  the  Middle  Keef,  and  removing  the  smaller  reefs  by 
drilling  fipom  the  surface  of  the  water,"  and  the  cost  was  placed  at 
$4,689,820. 

The  steam-drill  scow,  fitted  with  a  movable  dome  for  submarine 
work,  was  first  put  in  operation  in  the  winter  of  1870-'71. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  ot 
Diamond  and  Coenties  reefs  (see  Annual  Eeport  of  the  Chief  of  En- 
gineers for  1874,'  Part  II,  page  164),  and  the  total  cost  fixed  at  $5,1^,- 
120.  It  provides  for  the  removal  at  Sell  Gate  to  a  depth  of  26  feet, 
mean  low  water,  of  the  reefs  at  Halletts  Point,  Way  Beef,  Shell  Drake, 
Pot  Eock,  Frying  Pan,  Heel  Tap,  Negrp  Point,  and  Flood  Bock,  in- 
cluding the  Gridiron,  Hen  and  Chickens,  and  Negro  Heads,  and  the 
construction  of  a  dike  to  connect  the  Mill  Bocks,  and  sea  walls  upon 
Hog  Back  and  Holmes  Bock;  and,  in  other  parts  of  the  East  River  j  for 
the  removal  of  Diamond  Beef  and  Korth  Brothers  Island  Beef  to  a 
depth  of  26  feet,  Coenties  Beef  to  a  depth  of  26J  feet,  and  the  small 
rocks  known  as  Scaly  Bock,  Blackwells  Eock,  and  the  rock  oft'  Wool- 
seys  bath  house. 

The  work  of  mining  Flood  Bock  began  in  June,  1875. 

In  1880  4he  debris  arising  from  the  excavation  of  the  galleries  in 
Flood  Bock  was  dex)osited  partly  in  a  dike  to  connect  Great  and  Little 
Mill  rocks,  and  in  1882  a  protection  wall  was  bmlt  by  the  city  author- 
ties  upon  the  reef  at  the  head  of  BlackwelPs  Island  known  as  Bread 
and  Cheese. 

The  great  blast  was  fired  October  10, 1885. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgriiii 
Bock,  oft'  Nineteenth  street,  to  24  feet  mean  low  water,  and  again  in 
1889  to  include  the  removal  of  the  reef  oft'  Diamond  Beel^  Ferry  BecC 
off  Thirty-fourth  street,  and  Charlott>e  Eock,  northwest  of  entrance  to 
Newtown  Creek,  to  26  feet  mean  low  water;  work  to  be  done  by  hired 
labor  with  the  drill  scow. 

At  the  close  of  the  fiscal  year  ending  June  30^  1891,  the  following 
parts  of  this  project  had  been  executed :  Hallets  Point,  covering  3  acres; 
Ways  Beef,  Shell  Drake,  Diamond  Eeef^  North  Brothers  Island  Beef, 
Coenties  Beef,  and  Scaly  Bock  had  been  removed  to  the  depth  con- 
templated in  the  projei't;  Pilgrim  Bock  had  been  reduced  to  a  least 
depth  of  S4  feet;  Heel  Tap  had  been  broken  to  26  feet  and  dredged  to 
20.5  feet,  and  the  least  depths  on  Frying  Pan  and  Pot  Bock  were  18 
feet  and  22.8  feet  at  mean  low  water,  respectively;  Flood  Bock  and  con- 
necting reefs,  covering  9  acres,  had  been  broken  to  30  feet^  and  156|d04 
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tons  of  the  debris  had  been  removed;  the  Hegro  Heads  and  Hen  and 
Chickens  had  been  reduced  to  18  feet  mean  low  water,  and  a  new  18- 
ibot  channel,  500  feet  wide,  opened  across  the  reef,  and  abont  one-half 
of  reef  off  Diamond  Reef  had  been  removed  to  the  plane  of  26  feet  below 
mean  low  water. 

Hell  Gate,  as  has  been  said',  is  the  worst  obstru(;tion  found  in  the 
Bast  River;  but  there  are  many  other  rocks  and  reefs  in  other  parts  of 
this  crowded  waterway  which  are  constant  sources  of  danger  to  pass^ 
ing  vessels,  which  have  often  been  complained  of  and  which  ought  to 
be  removed. 

The  first  to  be  considered  is  the  long  line  of  reefs  and  isolated  rocks 
in  midstream,  extending  a  mile  and  a  half  downward  from  the  foot  of 
Blackwells  Island,  which  have  always  been  troublesome  to  vessels 
beaMng  up  against  the  wind  or  crossing  from  one  channel  to  the  other, 
as  the  winds  and  tides  often  compel  them  to  do,  and  which,  with  the 
continually  increasing  size  of  vessels  and  the  increasing  commerce  of 
t*ie  river,  are  becoming  still  more  dangerous.  The  Man-of-War  Rock, 
marked  by  a  spindle,  opposite  Thirty-eighth  street,  and  the  Thirty- 
fourth  street  rock,  are  prominent  parts  of  this  reef. 

A  second  obstruction  is  the  reef  lying  along  the  New  York  shore, 
between  Broome  street  and  Twenty-third  ^reet.  It  is  8,300  feet  long 
and  1,100  feet  wide,  and  prohibits  by  its  numerous  shoal  pointa  the  free 
use  of  the  wharves  on  that  front  by  deep-draft  vessels.  It  was  sur- 
veyed in  August  and  September,  1889,  to  comply  with  the  river  and 
harbor  act  of  August  11, 1888,  and  the  report  thereon  was  submitted 
January  24, 1890.  The  cost  of  removing  the  reef  to  a  depth  of  18  feet, 
mean  low  water,  was  estimated  at  $267,096,  and  to  a  depth  of  26  feet, 
mean  low  water,  at  $4,042,718.  Pilgrim  llock,  which  lies  opposite 
^Nineteenth  street,  and  Shell  Reef,  opi)osite  Tenth  street,  are  prominent 
projections  on  this  reef. 

A  third  and  still  more  serious  obstruction  to  the  navigation  of  the 
Bast  River  that  is  constantly  complained  of  by  mariners  is  Middle 
Ground,  which  is  situated  in  mid-channel  IJ  miles  to  the  eastward  of 
Hell  Gate,  near  the  southern  entrance  to  Little  Hell  Gate,  between 
Sunken  Meadows  and  Lawrence  Point,  with  a  channel  on  either  side 
of  barely  350  feet  width.  A  project  for  lowering  this  reef  to  the  plane 
of  18  feet,  mean  low  water,  has  been  approved. 

A  fourth  obstruction,  of  which  complaint  has  been  made,  lies  in  mid- 
channel  between  Rikers  Island  and  the  continental  shore  at  Baretto 
Point.  It  is  a  rocky  ledge  whose  upper  surface  is  17  feet  below  the 
plane  of  mean  low  water.  It  shoidd  be  lowered  to  the  plane  of  26  feet, 
mean  low  water. 

The  suit  begun  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  built  by  it  between  Great  and  Little  Mill 
Rocks,  Hell  Gate,  was  decided  by  the  courts  in  May,  1880,  in  favor  of 
the  United  States,  but  appeal  has  been  taken  by  the  complainant  to  a 
higher  court.  It  is  highly  important  that  the  United  States  retain 
X>oSsession  of  the  dike,  as  the  ground  is  very  much  needed  for  wharfage 
and  for  repair  shops  for  the  steam-drill  scow  and  the  dredges.  The  old 
machinery  and  worn-out  plant  and  material  stored  for  many  years  at 
Hallets  Point  have  been  sold  at  public  auction,  and  the  office  for  the 
local  conduct  of  this  improvement  has  been  transferred  to  the  dike. 

The  plant  in  active  use  on  the  improvement  has  been  put  in  good  re- 
pair during  the  year. 

The  Secretary  of  War  established,  March  9, 1892,  harbor  lines  around 
Great  and  Little  Mill  Rocks,  Hell  Gate,  restricting  the  construction  of 
piers  and  bulkheads  to  high- water  line.  ^.^.^.^^^  ^^  GoOglc 
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BRIOaES  ACROSS  THE  EAST  RIVER. 

(1)  The  only  existing  bridge  across  the  East  Biver  was  built  under 
authority  of  State  act  of  April  16^  1867,  and  was  later  authorized  by 
a^t  of  Congress  approved  March  3, 1869.  It  is  known  locally  as  the 
"Brooklyn  Bridge."  The  New  York  tertninus  is  in  Park  Bow  and  the 
Brooklyn  terminus  is  in  Fulton  Street.    It  is  a  suspension  bridge  with 

^  a  single  span  across  the  river,  with  a  height  of  135  feet  in  the  clear  above 
mean  high  water  of  spring  tides  at  the  center  of  the  span  and  of  118 
feet  at  the  piers.  The  distance  between  the  piers  is  1,595  feet.  The 
bridge  was  opened  to  traflftc  May  23, 1883. 

(2)  Another  bridge  was  authorized  to  be  built  across  the  East  Biver, 
near  the  middle  of  Blackwells  Island,  by  act  of  Congress  approved 
March  3, 1887.  This  act  required  that  the  construction  of  the  bridge 
should  be  begun  within  three  years  from  the  date  of  approval  of  the 
plans  by  the  Secretary  of  War.  As  the  approval  was  givwi  in  Octo- 
ber, 1887,  and  as  the  incorporators  have  not  begun  work,  the  authority 
has  lapsed.  It  is  stated  that  the  franchise  was  reenacted  by  the  State 
legislature  at  its  last  session,  but  no  Congressional  act  has  been  passed 
in  relation  to  it. 

(3)  By  State  act  approved  March  9, 1892,  authority  was.giventothe 
East  Biver  Bridge  Company  to  construct  and  operate  a  permanent 
bridge  between  Broadway,  in  the  city  of  Brooklyn,  across  the  East 
Biver  to  a  point  between  Delancey  and  Bivington  streets,  New  York 
City;  also  to  build  a  second  bridge  between  Fulton  street,  in  the  city 
of  Brooklyn,  across  the  East  Biver,  to  a  point  between  Jackson  and 
Scammel  streets,  New  York  City.  TheSe  bridges  have  not  yet  been 
authorized  by  an  act  of  Congress. 

WORK  DONE  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30, 1892. 

Flood  Rock. — U.  S.  Engineer  dredges  Flood  Bock  and  Hell  Oate  con- 
tinued at  work  throughout  the  year.  Dredge  Flood  Rock  was  engaged 
continuously  on  this  reef,  but  dredge  Hell  Oate  was  transferred  toother 
parts  of  the  East  Biver  from  March  1  to  June  15, 1892. 

They  have  not  obstructed  the  free  navigation  of  the  river,  as  the 
channels  to  the  northward  and  to  the  southward  have  afforded  conven- 
ient passage  for  shipping.  It  is  not  advisable,  however,  to  increase 
the  plant  at  this  point,  as  it  is  better  to  defer  the  final  completion  of 
the  work  than  to  overcrowd  the  channels  with  dredging  plant. 

The  minor  repairs  necessary  to  keep  the  plant  in  good  order  were 
made  from  time  to  time  without  causing  any  great  suspension  of  work. 
The  winter  season  was  not  sufficiently  severe  to  require  the  withdrawal 
of  the  dredges. 

The  following  shows  in  detail  the  work  done  dui'ing  the  year: 


Operations. 

Dredge 
Flo<a 
Sook. 

Dredce 
Gate. 

hsM. 

Days  worked 

255 

6,750 

•12,920 

60} 

186 
1,206 

25 
1,250 
7,952 

4&1 

420 

Hours  worked 

8.1W 

Siirfooe  blasts  flre<l -    .     -  -  -  - 

110 

Dynamite  fired 

Rock  removed 

Baisedperday 

poniids. . 

tons.. 

do  ... 

8,000 
20,872 

4^ 
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Total  removed  since  explosion,  October  10,  1885: 

Tons. 

By  contract 83,097 

By  Mred  labor,  nalng  Government  plan t 94, 27U 

Total 177, 37« 

The  dredged  rock  lias  been  dumped,  as  heretofore,  in  the  deep  hole 
oflF  Eighty-ninth  street,  East  River.  This  has  not  caused  any  percep- 
tible decrease  in  depth,  the  soundings  there  still  ranging  from  80  to 
120  feet,  mean  low  water. 

The  result  of  the  year's  work  has  been  to  reduce  practically  to  20 
feet,  mean  low  water,  an  area  equivalent  to  one-half  of  the  original 
reef.  The  bulkhead,  covering  an  area  of  about  100  feet  by  100  feet,  that 
has  been  kept  intact  for  the  protection  of  the  dredges  against  the  strong 
currents,  has  been  lowered  to  8  feet,  approximately,  at  mean  low  water, 
and  there  is  no  longer  any  part  oif  the  original  obstruction  that  has 
over  it  less  than  8  feet  at  mean  low  water.  No  additional  width  has 
been  gained  for  the  18foot  channel,  which  remains,  as  before  reported, 
at  500  feet. 

On  September  24, 1890,  a  special  report  on  this  improvement  was 
submitted  to  the  Chief  of  Engineers,  in  which  the  statement  is  made 
that  for  the  year  ending  June  30, 1890,  the  cost  of  removing  the  broken 
stone  by  the  Government  plant  was  $1.08-1^  per,  ton,  as  contrasted 
with  the  lowest  bid*  for  doing  the  work  by  contract  in  that  year  of  82.19 
per  ton.  During  the  year  ending  June  30, 1891,  the  cost  of  raising  and 
dumping  the  stone  by  the  uSe  of  the  Government  plant  was  §1 .35  per 
ton,  and  during  the  past  year  the  cost  was  $1.46  per  ton,  including  the 
cost  of  repairs  to  the  plant. 

This  increase  of  cost  for  doing  the  work  during  the  present  year  over 
that  done  shown  in  1890  is  due  to  the  fact  that  the  stone  becomes  more 
diflBcult  to  remove  as  the  water  deepens.  The  fine  material  is  sifted 
from  the  coarse  as  the  grapple  rises  through  the  water,  and  the  lower 
strata  become  gradually  covered  with  powdered  fragments  which  ob- 
struct the  free  penetration  of  the  teeth  of  the  grapple. 

Again  it  is  found  that  portions  of  the  reef  are  less  broken  than  others, 
requiring  a  larger*  amount  of  surface  blasting  to  reduce  the  blocks  to 
the  size  which  it  is  safe  and  economical  for  the  grapples  to  raise. 

A  survey  of  the  reef  is  now  in  progress. 

Shell  Reef  and  MUJdle  Qround^  opposite  SunlcenMeadoto, — At  the  open- 
ing of  the  fiscal  year,  under  the  contract  with  E.  G.  Packard,  dated 
December  19, 1890,  operations  were  in  progress  on  Shell  Reef  between 
Eighth  and  Twelfth  streets  with  a  large  grapple  dredge. 

On  August  1, 1891,  this  dredge  was  transferred  to  Middle  Ground, 
remaining  there  until  August  19,  when  she  returned  to  Shell  Reef  and 
continued  work  until  September  3,  at  which  time  the  heavy  material 
lying  on  the  surface  had  been  removed, 

On  September  10  a  large  dipper  dredge  was  placed  on  this  improve- 
ment, and  continued  at  work  until  the  end  of  the  fiscal  year. 

During  the  fiscal  year  52,803.J  cubic  yards  of  tine  material,  and  2,507^ 
tons  of  lK)wlder8  weighing  one  ton  and  over  were  removed. 

On  April  16, 1892,  the  contractor  applied  to  have  his  contract  ex- 
tended, and  to  have  the  whole  of  the  unexpended  balance  of  the  allot- 
ments made  for  Shell  Reef  and  Middle  Ground  improvements  used  at 
the  former  place.  The  application  was  made  on  the  ground  that  when 
the  reef  was  stripped  of  its  thin  covering  of  iKywlders  and  coarse  material 
solid  rock  only  was  found  underneath  for  the  removal  of  which  the  con- 
tract contained  no  provision, 
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Tlie  application  was  granted  by  the  Chief  of  Engineers  April  20. 

The  large  grapple  dredge  began  work  on  Middle  Ground  August  1, 
and  continued  until  August  18.  The  area  of  the  reef  was  stripped  of 
all  loose  stones,  323  tons  of  stone  weighting  one  ton  and  over  and  392 
cubic  yards  of  small  stone  being  removed.  The  balance  of  the  reef  is 
solid  ledge  rock,  and  will  have  to  be  drilled  and  blasted. 

On  May  25  the  United  States  Engineer  dredge  Bell  Oate  anchored 
on  "Nes'^rockjon  the  northern  end  of  Shell  Reef,  olBf  Mneteenth  street. 
This  was  a  large  bowlder  which  proved  too  heavy  for  the  dredge  to 
raise,  and  was  broken  by  surface  blast  and  removed  in  pieces.  Work  was 
then  begun  on  the  duster  of  bowlders  lying  on  the  same  reef  between 
Sixteenth  street  and  Eighteenth  street.  Two  large  bowlders  were 
blasted  and  lo8  tons  were  raised,  clearing  the  bottom  of  all  stone  pro- 
jecting above  18  feet,  me^n  low  water.  On  June  15  the  dredge  retuned 
to  her  regular  work  on  Flood  Bock. 

Ferry  Reef,  off  Thirty-fourth  street — ^This  is  a  rocky  reef  in  the  East 
Biver  about  1,000  feet  from  Thirty-fourth  street  ferry,  Kew  York  City. 
It  measures  250  feet  by  100  teet,  and  at  the  time  of  the  survey,  in  July, 
1889,  had  a  least  depth  over  it  of  7.1  feet,  mean  low  water.  During  1889 
this  reef  was  covered  by  surface  blasts  by  the  United  States  steam  drill- 
ing scow  and  the  broken  rock  removed  by  the  United  States  dredge  Hell 
Oate;  1,481  tons  of  broken  stone  were  raised  and  dumped,  and  when 
work  was  suspended,  November  26,  1889,  a  depth  of  -19  feet,  approxi- 
mately, mean  low  water,  had  been  obtained. 

Work  was  resumed  by  the  United  States  steam-drill  scow  Oen.  John 
Keicto7i  on  January  19,  1892,  by  surface  blasting  and  continued  until 
March  1.  A  survey  made  at  that  time  showed  that  the  area  of  the  reef 
within  the  2C-foot  curve  was  13,750  square  feet,  and  an  average  depth  of 
22.0  feet,  with  a  least  depth  of  17.6  feet,  mean  low  water.  The  quantity 
of  material  to  be  moved  to  give  a  depth  of  26  feet  was  3,600  tons. 

On  March  3  United  States  Engineer  dredge  Hell  Oate  began  opera- 
tions raising  the  broken  stone,  and  continued  until  May  9,  when  she  was 
transferred  to  Baxter  Ledge,  Upper  New  York  Harbor. 

The  United  States  steam-drill  scow  having  completed  the  repairs  au- 
thorized by  Department  indorsement  of  January  23, 1892,  at  a  cost  of 
$7,502.45,  jesumed  work  on  Ferry  Reef  May  11. 

On  May  24  the  drill  scow  was  transferred  to  Baxter  Ledge  to  com- 
plete the  removal  of  that  reef,  and  returned  t>o  Ferry  Eeef  June  17, 
Avhere  work  is  now  in  progress. 

The  following  table  shows  in  detail  the  work  done  during  the  fiscal 
year: 

Number  of  times  dome  was  lowered 4 

Number  of  holes  drilled 23 

Total  depth  of  holes  drilled feet..  114 

Actual  time  running  drills hours. .  23 

Number  of  drill-hole  blasts  fired 4 

Number  of  surface  blasts  fired 248 

Pounds  of  explosive  used 36, 905 

Tons  of  broken  stone  raised  by  diver 36 

Tons  of  broken  stone  raised  by  dredge  Bell  Gate 1, 632 

Tons  of  broken  Ktone  au<l  sand  raised  by  pump 95 

Totaltous  raised  and  dumped  during?  tlie  year 1, 763 

Total  tons  raised  and  dumped  since  the  beginning  of  operations,  September 

19,  1889 3,246 

Reef  off  Diamond  Eeef — The  United  States  steam-drilling  scow  Oen. 
John  Newton  continued  work  on  this  reef  until  January  18, 1892,  at 
which  time  the  final  sweep  with  the  horizontal  bar  was  made  and  no 
point  discovered  abovB  the  plane  of  28  ffeert,  mean  loir  water. 
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The  operations  during  the  year  consisted  in  lowering  the  high  points 
by  surface  blasting  and  in  removing  broken  rock  by  divers  and  by  the 
centrifugal  pump. 

The  following  table  shows  in  detail  the  work  done  during  the  year: 

Number  of  surface  blasts  fired 536 

Pounds  of  explosive  used  (Forcite  No.  2) 28, 078 

Tons  of  broken  stone  raised  J)y  divers 544. 5 

Tons  of  broken  stone  and  sand  raised  by  pump 666. 7 

Total  tons  raised  and  dumped  durinp^  the  year ' 1, 211. 2 

Total  tons  raised  and  dumped  since  beginning  of  operations,  July  8, 1881) 5, 691. 4 

This  reef  consisted  originally  of  two  separate  rocky  projections  above 
the  26-loot  curve,  having  areas  10,000  square  feet  and  16,(K)0  square 
feet  respectively,  with  a  least  depth  of  23.3  feet  and  20.8  ^ei'tj  mean 
low  water.  It  lies  between  the  Battery  and  Brooklyn  and  is  about 
150  yards  northeast  of  the  place  occupied  by  Diamond  Kecf  previous 
to  its  removal.  The  surface  of  the  reef  was  covered  with  sand,  gravel, 
and  small  bowlders,  which  made  the  operations  of  drilling  and  blast- 
ing exceedingly  difficult.  Work  in  the  swift  currents  of  the  East  Kiver 
is  necessarily  slow,  as  the  divers  can  not  go  down  excepting  at  slaitk 
water,  and,  as  but  two  of  these  occur  during  the  day,  each  of  an  average 
duration  of  40  minutes,  but  little  daily  progress  was  possible. 

The  United  States  steam  drilling  scow  began  work  on  this  reef  July  8, 
1889,  and  continued  up  to  January  18, 18J)2,  with  but  two  intermissions, 
from  September  18,  1889,  to  November  7,  1889,  dunng  which  time  it 
was  placed  on  Thirty-fourth  Street  Reef,  and  from  January  27,  1890, 
to  May  13,  1890,  during  which  time  operations  were  suspended  on  ac- 
count of  cold  weather. 

Various  methods  of  raising  the  rock  broken  by  the  operations  of  the 
drill  scow  were  tried,  but  the  most  satisfactory  and  economical,  and  the 
one  which  was  chiefly  used,  was  to  drill  sluillow  holes  and  to  repent  the 
operations  of  blasting  and  dredging  over  the  same  ground  until  linal 
depths  were  reached. 

The  sand  overlying  the  rock  and  the  small  broken  stone  were  pumped 
up  by  means  of  a  centrifugal  pump.  This  immp  was  run  only  during  the 
time  when  the  currents  were  too  strong  for  the  divers  to  work  under 
water,  and  the  results  obtained  were  highly  satisfactory. 

The  northwest  portion  of  the  reef  was  swept  with  the  horizontal  bar 
and  cleared  lor  a  depth  of  26  feet,  mean  low  water,  on  March  23,  1891, 
and  the  southeast  i)ortion  on  January  18,  1892.  The  area  swept  over 
was,  in  the  former  case,  seven  times  and,  in  the  latter  case,  four  times 
the  area  originally  developed  by  the  soundings,  and  ^e  many  shoal 
points  found  in  this  area  necessitated  frequent  surftice  blasting  and 
considerable  additional  labor. 

The  following  table  shows  in  detail  the  work  done  on  this  reef  since 
the  beginning  of  operations,  July  8,  1889. 

Number  of  times  dome  was  lowered 70    , 

Number  of  boles  drilled 563 

Total  depth  of  holes  drilled feet..  3,860.2 

Actual  time  running  drills hours..  897.3 

Number  of  drill-i.ole  blasts  fired 70 

Number  of  surface  blnsts  fireil 1, 003 

Pounds  of  explosive  used  (Forcite  No.  2 ) , -  71, 0)22 

Tons  of  broken  stone  ra ised  by  divers 1, 739. 5 

Tons  of  broken  stone  raised  by  dre«lir'  s 2, 305. 6 

Tons  of  broken  stone  and  sand  raised  by  pump 1,616.3 

"Total  tons  raised  and  dumped . ; 5, 691. 4 

Total  number  of  working  davs 645 

Total  number  of  days  worked  by  dredg'e^ 44 

Total  coFBt/ intending  hire  Tjff  dPed^f's Y^  $90^W5»92 

Cost  pet  ton  of  rook  femoVed DtgiiEe^  ty -vaOO  $15. 93 
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All  the  old  engineer  property  purchased  at  various  times  for  East 
Kiver  improvement,  and  which  had  been  stored  at  Hallets  Point  for  a 
number  of  years,  was  sold  at  public  auction  March  24, 1892,  and  on  the 
ex])iration  of  the  lease,  May  1, 1892,  the  engineer  office  and  depot  were 
establislied  upon  the  Government  dike  connecting  Great  and  Little 
Mill  Eocks,  using  for  this  purpose  the  Government  buildings  which  had 
ibrmerly  been  built  upon  Hnllets  Point. 

Under  authority  of  the  Chief  of  Engineers,  Mftrch  2, 1892,  the  timber 
wharf  on  the  west  side  of  the  dikewasenlargedat  an  expense  of  $1,074 
so  as  to  provide  adequate  berths  for  all  the  Government  plant. 

The  wharf  is  still  somewhat  limited  for  the  number  of  vessels  which 
will  use  it,  but  the  water  space  is  sheltered  and  the  accommodations 
afforded  will  be  made  to  answer  present  purposes. 

The  exi)enses  incurred  on  account  of  the  improvement  during  the 
year  amounted  to  $160,546.81,  of  which  $22,895.33  remained  outstand- 
ing at  the  close  of  the  fiscal  year. 

The  amount  that  can  be  profitably  expended  in  the  removal  of  ob- 
structions in  East  River  and  Hell  Gate  during  the  fiscal  year  ending 
June  30,  1894,  is  $300,000,  to  be  applied  to  the  removal  of  Flood  Rock, 
to  continuing  the  operations  with  the  steam  drill  scow,  to  extending 
the  work  on  Shell  Keef,  and  to  the  removal  of  such  other  rocks  and 
reefs  at  other  points  in  the  channel  as  may  be  shown  to  be  obstructive 
to  navigation,  notably  the  reefs  at  Middle  Ground  and  Baretto 
Point. 

As  no  river  and  harbor  bill  for  the  fiscal  year  ending  June  30, 1893, 
has  passed  at  the  date  of  this  report,  it  is  deemed  necessary  to  say 
that  the  balance  of  $41,673.54  on  hand  at  the  close  of  the  year  will  be 
reserved  to  provide  for  the  operation  of  the  drill  scow  and  engineer 
dredges  during  the  ensuing  year.  Should  such  a  bill  pass  before  the 
close  of  the  working  season,  providing  additional  appropriation  for 
this  improvement,  the  existing  balance  will  be  used  in  extending  work 
under  the  contract  for  the  removal  of  Shell  Reef,  as  authorized  by 
Department  letter  Ai>ril  20, 1892,  to  which  reference  is  made  in  this 
report  under  head  of  improvement  of  Shell'Reef. 

The  work  is  in  the  coUection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City.  The  nearest  light-honse  is  Black weUs  Island  light.  The  nearest 
fort  is  Fort  Columbus,  Governors  Island,  New  York  Harbor. 

AMOUNTS  APPROPRIATED. 

By  acts  of  Congress  approved — 

July  25,  18t^..rT« $85,000.00 

April  10,  1H69 178,300.00 

July  11,  1870 250,000.00 

March  3, 1871 250,000.00 

June  10,  1872 225,000.00 

March  3,  1873 225,000.00 

June  23,  1874 225,000.00 

March  3,  1875 250,000.00 

August  14,  1876 250,000.00 

June  18,  1878 350,000.00 

March  3,  1879 250,000.00 

J  un  e  14 ,  1 880 200, 000. 00 

March  3,  1881 200,000.00 

May  4,  1882 50,000.00 

By  act  of  Congress  pMsst-d  August  2,  LS^J 200, 000. 00 

By  acts  of  CongresH  ajJin'ovcHl — 

Jnly5,  1884 860,000.00 

Ati^fft5^I886 112,500.00 
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By  act  passed  August  11,  1888 $250,000.00 

By  act  approved  September  19,  1890 200,000.00 

Beceivea  from  other  sources " 3,719.62 


4,114,519.62 

Deduct  amount  reverted  to  United  States  Treastiry $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River 11,000.00 

.  14,158.55 

4,100,361.09 
Amount  expended  to  June  30, 1892,  inclusive  of  outstanding  liabilities.  4, 057, 329. 98 

Money  statement 

July  1,  1891,  balance  unexpended  ...* $203,577.89 

July  30,  1892,  amount  expended  during  fiscal  year 137, 651. 48 

July  1, 1892,  balance  unexpended '. 65,926.41 

July  1,  1892,  outstanding  liabilities $22,895.83 

July  1. 1892,  amount  covered  by  uncompleted  contracts 1, 357. 54 

■ 24,252.87 

July  1, 1892,  balance  available 41,673.54 

Amount  appropriated  by  act  approved  Joly  13,  1892 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 191, 673. 54 


Amount  (estimated)  required  for  completion  of  existing  project 888, 840. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 300,000.00 

Submited  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMBRCIAI.  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  June  30, 1890,  have  remained 
practjcallv  unchanged  and  are  therefore  herein  repeated. 

The  registered  tonnage,  exclusive  of  coastwise  vessels  and  local  steamers,  so  far  as 
it  can  be  ascertained,  is  10,165,325  tons. 

The  commerce  of  the  East  River  is  so  intimately  connected  with  that  belonging  to 
New  York  liarbor  proper  that  it  is  impossible  to  make  a  separate  statement  for  it. 

The  following  list  or  vessels,  not  inclusive  of  daily  passenger  and  freight  steamers, 
passini^  through  Hell  Gate  for  the  fiscal  year  ending  June  30, 1890,  has  been  compiled 
from  the  marine  records  at  VVhitestone,  Long  Island,  kept  by  the  New  York  Herald : 


Boand 
oitdt. 


Stefuneri} 642 

Ships ;  23 

Barkfl t  115 

Britfs '  80 

Schooners |  5, 498 

Tugu «80 

Barges 2,612 


Boand 
south. 


1,018 

56 

61 

10,528 

682 

2,862 


Chap.  101.— AN  ACT  to  incorporate  the  East  Biver  Bridge  Company. 
[Approved  by  the  goveruor  March  9,  1892.    Passed,  three-fifths  being  present.] 

The  people  of  the  State  of  New  York,  represented  in  Smate  and  ABsenibly,  do  enaet  as 
/oUoH'tt: 

Section  1.  George  Hoadly,  Adolph  Ladenburg,  Abram  J.  Hardenberg,  George  W. 
Wiiigate,  and  Frederick  Uhhnann  and  their  associates,  or  a  majority  of  them,  are 
h#^rt»by  created  a  body  corporate  and  politic  by  the  name  of  the  East  Kiver  Bridge 
Company,  for  the  purpose  and  with  the  duty  of  constructing  and  operating  a  perma- 
nent bridge  between  a  point  at  or  near  Broadway,  in  the  city  of  Brooklyn,  across  the 
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East  River,  to  a  point  or  place  between  Delancoy  and  Rivington  streets,  in  the  city 
of  New  York,  hereinafter  more  particularly  described,  togetner  with  all  ne<'es«ary 
appurtt'nant  es  and  approaches  thereto,  and  ntat'ons,  and  which  is  also  empowered 
and  authorized  to  build  a  second  bridge,  hereinafter,  in  section  sixt^  en  of  i-his  act 
more  i)articularly  desi-ribed,  together  with  all  necessary  appurtenances,  approaches, 
and  Htations;  and  in  all  cases  of  the  destruction  of  either  or  both  bridges,  to  re«un- 
struct  tho  same;  and  snid  corporation  shall  possess  the  general  powers  and  privih'ges 
granted  to,  and  be  subject  to  the  liabilities  ami  restrictions  imposed  upon,  corpora- 
tions generally  by  and  as  prescribed  in  chapters  tive  hundred  and  sixty- three  and  live 
hundred  and  sixty-four  of  the  laws  of  eighteen  hundred  and  ninety,  known  resy^ec- 
tively  as  the  general  corporation  law  and  the  stock  corporation  law,  and  any  acts  in 
amendment  or  in  substitution  thereof. 

2.  The  eaj)!  tal  stock  of  said  con)oration  shall  be  twenty-five  million  dollars,  divitled 
into  two  huudred  and  fifty  thousand  shares  of  one  hundred  dollars  each,  and  may  at 

'  any  time  be  increased  or  diminished  by  the  board  of  directors  with  the  consent,  in 
writing,  of  stockholders  holding  a  majority  of  the  stock  then  issued  and  outstanding. 
The  shares  shall  be  transferred  in  such  a  manner  as  shall  be  prescribetl  by  the  by- 
laws of  sueh  corporation.  Subscriptions  to  the  capital  stock  of  the  corporation,  ex- 
cept as  herein  otherwise  provided,  shall  be  paid  at  such  times  and  in  such  install- 
ments as  the  board  of  directors  may  by  resolution  require.  If  default  shall  Ive 
made  in  the  payment  of  any  installment  as  required  by  suth  resolution,  the  board 
may  declare  the  stock  an<l  all  previous  payments  thereon  forfeited  for  the  use  of  the 
corporation  after  the  expiration  of  sixty  days  from  the  service  upon  the  defaulting 
stockholder,  personally  or  by  mail,  directed  to  him  at  his  post-otfice  address,  of  a 
written  notice  requiring  hini  to  make  payment  wtthin  sixty  days  from  the  seTvie«  of 
the  notice,  at  a  i>lace  specified  therein^  and  stating  that  in  case  of  iailure  to  do  so, 
his  stock  and  all  previous  payments  thereon  will  be  forfeited  for  the  use  of  tho  cor- 
poration. 

3.  The  persons  named  in  the  fli*st  section  of  this  act,  together  with  four  others  to  be 
designated  by  a  majority  of  said  persons,  shall  constitute  the  first  board  of  directors 
of  said  coi-poration  and  shall  hold  their  x)laces  as  such  until  the  first  Monday  of  Jnne, 
eighteen  hundred  and  ninety- three,  and  until  others  shall  be  elected  in  their  stead. 
The  said  persons  or  majority  of  them  shall  meet  and  organize  as  such  board  of  directors 
within  thirty  days  after  the  passage  of  this  act  and  adopt  by-laws  for  the  corporation. 
The  number  of  directors  after  the  time  last  mentioned  shall  not  be  less  than  nine  nor 
more  than  fifteen,  to  be  fixed  by  the  by-laws  of  the  corporation.  An  election  of  direc- 
tors, all  of  whom  must  be  stoclcholders  of  said  corporation,  shall  take  place  on  the  first 
Monday  of  May,  in  the  year  eighteen  hundred  and  ninety  three,  and  annually  on  said 
day  thereafter,"  at  an  hour  and  ])lace  to  be  designated  by  the  by-laws ;  and  the  persons 
then  elected  by  a  majority  of  the  shares  voted  upon  by  the  stockholders,  in  person 
or  by  proxy,  shall  constitute  the  board  for  the  then  ensuing  year  and  until  others 
shall  be  elected  in  their  places.  All  vacancies  ^hich  shall  be  caused  in  the  boardof 
directors  by  death,  resignation,  and  mental  incompetency,  removal  from  the  State  or 
otherwise,  shall  be  filled  by  appointment  by  a  majority  of  the  remaining  members 
for  the  balance  of  the  term  thus  vacated.  The  board  of  directors  shall  have  power 
to  make  all  reasonable  by-laws  and  rules  for  the  government  of  the  corporation  aind 
its  ofticers  and  agents.     A  majority  of  said  boanl  shall  constitute  a  quorum. 

4.  The  ofticers  of  the  corporation  shall  consist  of  a  president,  vice-president,  sec- 
retary, and  treasurer,  who,  except  as  hereinbefore  provided,  shall  be  annually  elected 
by  the  incoming  board  of  directors;  such  subordinates  may  be  appointed,  from  time 
to  time,  as  the  board  may  direct. 

5.  The  said  corporation  is  hereby  empowered  to  purchase,  receive,  hold,  and  use 
such  real  estate  or  interest  therein  as  may  l)e  necessary  and  convenient  to  accomplish 
the  object  for  which  this  chart«'r  is  granted,  and  shall  have  power  to  locate  and 
construct  the  necessary  approaches  to  said  bridge  or  bridges,  and  said  corpoi-ation 
may,  by  its  surveyors",  engineers,  or  ofticers,  enter  upon  such  real  estate,  sites,  and 
locations  and  take  possession  of  the  same,  except  any  public  park  or  parks,  none  of 
which  shall  be  taken,  except  by  consent  of  the  local  authorities  having  jurisdiction 
thereof.  All  such  real  estate,  sites,  or  locations,  except  donations,  as  shall  be  entered 
upon  as  aforesaid,  shall  be  purchased  of  the  owner  or  owners  at  a  price  to  be  mutually 
agfeed  upon.  In  case  the  said  corporation  can  not  agree  with  the  owner  or  owners 
of  any  such  real  estate  or  of  any  interest  or  ejiscment  therein,  it  shall  have  the  right 
to  ac(iuire  the  same  in  the  manner  and  by  the  special  proceedings  provided  for  the 
condemnatiim  of  real  property  by  chapter  twenty-three,  title  one,  of  the  Code  of 
Civil  Procedure  of  the  State  of  New  York,  and  aiiy  acts  amendatory  thereof,  or  in 
addition  thereto. 

6.  The  said  corporation  is  also  hereby  authorized  to  lawfully  acquire,  use,  and  oc- 
cupy so  much  of  the  land  under  water  or  otherwise  of  the  said  East  River,  not  ex- 
ceeding in  all  a,  front  on  either  shore  of  three  hundred  and  fifty  feet  for  any  bridge, 
as  may  be  necessary  for  the  construction  of  the  piers  and  towers  of  the  bridge  to  DC 
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coiistnictod  by  it.  If  any  portion  of  the  land,  under  water  or  otherwise,  required 
for  the  constrnction  of  said  bridge  on  or  near  tno  shore  of  either  Manhattan  Island 
or  Long  Island,  shall  have  become  or  be  the  property  of  any  individual,  or  municipal 
or  other  cori)oration,  the  same  may  be  taken  and  acquired  by  the  corporation  hereby 
created  by  proceedings  under  the  condemnation  act,  as  above  provided,  in  eases  whore 
said  corporation  can  not  agree  with  the  owners  thereof  for  the  purchase  of  the  same. 
But  nothing  in  this  act  shall  be  construed  to  allow  said  company  to  take  or  acquire 
any  lands  under  water  or  above  water  which  may  have  been  owned  or  leased  and 
used  as  a  ferry  by  any  corporation  under  the  laws  of  the  State  of  New  York  prior  to 
January  first,  eighteen  hundred  and  ninety,  and  which  may  on  that  date  have  been 
necessarily  so  used.  If  any  of  the  sites  for  the  location  of  the  abutments,  piei-s, 
columns,  and  anchorages  of  said  bridges  or  the  columns  supporting  up]>roaches,  shall 
be  owned  or  claimed  by  the  mayor,  aldermen,  and  commonalty  of  the  city  of  New 
York,  or  by  the  city  of  Brooklyn,  then  the  commissioners  of  the  sinking  fund  of  the 
city  of  New  York,  if  the  same  be  located  in  that  city,  or  the  mayor  and  comptroller 
of  the  city  of  Brooklyn,  if  the  same  be  located  in  that  city,  are  hereby  authorized 
and  empowered  to  agree  onbehalf  of  such  city,  with  said  corporation  hereby  created, 
upon  a  price  or  sum  to  be  paid  by  said  corporation  for  the  use  and  occupancy  of  said 
land  or  lands  under  water  or  otherwise,  and  of  the  sites ;  and  if  such  commissioners 
of  the  sinking  fund  of  the  city  of  New  York  or  the  mayor  and  comptroller  of  the  city 
of  Brooklyn  and  the  said  company  are  unable  to  agree  upon  such  price  or  sum,  then 
said  company  may  take  and  acquire  said  land  or  lands  underwater  or  otherwise  and 
said  sites  by'  proceedings  of  condemnation  in  the  manner  above  provided.  But  no 
part  of  any  abutment,  column,  pier,  or  anchorage  of  any  portion  of  any  bridge  which 
may  be  used  in  whole  or  in  part  as  a  drive  or  roadway  for  vehicles  drawn  by  animals, 
or  for  use  by  equestrians,  shall  be  located  in  whole  or  in  part  upon  or  in  any  street, 
avenue,  or  public  plae^  within  the  city  of  New  York  or  Brooklyn,  except  to  cross  the 
same :  Proridedt  however,  also,  That  any  portion  of  any  approach  to  either  of  said 
bridges  which  may  not  l>e  used  in  whole  or  in  part  as  a  drive  or  roadway  for  vehicles 
drawn  by  animals,  or  for  the  use  by  equestrians,  may  l>e  supported  by  iron  columns 
placed  in  any  public  street  within  said  cities,  or  either  of  them,  as  designated  by 
the  commissioner  of  public  works  of  either  of  said  cities. 

7.  The  said  corporation  may  borrow  such  sums  of  money  as  may  be  necessary  in 
the  opinion  of  its  board  of  directors,  from  time  to  time,  for  constructing,  completing, 
and  maintaining  and  operating  its  bridge  or  bridges,  appurtenances  and  approaches 
thereto,  and  stations,  and  for  acquiring  the  necessary  real  estate  for  the  site  thereof, 
the  necessary  stations,  buildings,  and  appurt4*nances  thereof,  and  the  approaches 
thereto,  and  to  mortgage  its  corporate  property  and  franchises,  including  its  fran- 
chise to  be  a  corporation,  and  issue  its  bonds  to  secure  and  provide  for  the  payment 
of  any  debt  which  shall  be  contracted  by  such  corporation  for  the  purposes  aforesaid, 
upon  such  terms  and  conditions  as  to  the  board  of  iliivotors  may  seem  proper,  and  it 
shall  be  lawful  for  any  other  corporation  to  loan  its  credit  to  the  corporation  hereby 
created,  and  it  shall  be  lawful  fo|^any  corporation  or  any  municipality  in  the  »State 
of  New  York,  except  where  the  same  may,  by  the  provisions  of  the  constitution  of 
the  State  of  New  York,  be  prohibitc'5  froin  so  doinjr,  to  subscribe  to  or  become  the 
owner  of  the  stock,  bonds,  or  other  securities  thereof  in  like  manner,  and  with  like 
rights  as  individuals. 

8.  The  said  corporation  is  herebj'  empowered  to  merge  and  consolidate  its  capital 
stock,  franchises,  and  pro]>erty  with  the  capital  stock,  franchises,  and  property  of 
aiiy  other  corporation  or  corporations,  in  the  manner  and  with  the  effect  provided  in 
and  by  the  aet  known  as  the  *' railroad  law,''  being  chapter  five  hundred  and  sixty- 
five  of  the  laws  of  eighteen  hundred  and  ninety,  and  any  act  or  acts  amending  or 
extending,  or  in  substitution  of  the  same',  so  far  as  the  same  are  applicable  thereto, 
and  said  corporation  shall  further  have  ])ower  to  lease  its  bridge  or  bridges,  or  any 
part  thereof,  its  or  their  appurtenances  and  approaches  thereto,  and  stations,  to  any 
corporation  or  corporations  for  such  time  and  on  such  terms  as  may  be  agreed  upon, 
power  and  authority  being  hereby  likewise  conferred  on  such  lessee  company  to  ac- 
cept such  lease  or  leases.  In  case  of  consolidation  wi(4i  any  other  corporation  or  cor- 
porations, all  the  powers  hereby  conferred  on  said  company  may  be  exercised  by  the 
consolidated  company. 

9.  The  directors  of  tke  said  corporation  may  issue  stock  thereof  at  such  time  and 
in  such  manner  and  amounts,  and  upon  such  terms  as  they  shall  deem  proper,  and 
may  also  issue  stock  for  the  purpose  of  purchasing  property,  both  real  and  personal, 
necessary  for  the  purpose  of  the  corporation,  to  the  amount  of  the  value  thereof, 
and  may^ilso  issue  stock  for  w<»rk,  labor,  and  services  performed  or  materials  fur- 
nished to  said  corporation  for  the  use  and  purposes  thereof,  and  the  stock  so  issued 
shall  be  deeine<l  full  paid  and  shall  not  be  liable  to  ai»y  further  assessments;  neither 
shall  the  holders  thereof  be  lialile  for  any  other  ])aynients  on  such  stock,  under  the 
provisions  of  this  act,  but  in  all  statenimts  and  rt'ports  of  the  corporation  hereby 
created  to  be  published^  such  stock  shall  not  be  stateil  or  reported  as  being  paid  for 
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m  cash  to  the  corporation,  bat  shall  be  stated  and  reported  according  to  the  fact. 
But  at  least  ten  per  centnm  of  the  par  value  of  the  capital  stock  of  the  company,  at 
the  time  of  the  nrst  subscription  thereto,  shall  be  i>aid  into  the  treasury  of  the  cor- 

})oration  iu  cash,  and  until  such  payment  shall  have  been  made  the  company  shall 
lave  no  power  to  acquire  any  real  estate  for  its  corporate  purposes  or  proceed  with 
construction.  Such  first  Subscription  shall  be  made  within  sixty  days  after  the  as- 
sent of  the  proper  federal  authorities  to  the  coustruction  of  its  bridse  or  bridges 
shall  have  been  obtained,  and  application  for  such  assent  shall  be  made  within  one 
year  after  the  passage  of  this  act. 

10.  The  directors  shall  have  power  to  fix  the  rates  of  toll  for  persons,  animals, 
carriages,  cars,  and  vehicles,  of  every^  kind  or  description,  passing  over  the  said 
bridge  or  bridges,  and  its  or  their  stations,  appi-oaches,  and  appurtenances  thereto, 
and  from  time  to  time  to  change  the  same  as  they  may  deem  expedient.  Such  rates, 
however,  shall  not  exceed  the  rates  for  like  services  on  the  existing  New  York  and 
Brooklyn  bridge,  as  the  same  prevailed  on  the  first  day  of  January,  eijarhteen  hun- 
dred and  ninety -one,  but  in  the  case  of  service,,  for  which  no  rate  prevail<>d  on  that 
da3%  the  same  shall  be  fixed  by  the  board  of  directors  of  the  corporation  hereby  or- 
ganized. 

11.  Concurrent  iurisdiction  shall  be  possessed  and  exercised  by  the  courts  of  the 
city  and  oounty  of  New  York,  and  the  city  of  Brooklyn  and  county  of  Kings,  re* 
spectively,  over  all  crimes  and  offenses  committed  upon  any  bridge  to  be  constructed 
by  the  said  corporation. 

12.  The  said  corporation  and  its  successors  are  hereby  required  to  construct,  main- 
tain, and  operate  a  bridge,  commencing  at  a  point  at  or  near  Broadway,  in  the  city 
of  Brooklyn,  and  between  the  present  pier  line  and  Marcy  avenue,  in  the  city  of 
Brooklyn,  and  said  bridge  shall  be  so  constructed  as  to  cross  the  river  as  directly  as 
possible,  to  a  point  between  Delancey  and  Kivington  streets  in  the  city  of  New  York; 
continuing  thence  westwardly  over,  through,  and  across  private  property  between 
Delancev  and  Kivington  streets  and  across  intervening  streets,  so  that  the  en- 
trance and  exit  of  said  bridge  for  vehicles,  other  than  cars,  and  for  equestrians, 
shall  be  at  a  point  at  or  near  Sheriff  stret't  in  the  city  of  New  York.  The  coii- 
strnctiou  of  said  bridge  and  its  roadways  and  approaches  shall  be  begun  within  one 
year  from  the  date  of  the  assent  of  the  proper  Federal  authorities,  and  the  same  shall 
be  completed  within  eight  years  after  such  commencement.  The  time  for  the  com- 
mencement or  completion  to  be  extended,  however,  if  auy  delay  shall  have  been 
occasioned  by  legal  proceedings,  accidents,  strikes,  or  similar  emergencies,  as  mnch 
lon;;er  as  the  duration  of  such  delay. 

13.  An  approach  to  said  bridge,  so  as  to  provide  facilities  for  its  use  by  the  public, 
shall  he  constructed  and  maintained  from  a  point  on  said  bridge  at  or  about  Cannon 
street,  in  the  city  of  New  York,  thence  extending  westwardly  over,  through,  ami 
alon;^  private  propei*ty,  and  across  intervening  streets  to  the  Bowery,  and  thence 
across  the  Bowery  to  Si)ring  street. 

14.  The  approach  mentioned  in  section  thirteen  of  this  act  may  be  extended  if,iD 
the  judgment  of  a  majority  of  the  stockholders  of  sai^l  corporation,  it  shall  be 
dcemo<l  for  public  convenience  so  to  do,  fnfhi  its  termination  at  the  Bowery  and 
Spring  Htreet,  westwardly,  above,  through,  and  along  Spring  street,  to  or  near  the 
Hudson  River,  in  the  city  of  Now  York. 

15.  No  part  of  any  bridge  hereby  authorized  to  be  constructed,  or  its  approaches, 
shall,  except  at  the  termini  thereof,  bo  less  than  sixteen  feet  above  any  street,  ave- 
nue, or  public  place,  or  less  than  fourteen  feet  above  any  existing  elevated  railway 
in  the  city  of  New  York,  which  may  be  crossed,  intervened,  or  intersected  by  any 
bridge  or  its  approaches. 

Ki.  The  corporation  hereby  formed  and  its  successors  are  anthoriKed  and  empow- 
ered to  build,  construct,  maintain,  and  operate  a  second  bridge,  which  shall  com- 
mence at  a  point  between  the  pier-line  of  the  Kast  River  and  Fulton  street  in  the 
city  of  Brooklyn;  the  limits  of  said  locality  shall  be  Bridge  street  on  the  west  ami 
Little,  street  on  the  east  in  said  city.  From  the  point  of  beginning  said  bridge  shall 
extend  as  nearly  northwardly  as  possible,  across  private  property  and  across  and 
along  intervening  and  intersecting  streets  and  avenues  to  the  East  River;  thence 
across  the  East  River  as  directly  as  possible,  to  a  point  or  place  between  JacksoQ 
and  Scammel  streets  in  the  city  of  New  York;  thence  northwestwardly  through 
j»rivate  property  between  .lackson  and  Scammel  streets,  and  across  intervening 
Ht rccts  to  (i rand  street;  thence  across  Grand  street  and  over  private  property  be- 
tween Sheriff  and  Ridge  streets  and  across  intervening  streets  to  a  point  or  place  on 
private  ]»roperty  between  Delancey  and  Rivingt  on  streets,  injunction  with  the  lins 
or  route  of  the  said  bridge  hereinbefore  first  described.  The  second  bridge  shall  be 
commenced  not  later  than  oni^year  from  the  date  of  the  opening  of  the  first  bridge 
for  )>ublie  use,  and  shall  be  completed  within  six  j'ears  after  such  commencement; 
the  time  for  the  connnencement  or  completion  to  be  extended,  however,  if  any  delay 
shall  have  been  occasioned  by  legal  proceedings,  accidents,  strikes,  or  similar  emer- 


Digitized  by 


Google 


APPENDIX   E — ^KEP0R1\  OP  LIEUT.  COL.  GILLESPIE.  809 

genoies  as  much  longer  as  the  duration  of  snch  delay.  But  no  failure  to  commence 
the  construction  of  or  to  complete  the  said  second  hridge  within  the  time  prescrihed 
shall  have  any  further  effect  than  t'O  prevent  tl^  corporation  hereby  formed,  or  its 
successors,  from  proceeding  with  the  construction  or  completion  of  the  said  second 
bridge,  all  other  rights,  privileges^  and  franchises  hereby  conferred  to  remain  unaf- 
fected h^  such  failure. 

17.  Said  company  shall  also  have  power  to  construct  all  necessary  approaches  . 
other  than  those  hereinbefore  specified,  and  all  necessary  connections  betwe^  the 
said  bridge  or  bridges  and  approaches,  and  any  railroad  or  railroads  in  the  cities  of 
New  York  and  Brooklyn,  so  as  to  enable  passengers  to  be  transferred  to  and  froni 
the  same. 

18.  The  bridges  to  be  constructed  under  the  authority  of  this  act  and  the  approaches 
thereto  shall  be  used  for  the  transit  of  vehicles  for  passenger  traffic  and  for  pedes- 
trians, for  the  transportation  of  freight,  and  for  such  other  purposes,  and  in  such  a 
manner  as  shall,  in  the  judgment  of  we  said  company,  seen}  most  conducive  to  public 
interests. 

19.  Notbing  in  this  act  contained  shall  be  construed  to  authorize  nor  shall  it  author- 
ize,^the  construction  of  any  bridge  which  shall  obstruct  the  usual  and  common  navi- 
gation of  the  East  Kiver,  or  the  construction  of  any  pier  in  the  said  river  beyond  the 

Eier  lines  established  by  law.  Such  bridge  shall  not  be  at  a  less  elevation  than  one 
uudred  and  twenty  feet  at  the  pier  lihes,  and  than  one  hundred  and  thirty-five  feet 
at  the  middle  of  the  East  River  above  high  tide  at  ninety  degrees  Fahrenheit.  From 
sunset  to  sunrise  suitable  signal  lights  shall  be  set  upon  said  bridge  to  guide  and 
direct  approaching  vessels. 

20.  The  bridge  structure  or  structures  to  be  erected  by  the  corporation  hereby 
formed,  its  successor  or  successors,  shall  be  exempt  from  taxation.  And  the  corpora- 
tion hereby  formed,  and  its  successor  or  successors,  shall  be  exempt  from  all  taxation 
until  ten  years  after  either  of  said  bridges  shall  have  been  opened  for  public  use : 
Provided,  however,  That  whenever  the  average  gross  earnings  of  either  of  said  bridges 
shall  have  exceeded  three  thousand  dollars  per  day  for  six  consecutive  months,  then 

..^  the  corporation  hereby  created  shall  be  subject  to  taxation  as  provided  by  law,  ex- 
j])t  as  to  tiie  bridge  structure  or  structures,  and  said  taxation  shall  be  assessed  from 
che  first  day  of  said  period. 

Nothing  herein  contained  shall  exempt  from  taxation  any  land  or  lands  acquired 
by.  said  corporation,  its  successor  or  successors,  for  any  purposes  whatever,  nor  shall 
anything  herein  contained  be  construed  as  exempting  from  taxation  at  any  time  the 
structure  of  any  elevated  railroad  owned,  controlled,  managed,  or  operated  by  said 
corporation  in  the  city  of  Brooklyn  or  in  the  city  of  New  York  or  any  other  elevated 
railroad  in  said  cities. 

21.  The  president  and  secretary  of  the  said  corporation  shall  annually  make  a  veri< 
fied  report  to  the  comptroller  or  chief  fiscal  officer  of  the  cities  of  Now  York  and 
Brooklyn  on  or  before  the  first  day  of  November  in  each  year  of  the  gross  amount  of 
its  receipts  for  the  year  ending  September  thirtieth  next  preceding,  and  also  a  de- 
tailed account  of  its  daily  earnings  during  that  period,  and  the  books  of  such  cor- 
poration shall  be  open  to  inspection  and  examination  by  each  of  said  comptrollers 
or  officers,  or  the  duly  appointed  agents  of  either  of  them,  for  the  purpose  of  as- 
certaining thft  correctness  of  its  report  as  to  its  gross  earnings.  Whenever  such 
earnings  shall,  during  any  period  of  six  months,  exceed  an  average  of  four  thou- 
sand dollars  per  day,  then,  and  in  that  event,  the  said  company  shall  thereafter  an- 
nually, on  the  first  day  of  December,  pay  into  the  treasuries  of  the  respective  cities 
in  which  any  portion  of  any  bridge  or  bridges,  or  any  approach  thereto,  or  any 
elevated  or  other  railway  Avnich  may  be  owned,  controlled,  managed,  or  operated 
by  said  company  shall  be  located,  to  the  credit  of  the  sinking  funds  of  the  said 
cities,  respectively,  a  sum  equaling  In  the  aggregate  one  per  cent  of  its  gross 
earnings  from  the  said  bridge  or  bridj^es,  or  from  aiiy^  of  its  approaches,  or  from  any 
snoh  elevated  or  other  railway  or  railways,  and  an  additional  annual  payment  of 
one  per  cent  of  such  gross  earnings  shall  be  made  by  said  company  in  like  manner 
for  each  multiple  of  four  thousand  dollars  per  day  of  such  average  gross  earnings. 
Such  payment  shall  be  in  addition  to  all  other  taxes  to  which  said  company  may  oe 
subject.  The  amount  thereof  shall  be  annually  divided  among  the  treasuries  of 
the  cities  in  each  of  said  cities  as  the  same  shall  appear  by  the  last  completed  as- 
sessment rolls  of  each  said  cities.  The  corporate  rights,  privileges,  and  franchises 
acquired  by  such  coiijonition,  if  it  shall  fail  to  comply  with  all  the  provisions  of 
this  section,  shall  be  forfeited  to  the  people  of  the  State  of  New  York,  and  upon 
judgment  of  forfeiture  rendered  in  an  action  brought  by  the  people  in  the  name  of 
the  attorney -general  shall  cease  and  determine.  The  payments  herein  proviilcd  for 
shall  be  made  upon  the  gross  earnings  of  either  or  both  of  the  bridges  herein  author- 
ized to  bo  constructed,  and  upon  tlie  gross  earnings  of  any  of  the  approaches  thereof, 
and  upon  the  gross  earnings  of  any  elevated  or  other  railway  which  the  said  com- 
pany may  at  any  time  acquire,  own,  manage,  control,  or  operate,  whether  the  same 
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shall  remain  in  the  possession,  control,  maiiagemeiit,  or  operation  of  the  said  com- 
pany or  of  any  other  company  or  i^idividn  lU,  and  «haU  continne  to  be  so  paid  in 
the  event  of  any  lease,  cousolid  ition,  merji^er,  or  other  disposition  thereof.  And  if 
the  said  bridff&s  or  either  of  them,  or  any  of  the  approaches  thereof,  or  any  snfh 
elevated  or  other  railway  or  railways  shall  be  operated  in  connection  with  any  other 
railway  or  railways,  the  gross  earnings  for  passengers  and  i»ro  lerty  shall  not,  for  the 
pur  OSes  of  the  navmen therein  provided  for,  be  decreased  thereby. 
22f  This  act  shall  take  effect  immediately. 


E7. 
IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Kewtown  Creek  is  a  tidal  stream  about  4  miles  long,  running  througli 
tlie  eastern  part  of  Brooklyn,  and  emptying  into  the  East  River  oppo- 
site Thirty-fourth  street,  New  York.  The  range  of  tides  is  4^  feet,  ap- 
proximately, but  the  bed  of  the  creek  has  no  liatural  slope. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12J  feet  at  low  water, Trom  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  it^  width  for  this  distance  being  about 
240  feet.  Thence  it  gradually  decreased  in  width  and  depth  until  at 
the  head  of  navigation,  where  the  Metropolitan  Avenue  crosses  it,  there 
was  a  low-water  depth  of  about  4  feet  and  a  width  of  about  100  feet. 

A  survey  of  this  creek  with  a  view  to  its  improvement  was  made  in 
1879  by  the  engineer  officer  then  in  charge,  to  comply  with  the  act  al 
March  3,  1879,  and  a  report  submitted  January  31, 1B80.  The  project 
provided  foi;  dredging  a  channel  from  the  mouth  of  the  creek  to  Vernon 
Avenue  Bridge,  200  feet  wide,  and  from  21  to  22  feet  deep  at  low  water, 
requiring  the  removal  of  145,000  cubic  yards  of  material,  chiefly  mud, 
the  cost  of  which  was  estimated  at  $36,2r>0. 

Work  under  this  project  was  begun  in  1880,  but  by  reason  of  in- 
creased cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2, 1882,  another  survey 
was  made,  and  a  report  submitted  December  26, 1883.  (Annual  lieport 
Chief  of  Engineers,  1884,  page  765.) 

The  new  project  provided  for  carrying  the  improvement  from  the 
Vernon  Avenue  Bridge  up  to  the  head  of  navigation  in  both  branches 
of  the  creek.  The  estimated  cost  of  executing  this  project  was  as  fol- 
lows: 

To  excavate  a  channel  18  feet  deep  and  175  feet  wide)  from  Vernon  Avenue 
Bridge  to  the  Central  Oil  Works,  145,500  cubic  yards  excavation,  at  30 
cents  $43,060 

Thence  15  feet  deep,  and  from  125  to  150  feet  wide  to  Queens  County  Oil 

Works,  101,600  cubic  yards  of  excavation,  at  35  cents  per  cubic  yard 85,560 

Thence  12  feet  deep,  and  125  to  150  feet  wide,  to  Nicholses  Chemical  Works 
52,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard 21, 040 

Thence  10  feet  deep,  and  from  lOO  to  125  feet  wide  to  the  head  of  navigation 
on  both  branches,  231,600  cubic  yards  excavation,  at  40  cents  per  cubic 
yard 92,  «0 

Contingencies 19, 239 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenue 
Bridge,  before  given 44,050 

Total  estimated  cost  of  improving  Newtown  Creek 2iCy,  TiGS 

The  appropriations  of  1884  and  1886  were  applied  in  deepening  tlie 
cliannel  from  the  entrance  to  Vernon  Avenue  Bridge  to  U  feet  deep, 
mean  low  water,  and  from  ^laspeth  avenue  eastward  to  the  head  of 
navigation  10  feet,  mean  low  water.    The  amount  appropriated  up  to 
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and  inclusive  of  act  of  August  5, 1886,  was  $82,500,  of  which  amount  the 
sum  of  8">0,7oO  has  been  api»lied  fiom  Vernon  Avenue  Bridge  to  the 
East  Liver,  and  $.'U,750  from  Covert  Dock  upstream  to  the  head  of 
navigation  on  both  branches.  These  appropriatitms  were  made  in  Hinall 
amounts  and  at  wide  intervals,  and  the  work  done  by  them  gave  only 
temporary  relief.  According  to  these  methods  the  amounts  applicable 
for  improvement  at  the  entrance  were  about  sufficient  to  remove  depos- 
its which  had  been  nmde  during  the  interval,  leaviirg  no  balance  for 
increasing  the  depth  beyond  20  feet.  The  improvement  could  not,  for 
want  of  tunds,  be  extended  to  benefit  the  central  reach  of  ,the  river 
above  Vernon  Avenue  Bridge,  and,  in  the  absence  of  secure  bulkheads, 
dredging  in  the  upper  branches  was  of  little  avail.  It  would  have  been 
better  had  appropriations  been  made  in  such  a  way  that  the  improve- 
ment above  Vernon  Avenue  Bridge  could  have  been  executed  as  an 
extension  of  the  improvement  below  it.  Then,  as  the  improvement  ad- 
vanced upstream,  the  wharves  along  the  banks  would  have  been  bene- 
fited progiessively  and  in  proportion  to  their  importance. 

A  revised  estimate  for  the  improvement  was  made  in  1889  (Annual 
Keport  Chief  of  Ei  gineers,  1889,  Part  i,  i)age  778),  after  the  results 
obtained  by  the  survey  of  January,  1889,  had  been  studied,  and  the  cost 
was  fixed  at  8170,586. 

In  preimring  the  new  project  for  the  improvement  it  was  kept  in  mind 
that  the  draft  of  vessels  going  above  Vernon  ^V venue  Bridge,  where  the 
most  important  wharves  are  located,  was  limited  by  the  then  available 
depth  of  water,  and  that  many  of  the  vessels  had  to  be  lightered  at  the 
bar  to  facilitate  entrance  at  high  tide,  while  those  going  out  had  to 
complete  their  cargoes  alter  they  reiiched  the  East  River.  It  was  there- 
fore thought  best  to  provide  for  21  feet  from  the  entrance  to  Vernon 
Avenue  Bridge,  18  feet  to  Central  Oil  Works,  15  feet  to  Queens  County 
Oil  Works,  12  feet  to  Nichols's  Chemical  Works,  and  10  feet  to  Metro- 
politan Avenue  Bridge  on  both  branches. 

The  bed  of  the  creek  below  Vernon  AvenuQ  Bridge  is  variable  in 
character  below  the  plane  of  18  feet,  mean  low  water.  Near  the  bar  it 
is  composed  of  sand  or  sand  and  clay  mixed;  but  as  the  bridge  is  ap- 
proached it  grows  harder,  like  hardpan,  and  haslarge bowlders  embedded 
in  it.  The  creek  has  a  very  sluggish  current,  and  where  there  are  no 
bulkheads  the  deposits  arising  from  the  sewers  and  frona  the  degrada- 
tion of  the  soft  and  unstable  banks  cause  obstructions  to  navigation  for 
which  annual  dredging  is  the  only  possible  relief. 

The  appropriation  of  1888  was  applied  in  deepening  the  channel  from 
the  entrance  to  Vernon  Avenue  Bridge  to  21  feet  mean  low  water;  to 
Central  Oil  Works  18  feet,  and  to  Queens  Countj'  Oil  Works  10  feet. 

The  river  aud  harbor  act  of  September  19, 1890,  appropriated  $35,000 
for  continuing  the  improvement. 
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The  following  tiible  shows  the  location  and  characteristics  of  the  se?- 
eral  bridges  crossing  Newtown  Creek: 


Hei^'ht  of 

bottom 

Kamo  flinl  location  of 
bridge. 

Width  of  1     elmnl 
draw.    1     al»«»ve 
nieuu  hisb 
water. 

1                             Bemorki. 

Feet. 

F(ft. 

Vernon  Avt;nue  Briiljfc . 

63 

7.3 

Bond  bridge;  double  dcaw;  iron  on  wooden  pier;  opeas 
by  IiHiid  power. 

BliAflvillc    Bri<l>;o 

&8 

8.9 

Ktiad  brid;;e;  double  draw;  wood  on  wooden  pier;  opcu 

((lroi-n|»»»iiit  Jivrtuir). 

by  band  powor. 

Penny  Bridge  (Meeker 

63 

0.7 

Bond  brid^^e;  double  draw;  iron  on  atono  pier;  op«i« 

avcu(u«). 

by  hand  ijowoi*. 

Grand  Street  Bridge  .. . 

67 

5.8 

Inm  on  wtonc  pier;  single  draw  road  bridjce;  opens  by 
band  j»ow»fl*. 

Metropolitan    Avenue 

62 

8.7 

Boad  bridgu ;  doublo  draw ;  iron  on  stone  pier;  opens  by 

Bridjie  (Metropolitan 

baud  power. 

avenue  ami    (vraud 

street  junction). 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  opening  of  the  fiscal  year  the  contract  with  the  Atlantic 
Dredging  Company,  dated  January  17,  1891  (Annual  Keport  Chief  of 
Engineers,  1891,  Parti,  page  9<)9),  was  still  in  force.  Operations  under 
it  were  in  progress  on  the  reach  between  Central  Oil  Works  and  Penny 
Bridge,  which  w^ere  continued  until  August  24:,  when  the  contract  was 
completed. 

The  quantity  of  material  removed  under  this  contract  during  the  fis- 
cal year  was  15,648  cubic  yards,  and  the  total  amount  removed  was 
113,452  cubic  yards. 

At  the  close  of  the  contract,  August,  1891,  the  channel  from  the 
entrance  to  Vernon  Avenue  Bridge  was  175  feet  wide  at  the  entrance, 
and  150  feet  wide  near  the  bridge,  and  21  feet  deep,  mean  low  water. 
The  channel  from  Vernon  Avenue  Bridge  to  Central  Oil  Works  wa.s 
80  feet  wide  and  18  feet  deep;  from  Central  Oil  Works  to  Queens 
County  Oil  Works,  50  feet  wide  and  15  feet  deep;  troni  Queens  County 
Oil  Works  to  Penny  Bridge,  50  feet  wide  and  12  feet  deep;  and  the 
channel  from  Maspeth  avenue  to  Metropolitan  avenue,  100  feet  wide 
and  10  feet  deep,  mean  low  water.  In  the  English  Ivills  Branch,  which 
skirts  Laurel  Hill,  the  channel  was  100  feet  wide  and  10  feet  deep  lr<)m 
Nichols's  Chemical  W^orks  to  a  point  700  feet  to  the  eastward. 

A  resurvey  ef  Newtown  Creek  made  in  April,  1892,  showed  tliat  the 
depths  obtained  under  the  contract  have  not  been  well  maintained. 
An  average  shoaling  of  2  feet,  ai)proximately,  has  taken  place  on  the 
inside  as  well  as  at  the  entrance,  and  this  result  will  be  repeated  after 
every  improvement  by  dredging  so  long  as  the  banks  near  the  head  of 
the  creek  are  allowed  to  remain  without  the  protection  of  bulkheads. 

A  complaint  was  made  to  the  Secretary  of  War  by  the  Newtown 
Creek  Towing  Company,  November  9,  1891,  that  the  bridge  across  the 
creek  at  Meeker  avenue  was  an  obstruction  to  navigation  within  the 
meaning  of  the  river  and  harbor  act  of  September  19,  1890. 

The  matter  was  given  several  public  hearings,  and  ou  April  20  and 
May  13,  1892,  notices  w^re  served,  by  direction  of  the  Secretary  of 
W^ar,  upon  the  supervisors  of  Kingn  and  Queens  counties,  respectively, 
owning  or  controlling  the  bridge,  directing  that  the  bridge  be  altered 
in  such  manner  as  to  place  the  outer  faces  of  the  abutments  on  the 
legal  bulkhead  line,  and  to  provide  a  dr^w  opening  on  either  side  of 
the  i>ivot  pier,  05  feet  wide  in  the  clear. 
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The  Calvary  Cemetery  Association  was  also  directed,  May  25, 1892, 
to  remove  that  part  of  its  pier  adjacent  to  the  bridge  which  lies  beyoml 
the  bulkhead  line. 

These  changes  are  required  to  be  completed  by  October  1, 1892. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $12,654.08.  v 

An  appropriation  of  $100,000  is  recommended  for  continuing  the  im- 
provement according  to  the  approved  project. 

Tills  work  is  in  the  coUection  district  of  New  York.  Nearest  port  of  entry.  New 
York  City.  Nearest  light-house,  Blackwells  Island  Light;  Nearest  fort,  Fort  Co- 
lombns. 

Amounts  appropriated. 


Application. 


Dredging  below  Vernon  Avenne  Bridge. 


d^ng 


Juno  14, 1880 
Ang.  2,1882 
Joly  5,1884 
Aug.  5,1886 

,  Aug.n.l888 

Do I  Sept.  19, 1890 

Total 


Part  applied  above  Vernon  Avenue  Bruise 
Below  and  above  Vomon  Avenue  15iiilg»».  . 
iNewtown  Creek  and  Bay 


Date.         Amount. 


$10,000 
15,000 

ao.ooo 

37,500 
25,000 
35,000 


142,500 


Amount  expended  to  June  30, 1892,  inclnsive  of  outstanding  liahilities,  $141^448.14. 

Money  statement 

July  1,  1891,  balance  unexpended $13,605.94 

July  30, 1892,  amount  expended  during  fiscal  year 12, 554. 08 

July  1,  1892,  balance  unexpended 1,051.86 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 36, 051. 86 

{Amount  (asti mated)  required  for  completion  of  existing  project 78, 000. 00 
Amount  thaVan  be  profitably  expended  in  fiscal  yearending  June  30, 1894    78, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  aud  1867. 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  June  30, 1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

Imports  and  exports. 


Articles. 


Lumber feet  B.  M-. 

Coal tons.. 

-..,  (cases 

0»i {gallons.. 

Kesidanm do..-. 

Grain bn^hels.. 

Brick 

Limo  aiid  cement barrels. . 

Stone  tintl  tuind tons . . 

Chalk do.... 

Tin,  lea4l,  iron,  and  steel do 

Oil  of  vitriol pounds.. 

Jnto,  hemp,  manilln,  etc ...tons.. 

Empty  biirrels  and  cases 

liaphtha gallons.. 

Candles  and  wax pounds.. 

Separa  ted  acid gall  on  s . . 

MisceHanecms ton  •< . . 


Amonnt. 


Imported.        Exported. 


263, 040, 852 
440, 41U 


10,  M9. 255 

^,  oo:j,  200 

140,  UOO 

125, 000. 0(»0 

2C0.000 

105, 000 

20,0U0 

9,776 

20. 457, 437 

200,000 

577, 058 


21,000,000 


2, 907, 273 

29, 252. 557 

1,37^,148 


600 


1.036 

6, 464. 226 

11, 765. 064 

1,036,695 

24,075 


Total. 


Valne. 


$5,936,994 

1, 652, 794 

2,900,000 

3, 026, 509 

62:{,  438 

140, 000 

65:).  000 

260, 000 

107,000 

70. 000 

905.  791 

i:{5.840 

2, 000. 000 

460,  03.'} 

381,983 


19,366 
2,236,621 


23,045,745 


Goo^lt 
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Vessels  arriving  and  departing. 


ClH8fl. 


Steamers  ... 

SShipa 

Uarkn 

Britfs 

•Scluw'iiprs.. 
LiuIitt'VH  — 

Ba'^'«H 

Cuiial  bonis 

Total 


Number. 


Tonnage. 


12 

15,3M 

26 

31.200 

125 

8T,aw 

13 

10, 4M 

22,226 

1,113,000 

1.022 

204,400 

2,782 

55a,  400 

3,068 

306,800 

0,274  i      2. 324,  MO 


Thero  were  built  on  Newtown  Creek  23  new  vessels,  7,200  tons  oapacity,  and  valued 
at  $205,000. 


£  8. 

IMPROVEMENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK  HARBOR. 

Buttermilk  Channel  is  the  name  given  to  the  channel  which  separates 
Governors  Island,  at  the  mouth  of  the  Ea^t  Eiver,  New  York  Harbor, 
from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governors  Island,  which  separ 
rates  it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
deeper  of  the  two,  and  is  the  channel  most  used  by  vessels  passing 
between  the  East  liiver  and  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  was  formerly  obstructed  by  three  shoals : 

(1)  A  shoal  lying  above  and  northeast  of  Governors  Island,  project- 
ing into  Buttermilk  Channel,  and  extending  over  to  the  main  channel 
on  the  otlier  side,  which  originally  had  a  least  depth  over  it'  of  9J  feet 
at  mean  low  water, 

(2)  A  shoal,  putting  out  from  Red  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  of  the 
Athuitic  Basin,  with  a  least  depth  on  it  of  about  G  feet  at  mean  low 
water,  and  an  average  deptli  of  tiom  10  feet  to  12  feet,  mean  low  water. 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  towards  the  lied  Hook  Point  Shoal,  which  is  partly  dry 
at  mean  water. 

Between  the  first  mentioned  shoal  and  Governors  Island  there  was 
formerly  a  narrow  channel  with  30  feet  of  water  in  it,  and  between  this 
shoiil  and  the  Brooklyn  shore  a  channel  of  the  same  depth,  also  orig- 
inally narrow. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the 
two  latter  shoals. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  to 
tlie  mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  the  most 
important  in  the  New  York  Harbor,  and  this  part  of  the  river,  extend- 
ing from  the  Brooklyn  Bridge  to  Governors  Island,  was  formerly  re- 
garded by  pilots  and  masters  of  vessels  as  one  of  the  most  difficult 
places  in  New  York  waters  to  carry  a  vessel  through  safely  on  accoant 
of  this  shoal,  the  rapid  current,  and  the  enormous  traffic  passing,  not 
only  up  and  down,  but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  9mall  craft  generally  in  passing  up 
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and  down  this  part  of  the  East  River  keep  to  the  Kew  York  side,  forc- 
ing the  larger  class  of  soand  steamers,  ocean  steamers,  and  seagoing 
ships  in  tow  of  tugs  to  keep  over  towards  the  shoal  at  the  upper  point 
of  Governors  Island,  and  if,  as  was  often  the  case,  these  vessels  were 
obliged  to  stop  in  order  to  avoid  collision  with  ferryboats,  sloops,  and 
canal-boat  tows,  they  were  liable  to  drift  upon  this  shoal. 

Upon  a  statement  of  these  difiiculties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  FeiTy  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered.in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

The  appropriations  made  by  the  several  river  and  harbor  acts  from 
Jpne  4, 1880,  to  August  11, 1888,  both  inclusive,  have  been  applied  to- 
wards the  complete  removal  of  this  shoal  to  a  depth  of  26  feet,  mean 
low  water,  at  an  estimated  cost  of  $346,000.    . 

No  work  has  been  done  towards  the  removal  of  the  shoal  at  the  south- 
ern entrance  to  the  channel. 

WOEK  DONE  DUBINO  THE  FISCAL  YEAB  ENDING  JXTNE  30,  1892. 

At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  Mr. 
James  A.  Simmons,  of  New  York,  for  the  removal  of  500,000  cubic 
yards  of  material  from  the  shoal.  Of  this  quantity  396,739  cubic  yards 
had  been  removed  prior  to  June  30,  1891,  and  an  examination  made  in 
July,  1891,  failed  to  develop  any  points  above  the  plane  of  26  feet, 
mean  low  water. 

No  further  dredging  being  required  on  the  shoal  at  the  head  of  But- 
termilk Channel,  and  the  contractor  not  being  able  to  avail  himself  of 
the  option  to  remove  the  balance  of  the  contract  quantity  from  Red 
Hook  Shoal,  the  contract  was  closed  by  authority  of  the  Chief  of  Engi- 
neers, dated  July  3, 1891. 

The  balance  available  on  the  completion  of  this  contract  was  $25,000, 
approximately.  The  only  place  where  it  could  be  applied  wag  at  Red 
Hook  Shoal,  but  since  that  shoal  is  2,500  feet  long  and  1,000  feet  wide, 
with  an 'average  depth  of  less  than  10  feet  of  water  at  mean  low  water, 
and  in  the  vicinity  of  the  buoy  marking  its  western  border  is  com- 
I)osed  of  compact  sand  covered  with  bowlders,  the  available  balance 
was  too  small  to  widen  the  channel  or  lower  the  shoaj  in  a  way  to  ben- 
efit navigation  appreciably.  Besides  this,  the  dredges,  which  alone 
could  do  the  work,  were  already  engaged,  and  it  was  not  possible  that 
they  could  be  secured  within  a  reasonable  time,  except  at  excessive 
rates,  not  justified  by  the  circumstances. 

It  was  therefore  deemed  best  to  hold  the  money  in  the  Treasury  until 
it  could  be  judiciously  used,  in  connection  with  the  appropriation  to  be 
made  by  the  succeeding  river  and  harbor  act,  towards  the  removal  of 
the  western  half  of  the  shoal,  in  the  execution  of  a  project  formed  for 
straightening  the  channel  at  the  southern  entrance. 

With  a  large  appropriation  it  is  expected  that  reasonable  prices  will 
be  obtained,  although  the  material  is  hard  to  dredge,  and  the  locality 
an  exposed  one  with  strong  currents. 

A  report  was  submitted  to  tlie  Chief  of  Engineers  upon  the  survey 
of  Red  Hook  Shoal,  in  compliance  with  the  river  and  harbor  act  of 
September  19,  ls9l),  in  which  it  is  stated  that  the  "shoals  opposite  the 
southeast  side  of  Governors  Island"  (Red  Hook  Shoal)  contain  1,484,04S 
cubic  yards  of  material,  scow  measurement,  and  their  removal  to  the 
depth  of  26  feet,  mean  low  water,  was  recommended. 
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Tlie  recommendation  for  tbe  removal  of  Red  Hook  Shoal  is  here  re- 
I)eated ;  when  this  work  is  accomplished  Buttermilk  Cliannel,  opposite 
Athuitic  Basin,  will  be  1,000  feet  wide,  and  the  set  of  the  currents  will 
be  so  direct  along  tlie  southern  margin  of  Governors  Island  that  the 
improved  depths  will  be  maintained  with  reasonable  certainty,  without 
the  necessity  for  an  artificial  bank  to  be  built  upon  that  island  or  upon 
the  shoal  extending  from  it  to  the  southwestward. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $12,051.98. 

An  appropriation  ( f  $200,000  is  recommended  towards  the  completion 
of  this  improvement,  which  is  required  to  facilitate  the  navigation  of 
the  southern  entrance  to  Buttermilk  Channel,  now  obstructed  by  the 
Bed  Hook  Shoal. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City,  and  the  nearest  work  of  defense  Fort  Columbns,  New  York  Harbor. 
The  nearest  light-hoose  is  Robbins  Reef. 

Amounts  appropriated. 


AppUcstion. 

Data. 

Amonnl 

Dredgin); 

Jane  4,1880 
Mar.   i.l881 
Aujir.  2,1882 
July    5,1884 
Aug.   6.1888 
4ng.  11  1888 

#m.ooo 

60  €00 

1)0       

Do 

60  000 

Do 

10,000 

Do 

56,250 
100,000 

Do 

Total 

846,250 

Received  from  othor  soiiTces -  - --             -- 

100 

Total 

346,350 

Amount  expended  to  Jane  30,  1892,  inclusive  of  outstanding  liabilities,  $321,506.75. 

Money  8t<xt^ment. 

July  1, 1891,  balance  unexpended $86, 895. 23 

June  30,  1892,  amount  expended  during  fiscal  year 12, 051. 98 

July  1,1892,  balance  unexpended 24,843.25 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 124, 843. 25 

C  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894,  200, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  comraeTcial  statistics  for  the  fiscal  year  ending  June  30, 1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

The  commerce  of  Buttcnnilk  Channel  is  so  intimately  conncctod  with  that  of  New 
York  Harbor  that  it  is  impracticable  to  dotermino  the  amount  and  value. 

The  number  and  tonnage  of  vessels  loading  and  unloading  at  the  Brooklyn  wharves, 
■  immediately  fronting  on  Buttermilk  Channel,  during  the  fiscal  yeay  ending  Ju?ie  3Q| 
1890,  as  shown  by  the  Maritime  Register^  is  s^  follows: 
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Cbias. 

Number. 

Tonnage. 

Steamers 

1,M7 
253 

1,632 
312 
714 

1,430,192 

ShiiMi 

389  we 

naricH 

783.360 

Qrigti 

99,600 

iScUooiiers -- - - - 

214,200 

T0t4^1 r- 

3.958 

2,917,348 

This  does  not  include  the  numerous  lighters  and  canal  boats,  of  which  no  record 
is  kept. 


E  9. 

IMPROVEMENT  OP  GOWANUS  BAY,— RED  HOOK,  G0WANU8  CREEK,  AND 
BAY  RIDGE  CHANNELS,— NEW  YORK  HARBOR. 

Gowaiius  Bay  is  a  part  of  New  York  Harbor  lying  at  the  mouth  of 
Gowanus  Creek  in  the  southwestern  part  of  the  city  of  Brookljm.  The 
(lei)th  of  water  in  the  channel  was  formerly  7  to  12  feet  at  mean  low 
water,  which  was  wholly  insufficient  for  the  passage  of  the  vessels  em- 
ployed in  the  commerce  of  the  district.  A  snrvey  of  Gowanus  Bay  and 
Greek  was  made  in  1580,  and  a  project  for  their  improvement  was  sub- 
mitted in  January,  1881. 

This  project  provided  for  dredging  a  channel  on  the  north  side  be- 
tween the  pier  Unes  established  by  the  commissioners  appointed  by  the 
^tiiie  of  New  York  in  1875,  beginning  at  the  bay  and  extending  up  the 
creek  to  Hamilton  Avenue  Bridge  18  feet  deep  at  mesin  low  water,  and 
200  feet  wide,  except  for  the  upper  few  hundred  feet  near  the  bridge, 
where  the  width  was  to  be  gradually  reduced  from  200  feet  to  100  feet, 

Tlie  total  length  of  the  proposed  channel  was  about  9,000  feet,  and 
the  total  estimated  cost  of  improvement  was  $182,500. 

The  proposed  channel,  however,  did  not  follow  the  old  channel  at  the 
mouth  of  the  creek,  since  the  pier  line  established  by  the  State  com- 
mission of  1875  crossed  the  old  channel  at  that  point  and  encroached 
upon  the  water  grant  of  the  riparian  owners. 

The  owners  of  tliis  property,  Messrs.  Beard  &  Robinson,  were  anxious, 
nevertheless,  to  have  the  old  cliannel  improved  instead  of  having  the 
new  one  formed,  as  proposed,  outside  of  the  established  pier  line;  but 
as  this  could  not  be  done  they  surrendered  their  right  to  build  out  to 
the  pier  line.  They  signed  a  pai>er  relinquishing  their  right  to  build 
piers  which  should  obstruct  the  old  channel  so  long  as  that  channel 
should  be  permitted  to  exist ;  and  the  Maritime  Association  of  New  York 
at  the  same  time  petitioned  that  the  old  channel  should  be  kept  open. 
As  the  improvement  of  this  channel  would,  however,  help  only  the  land 
near  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the  opposite 
or  southerly  side  of  the  creek,  the  local  officer  recommended  that  the 
conflict  of  interests. be  settled  by  dredging  the  natural  channel  from 
the  Hamilton  Avenue  Bridge  down  to  the  southwest  corner  of  the  Erie 
Basin ;  and  that  from  that  point  two  channels  be  dredged— one  running 
northerly  along  the  west  side  of  the  Erie  Basin  to  deep  water,  near 
Bed  Hook,  and  the  other  running  southerly  along  the  wharves  on  the 
south  side  of  the  bay,  towards  Bay  Kidge, 
ENG  92 52 
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Both  of  tliose  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water. 

This  project  required  for  its  execution  a  larger  amount  of  work  than 
the  original  scheme  called  for,  namely: 

The  excavation  of  583,530  cubic  yards  of  material,  which,  at  30  cents  per 

cubic  yard,  would  cost  . . .' $175, 059. 00 

Contingencies,  10  per  cent 17, 505. 90 

Total 192,564.90 

In  the  absence  of  any  special  governmental  legislation,  legal  meas- 
ures conforming  to  State  requirements  and  necessary  for  securing  the 
right  of  way  across  Beard  &  Robinson's  property,  at  the  mouth  of  the 
creek,  were  completed  satisfactorily,  after  some  delay,  in  May,  1883,  and 
under  appropriations  of  1881, 1882,  and  1883  the  proposed  Red  Hook 
branch  of  the  channel  was  dredged  100  feet  wide  for  a  length  of  2,000 
feet,  measured  from  Red  Hook,  and  the  southern  channel,  running  to- 
wards Bay  Ridge,  was  begun  at  the  southern  end,  and  carried  north- 
ward for  a  distance  of  1,900  feet  to  near  Forty-third  street  with  depths 
varying  from  21  to  17  feet,  except  lor  a  few  hundred  feet  at  the  upper 
end  on  the  eastern  side,  where  the  last  cut  was  left  unfinished. 

The  sum  of  $7,500  was  appropriated  by  the  act  of  August  5,  1886, 
and  was  applied  towards  the  improvement  of  the  Red  Hook  and  Gow- 
anus  Creek  Channel,  which  at  the  close  of  the  contract  for  dredging, 
March  12, 1887,  was  200  feet  wide  and  18  feet  deep  from  the  entrance 
to  the  foot  of  Court  street,  Brooklyn,  and  thence  40  feet  wide  and  15 
feet  deep  to  Sigourney  street. 

A  sketch  of  the  work,  June  30, 1885,  may  be  found  in  the  4jiuual 
Report  Chief  of  Engineers  for  that  year,  Part  I,  page  672. 

Under  the  estimates  of  $192,564.90,  only  $72,500  had  been  appro- 
priated to  June  30, 1887. 

In  the  Annual  Report  for  1888,  page  615,  the  local  officer  states  that 
the  dimensions  previously  adopted  for  the  two  channels  are  too  smaU 
in  view  of  the  great  increase  in  length  and  draft  which  had  taken  place 
lately  in  the  construction  of  sea-going  vessels,  especially  steamers,  and 
recommended  that  the  depth  of  these  channels  should  be  increased  to 
21  feet,  mean  low  water,  and  their  width  to  400  feet,  while  to  facilitate 
the  handling  of  vessels  in  the  contracted  space  near  the  mouth  of 
Gowanus  Creek,  and  to  enable  those  drawing  21  feet  of  water  to  ])as8 
directly  from  the  Bay  Ridge  Channel  at  Fortieth  street  to  the  Red  Hook 
Channel  at  the  southwestern  entrance  to  Erie  Basin,  without  re>quiring 
them  to  go  to  the  junction  of  the  channels  at  Twenty-eighth  street,  it 
was  further  recommended  that  the  triangular  shoal  area  separating  the 
two  channels  at  the  entrance  be  deepened  to  21  feet,  mean  low  water. 

It  was  estimated  that  these  changes  would  involve  the  removal  of 
1,345,000  cubic  yards  of  material,  measured  in  place,  as  follows: 

Red  Hook  Channel  (from  ontranre  to  Ifrnry  street) : 

To  deepen  it  to  21  feet ."^ cubic  yards. .         70,  OOO 

To  widen  it  to  400  feet do....       100,000 

170,000 

Gowanus  Creek  Channel  (from  Henry  street  to  Hamilton  avenne  bridge) : 

To  deepen  it  to  21  feet cubic  yards..       350, 000 

To  cutaway  atthe  angle ".do 300,000 

650,000 
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Bay  Ri<lge  Chaunel  (firom  Twenty -eighth  street  to  Sixtecuth  street,  South 
Brooklyn) : 

To  deepen  it  to  21  feet cubic  j^arrls..       250,000 

To  widen  it  to  400  feet do....       275, (MX) 

525,000 

Total  in  place cubic  y«nrd8 . .  1, 345, 000 


Which,  at  40  cents  per  cubic  yard,  would  cost • $538, 000 

Contingencies 62, 000 

Total 600  000 

The  liver  and  harbor  act  of  August  11, 1888,  making  appropriation 
for  coiitiiiuing  the  improvement,  I'eads  as  follows: 

Continuing  the  improvement  by  dredging  to  21  leet,  mean  low  water,  and  widen- 
iui^  the  channel  to  4(X)  feet  on  the  northerly  sicle  fi-om  thf*  foot  of  Pereival  street 
along  the  wharves  to  the  23-foot  curve  opposite  the  entrance  to  Erie  Biisin,  $60,000. 

This  provided  for  the  commencement  of  the  first  and  second  parts  of 
the  project  recommended  in  1888.  The  required  width  of  400  feet  at 
the  entrance  could  not  be  obtained  without  dredging  inside  the  pier- 
head and  bullvhead  line  established  by  the  State  in  1875,  and  the  upper 
3,0()0  feet  of  the  creek  c^mld  not  be  made  400  feet  wide  without  inter- 
fering with  the  vested  rights  of  property  on  the  west  side  to  such  a  de- 
gree as  to  practically  prohibit  the  execution  of  the  project.  The  project, 
which  was  accordingly  adopted  for  the  application  of  the  ai)propriation, 
provided  that  the  cihannel  to  be  ultimately  dredged  should  be  400  feet 
wide  from  the  entrance  to  the  eastern  end  of  the  Erie  Basin,  and  car- 
ried thence  250  feet  wide  to  the  foot  of  Pereival  street,  where  provision 
would  be  made  again  for  widening  the  channel  by  dredging  out  the 
three  triangular  spaces  or  slips  on  the  north  side  immediately  below 
that  street. 

Operations  under  the  contract  of  February  27, 1889,  for  the  removal 
of  3i>0,000  cubic  yards  of  material  from  Red  Hook  and  Gowanus  Creek 
Channel,  extending  from  the  entrance  near  the  western  entrance  to 
Erie  Basin  to  Pereival  street,  were  completed  Febru?iry  26,  1891,  and 
the  channel  was  then  100  feet  wide  and  21  feet  deep,  mean  low  water, 
from  the  entrance  to  Pereival  street. 

The  river  and  harbor  act  of  Sei)tember  10, 1890,  appropriated  $60,000 
for  improving  the  channel  at  Gowanus  Bay,  N.  Y.,  to  be  ai)plied  on  the 
northerly  side  (lied  Hook  and  Gowanus  Creek  channels),  from  the  toot 
of  Pereival  street  along  the  wharves  to  the  23-foot  ciuve  opposite  the 
entrance  to  the  Erie  Basin. 

The  same  act  appropriated  $100,000  for  a  channel  400  feet  wide  and 
21  feet  deep,  on  the  south  shore  (Bay  Ridge  Channel),  from  Twenty- 
eighth  street  south  along  that  shoreto  the  2i-foot  curve  near  Bay  Ridge. 

Harbor  lines  were  established  by  the  Secretary  of  War  March  4, 1890, 
on  both  shores  of  Gowanus  Bay. 

To  remove  any  misapprehension  as  to  their  exact  location  on  the 
north  shore^  it  seems  best  to  state  in  this  place  that  the  pierhead  and 
bulkhead  lines  so  established  are  coincident  throughout  from  the  foot 
of  Ferris  street  to  Hamilton  avenue,  South  Brooklyn.  They  lie  exte- 
rior to  the  ErieBasin^  and  follow  to  the  foot  of  Cotut  street  the  exterior 
sea-waU  line  established  by  chapter  398,  Laws  of  the  State  of  Xew 
York,  1875;  and  thence  to  Hamilton  avenue  follow  the  bulkhead  line 
established  by  chapter  763,  Laws  of  New  York,  1857. 

In  regard  to  the  harbor  lines  for  the  south  shore  of  Gowanus  Bay 
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Slong  the  Bay  Ridpfe  Channel),  adopted  by  the  Secretary  of  War 
arch  4,  189(),  attention  is  invited  to  the  fact  that  '*the  piers  between 
the  adopted  pier  and  bnlkhead  lines  may  be  filled  with  solid  material 
when  an  equal  tidal  prism  is  provided  in  compensation  therefor  behind 
the  authorissed  bulkhead  linen  and  adjacent  to  said  piers.''  (Annual 
Beport  Chief  of  Engineers,  1890,  page  816.) 

WORK  DONE  DURING  THE  FISCAJJ  YEAR  ENDING  JUNE  30,  1802. 

(1)  General  Improvement:  Red  Hook  and  Oowanus  Creek  channels. — 
At  the  opening  of  the  fiscal  year  the  contraet  with  W.  H.  Beard,  dated 
January  8,  1891,  for  the  removal  of  260,000  cubic  yards  of  material,  was 
Ktill  in  force,  but  no  operations  were  in  progress,  as  the  entire  plant, 
consiHtingof  threedredges,  was  concentrated  on  theBayKidge  Channel. 

In  September,  1891,  operations  were  resumed  on  the  Bed  Hook  Chan- 
nel with  the  dredge  Wm.  Beardy  and  continued  until  September  30, 
when  the  dredge  was  destroyed  by  fire,  and  further  work  was  susi)ended 
until  after  the  stormy  season  had  passed. 

On  March  7, 1892,  two  dredges  were  placed  on  this  work,  and  the  re- 
moval of  the  contract  quantity  was  completed  on  April  30. 

The  quantity  of  material  removed  during  the  fiscal  year  was  154,918 
cubic  yards,  and  the  total  amount  removed  under  this  contract  was 
200,032  cubic  yards.  As  the  result  of  this  work,  the  channel  from  the 
entrance  to  Erie  Basin  to  the  foot  of  Twenty-eighth  stxeet  was  made 
230  feet  wide  and  21  feet  deep,  mean  low  water,  and  thence  to  the  foot 
of  Twenty-third  street  150  feet  wide  and  21  feet  deep,  mean  low  water. 

No  improvement  beyond  Twenty-third  street  was  carried  on  during 
the  year.  The  channel  in  this  reach  of  the  creek  at  the  time  the  last 
work  was  suspended,  February  26, 1891,  was  100  feet  wide  and  21  feet 
deep,  mean  low  water,  but  a  survey  which  was  made  in  May-June, 
1892,  shows  that  the  present  depth  does  not  exceed  18  feet,  mean  low 
water. 

Since  the  improvement  first  began,  the  natural  bed  has  been  lowered 
about  15  feet,  and  the  deterioration  which  has  been  mentioned  is  due 
to  deposits  trom  Gowanus  Canal,  to  the  leveling  of  the  slopes  of  the 
improved  channel,  and  to  the  flow  of  sand  from  tlie  wide,  unconfined 
fiats  lying  on  the  south  side  below  Percival  street.  Periodical  dredg- 
ing will  be  requiied  to  maintain  the  improved  depths  so  long  as  Go- 
wanus Canal,  which  penetrates  South  Brooklyn  to  the  east  of  HamOton 
avenue,  remains  the  outlet  of  local  sewers,  and  tidal  currents  are 
allowed  to  attack  freely  the  unprotected  banks  of  the  marginal  flats 
and  to  transport  abraded  material  into  the  channel. 

Cubic  y«nU. 
The  quantity  required  to  be  removed  to  complete  the  approved  project 

was  estimated  in  1888  at 1,216,940 

Tho  quantity  which  has  been  removed  under  contract  since  1888  Ib S5S,  439 . 

Quantity  remaining  to  be  removed  to  complete  project 658, 501 

The  estimated  cost  of  removal,  at  20  cents  per  cubic  yard,  is  $131,700. 

The  amount  expended  on  this  channel  during  the  fiscal  year  ending 
June  30,  1892,  inclusive  of  outstanding  liabilities,  was  $39,081.95. 

{^)  Bay  Ridge  ChanneL — Operations  under  the  contract  dated  January 
8, 1891,  for  the  removal  of  450,000  cubic  yards  of  material,  were  in  prog- 
ress at  the  opening  of  the  fiscal  year,  and  continued  until  November 
7,  when  the  approach  of  the  stormy  season  caused  a  suspension  of  w<»rk. 

During  the  months  of  July  and  August  three  dredges,  Sampson,  Ef^, 
and  Wm.  Beardy  were  engaged  on  this  channel;  on  September  1  the 
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dredge  Wm.  Beard  was  transferred  to  Bed  Hook  Channel,  and  on  Oc- 
tober 20  the  dredge  Brie  was  withdrawn  for  repairs* 

Work  was  resumed  .on  this  channel,  May  1,  1892,  by  the  two  dredges 
Sampson  and  Champion^  and  continued  until  June  18,  1892,  at  which 
date  the  contract  was  completed. 

The  quantity  of  material  removed  during  the  fiscal  year  was  366.028 
cubic  yards,  and  the  total  amount  removed  under  this  contract  was 
449,842  cubic  yards.  The  channel  was  dredged  120  feet  wide  and  21 
feet  deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Thirty* 
ninth  street;  thence  90  feet  wide  and  21  feet  deep  to  Sixtieth  street, 
opi)Osite  Bay  Bidge. 

As  the  contract  has  just  closed,  it  is  not  possible  to  make  positive 
statements  in  regard  to  the  fixture  maintenance  of  this  improved  channel. 

From  Twenty-eighth  street  westward  to  Thirty-eighth  street  the 
natural  bed  has  been'  lowered  15  feet;  from  Thirty-eighth  street  to 
Forty- first  street,  11  feet;  and  thence  to  Sixtieth  street,  5  feet.  These 
are  deep  excavations  through  sand  deposits,  and,  in  the  absence  of 
bulkheads,  satisfactory  headway  could  only  be  made  by  passing  the 
dredging  plant  several  times  over  the  same  ground,  deepening  the  cut 
at  each  successive  passage,  as  well  as  removing  loreign  material  which 
during  the  interval  had  invaded  the  channel  from  the  slopes  and  from 
the  unstable  flats. 

This  accounts  for  the  limited  width  of  120  feet  which  is  given  as  the 
result  of  the  year's  work. 

It  can  be  readily  understood  from  what  has  been  said  in  regard  to 
deteriorations  that  excavations  along  the  line  of  the  projected  channel 
are  followed  at  once  by  the  lowering  of  the  bed  of  the  adjacent  flats. 
This  is  beneficial  to  the  riparian  owner  in  enabling  him  to  utilize  his 
wharf  front  at  less  expense  for  dredging,  but  detrimental  to  the  Govern- 
ment in  increasing  the  original  estimate  of  cost  for  making  the  channel 
of  the  approved  width  and  depth  by  an  amount  not  capable  of  com- 
putation. Until  the  riparian  owners  build  confining  bulkheads  along 
their  fronts  the  estimates  for  the  ultimate  cost  of  the  project  will  be 
indefinite. 

It  would  not  be  unreasonable  on  the  part  of  the  Government  to  make 
the  continuance  of  the  improvement  of  this  channel  contingent  upon 
the  construcjtion  of  these  bulkheads. 

Cabioyardfi. 
The  qnantity  required  to  be  removed  to  complete  the  project  was  estimated 

ia  1890  at 993,000 

The  quantity  which  has  been  removed  since  1890  is 449, 840 

Quantity  remaining  to  be  removed  to  complete  project 543, 160 

The  estimated  cost  of  removal,  at  20  cents  per  cubic  yard,  is  $108, 632. 

The  quantity  required  to  be  removed  from  the  angular  shoal  area  at 
the  junction  of  the  Red  Hook  and  Bay  Ridge  channels,  to  give  inter- 
communication between  these  channels  at  Fortieth  street,  is  estimated 
at  641,000  cubic  yards.  The  cost  of  its  removal,  at  20  cents  per  cubic 
yard,  is  $128,200. 

The  amount  expended  upon  this  channel  durirg  the  fiscal  year  end- 
ing June  30, 1892,  inclusive  of  outstanding  liabilities,  was  $95,833.35. 

In  the  foregoing  remarks  upoti  the  two  channels  iii  Gowanus  Bay 
undergoing  improvement  attention  has  been  called  to  local  sources  of 
deterioration  in  each  case.  Another  influence,  to  which  no  allusion  has 
been  made,  operates  at  the  entrance  to  deteriorate  both  channels  alike. 
The  bay,  one-half  mile  wide  at  the  entrance,  is  open  to  storms  from  the 
north  round  to  the  southwest,  and  is  constantly  threatened  1^  deposits 
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of  material  brought  in  by  waves  and  currents,  which  sweep  over  the 
long  outlying  shoal  covering  the  entrance  from  Eed  Hook  Point  to 
Bay  Ridge.  Though  tliis  shoal  certainly  supplies  material  to  degrade 
the  inshore  channels,  yet  its  removal  has  not  been  considered  expedient 

The  river  and  harbor  act  of  September  19. 1890,  made  provision  for  a 
survey  of  Bay  Ridge  Channel,  with  a  view  of  removing  this  shoal,  and  a 
repoit  in  compliance  therewith  was  submitted  to  the  Chief  of  Engineers, 
October  17, 1890  (Annual  Report  Chief  of  Engineers,  1891,  Part  I,  page 
918),  in  which  it  is  stated  that  the  shoal  between  the  23-fbot  curves, 
mean  low  water,  contains  10,000,000  cubic  yards,  scow  measurement, 
of  material.  The  cost  of  its  removal,  at  20  cents  per  cubic  yard,  is 
$2,000,000. 

The  removal  of  the  shoal  was  not  recommended,  however,  for  the 
reason  that  the  wharves  on  the  south  shore  of  Gowanus  Bay  would 
become  in  that  event  more  exposed  than  at  present  to  high  seas  com- 
ing from  the  westward  and  northwestward,  and  shipping  would  even- 
tually have  to  be  protected,  at  great  cost,  by  an  artificial  breakwater 
located  somewhere  along  the  line  of  the  existing  shoal. 

The  Harbor-Line  Board  had  in  mind  the  exposure  of  this  shore  when 
recommending  to  tlie  Secretary  of  War  that  authority  be  given,  under 
certain  stated  conditions,  for  the  construction  there  of  solid  piers  be- 
tween the  pierhead  and  bulkhead  lines. 

All  things  considered,  it  seems  the  better  i)olicy,  therefore,  to  retain 
the  outlying  shoal  undisturbed  for  the  present,  and  to  remove  by  an- 
nual dredging  from  the  inner  channels  the  deposits  which  may  be 
caused  by  waves  and  currents  acting  upon  the  shoal,  and  by  the  slid- 
ing of  the  marginal  fiats. 

A  chart  showing  the  condition  of  the  two  improved  channels  in 
Gowanus  Bay  at  the  close  of  the  fiscal  year  accompanies  this  report. 

The  amount  that  can  be  profitably  expended  upon  the  improvement 
of  Gowanus  Bay  channels  during  the  fiscal  year  ending  June  30,  1894, 
is  $250,000,  which  amount  should  be  appropriated  in  one  sum  for  dis- 
tribution, by  allotment,  between  the  Red  Hook  and  Gowanus  Creek 
and  Bay  Riilge  channels,  and  the  triangular  area  between  them  at  their 
junction,  at  the  discretion  of  the  Secretary  of  War. 

Gowanus  Bay  in  in  the  collection  tlistrict  of  New  York  City.  Nearest  li^ht,  Rob 
bins  Reef.  Nearest  work  of  defense,  the  fort  on  Orovemors  Island,  I  mile  to  the 
northward. 

Amounts  appropriated^ 


Application. 


Dredging Mar,    3.1881  $40.( 

l»o... Aug.  2,18rt2  20.W0 

Do Julj'  6,18841  5,OU0 

I»o Aug,  5,18«|  7,5W 

Do     Aag.ll.l888|  eo.OUO 

Do Sept.  19, 1890'  160.000 


Date. 


AmcmnL 


Total. 


202,500 


Amount  expended  to  June  30^  1802^  inclusive  of  outetandiug  liabilities^  $291, 357.20. 
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Money  statement 

July  1, 1891,  balance  unexpended $136,058.10 

Jane  30, 1892,  amount  expended  during  fiscal  year 106, 878. 53 

July  1, 1892,  balance  unexpended * .  29, 179. 57 

July  1,1892,  outstanding  liabilities* * 28,036.77 

July  1, 1892,  balance  available * 1,142.80 

Amount  appropriated  by  act  approved  July  13, 1HI>2 198, 600. 00 

Amount  available  for  fiscal  year  ending  Juno  30, 1893  . .  * 199, 742. 80 

{Amount  (estimated)  required  for  completion  of  existing  project 281, 400. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  260, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  June  30, 1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

[For  the  year  ending  December  31, 1889.] 
Beoeipts  and  shipments » 


Articles. 

Quantity. 

Value. 

Coal 

tons . . 

6K7.000 

202, 000, 000 

147, 000. 000 

400.  000 

2, 750. 000 

230.000 

75,000 

<I2,748.000 
1  414  000 

Urick 

- .  . .     . .      number  . 

Lumber 

.. 

feet,13.  M.. 

2, 040. 1 OJ 

Lime,  etc 

ban^ln.. 

600.  000 

(Jrain 

busihelH.. 

I   ICO  000 

Ice 

, tonH . . 

805.000 

Koofing  tar 

Iiarr^lfl.. 

225,000 

Building  stone,  etc 

047,000 

MiMM^laneens. -   -- - -- 

2,500,000 

Totnl 

13, 060, 000 

Vessels  at'rifnng  and  departing  below  Hamilton  Avenue  Bridge, 


Class. 


Steamers... 

Ships 

Barks 

Brigs 

Schooners.. 

Total 


Number. 


46 
68 

489 
56 

281 


Tonnage. 


83,211 

105,741 

441.614 

17,627 

57, 392 


655,  M5 


Vessels  arriving  and  departing  above  HamiUon  Avenue  Bridge  (record  of  bridge  tender). 


Times 
opened 

.'iiid 
cloKod. 

Vessels 
uasrted 
tbroagh. 

Registered 
tonnage. 

Daily 
average 
of  times 
oiMmed. 

Jnnel  1889  tu  Mav  .'tl  ISfiO                       

8.  024 
7.UJ2 

7,668 
6,071 

1,430.064 
985. 431 

28 

1886 

21 

Increa«« - 

992 

1,697 

445,233 

7 
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Bchoonen * 1,398         li2,7as  t-lS 

Sloop* W2  62,92S  6-W 

Barges 1,625  409.486  <  «- g 

Canal  boata »,e78         785,515  «~  8 


Total 7,668       1,490,664 


The  increase  in  value  of  receipts  and  shipnients  compareu  witli  1887  it»  $749,000. 
It  is  believed  that  the  values  as  stated  in  1887  are  too  large,  and  that  the  true  in- 
crease is  very  muoh  larger. 

BAT  RIDOE  CHANNEL. 

These  statistics  have  been  compiled  this  year  and  are  not  included  in  the  previous 
table: 


Material.  I     Value. 

AabeHtos.  cement,  paint,  androoflng '  $2,225,000 

Bri^K  anu  hunlier I  350.0)0 

Ex]X)rt  mtgar,  machinery  and  castings 1  ITS.OO-J 

Petroleum  and  its  products !  3,300,000 

Phospbates 350  OW 

Skip  and  yacht  Ihiilding,  dry  docks,  machine  and  boiler  works,  and  other  indosCries 1. 000, 000 

Total : 7,400,006 

I 

There  are  large  factories'and  piers  building  along  the  line  of  the  channel,  which 
will  enhance  the  tonnage  and  values. 

Of  larger  vessels,  such  as  ships,  barks,  eto%,  about  300  have  been  at  the  docks. 
From  observation,  it  is  estimated  that  there  are  about  1,200  of  smaller  craft. 


£  lo. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

l^ew  York  Harbor  is  the  Dame  applied  to  the  waters  surrounding:  the 
city  of  Kew  York,  comprising  parts  of  the  Hudson,  East,  and  Harlem 
rivers,  and  the  upper  and  lower  bays  lying  respectively  inside  and  out- 
side of  the  ^Narrows,  and  between  the  Long  Island,  Staten  Inland,  and 
New  Jersey  shore. 

The  city  of  New  York,  from  which  the  harbor  takes  its  name,  lies  at 
tlie  mouth  of  the  Hudson  Eiver  at  its  junction  with  the  East  River; 
and  with  the  adjacent  cities  of  Brooklyn  and  Jersey  City,  which  are 
but  the  natural  outgrowths  of  New  York  energy  and  enterprise-,  in- 
cludes a  population  of  nearly  3,000,000  inhabitants,  which  is  more  than 
the  population  of  any  State  in  the  Union,  excepting  New  York,  Penn- 
sylvania, Ohio,  Illinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the  United 
States  is  received,  and  two-thirds  of  the  import  duties  are  collected. 
From  this  port  are  sent  one-half  of  the  domestic  products  of  the  coun- 
try which  are  exported,  and  here  one-half  of  the  foreign  tonnage  trad- 
ing with  the  United  States  enters.    Three-fourths  of  the  passengers^ 
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traveling  between  the  United  States  and  foreign  countries  come  and 
go  by  the  way  of  New  York,  and  three-fifths  of  all  immigrants  land  at 
this  port. 

Kew  York  Harbor  has  two  entrances — one  by  the  East  River  and 
Hell  Gate,  leading  into  Long  Island  Sound,  used  chiefly  by  vessels 
trading  between  New  York,  the  Eastern  States,  and  the  British  Amer- 
ican provinces;  the  other,  which  is  the  main  entrance,  leading  out 
through  the  Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean^ 
and  used  by  all  the  transatlantic  steamers  and  vessels. 

The  Hell  Gate  entrance  has  been  in  course  of  improvement  since 
1869,  and  with  its  successful  completion — which  is  now  assured  within 
a  few  ye^rs — and  with  the  steady  growth  of  the  city  towards  the 
north,  it  must  come,  more  than  ever,  into  nseby  foreign-bound  vessels. 

The  main  or  Sandy  Hook  entrance  into  New  York  Harbor  is  one  of  the 
best  in  the  world.  The  channel  prior  to  1884  was  less  than  24  feet  deep 
at  mean  low  water  and  nearly  29  feet  at  mean  high  water,  with  abun- 
dant breadth,  and  was  ample  for  all  the  commercial  requirements  of 
the  port,  until  the  gi^eat  increase  in  the  length,  tonnage,  and  draft  of 
the  transatlantic  passenger  steamers  made  further  deepening  necessary 
in  order  to  prevent  the  delays  to  which  they  were  subjected  by  having 
to  wait  for  high  water  in  order  to  pass  either  in  or  out. 

Befoie  the  improvement  of  the  Main  Ship  Channel  into  New  York 
Harbor  was  undertaken  by  the  United  St^ices,  it  was  obstructed  by 
four  shoals,  as  follows: 

1.  The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  as  Gedney  Channel,  where  there  were  depths  of  23.7  feet  in  mid- 
channel,  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bay  side  Channel. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on 
which  the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel  in  the  lower  bay,  west  of 
Flynn  Knoll,  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was 
only  23.9  feet  in  mid-channel,  with  depths  of  22,6  feet  within  a  few  hun- 
dred feet  of  the  mid-channel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port,  which  was  car- 
ried on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at,  or 
near,  high  water. 

The  reasonable  demand  which  had  been  made  in  1884  by  commercial 
bodies  residing  in  New  York  City  that  increased  facilities  should  be 
afforded  for  entering  the  port  of  New  York  by  the  Sandy  Hook  route 
was  recognized  in  the  river  and  harbor  a<;t  of  July  5, 1884,  which  pro- 
vided for  "  deepening  Gedney  Channel  through  Sandy  Hook  Bar,  New 
York,  $200,000." 

A  few  words  upon  the  subject  of  the  lower  harbor  and  of  the  varions 
channels  across  thfe  bar  at  the  entrance  are  here  necessary  for  a  proper 
understanding  of  the  causes  which  led  to  the  adoption  of  the  Main  Ship 
Channel  for  improvement. 

Gedney  Channel  is  the  main  channel  across  the  Ocean  Bar,  lying  at 
the  entrance  to  New  York  Harbor,  about  3  miles  outside  of  Sandy 
Hook  and  east  by  north  of  it.  Sandy  Hook  lies  about  9  miles  outside 
of  and  nearly  south  from  the  Narrows,  which  is  the  name  given  to  the 
strait  separating  the  nearest  points  of  Long  Island  and  Statin  Island, 
and  the  Narrows,  in  turn,  are  about  7  miles  south  from  the  Battery  at 
the  extreme  southern  end  of  Manhattan  Island,  upon  which  New  York 
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Is  situated.  The  Narrows  are  about  1  mile  wide.  That  part  of  New 
York  Harbor  lying  outside  of  the  Narrows  is  commonly  known  as  the 
Lower  Bny. 

From  the  Narrows  northward  to  New  York  City  there  is  no  water 
less  than  6  fathoms  (3(>  feet)  deep  in  the  main  channel. 

Lower  bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent 
Jersey  shore,  and  Staten  Island,  is  known  as  Raritan  Bay,  and  the 
southern  part  of  it  inside  the  peninsula  of  Sandy  Hook  is  known  as 
Sandy  Hook  Bay,  or  more  commonly  as  the  Horseshoe. 

From  the  northwest  around  by  the  east  to  south-southeast  the  Lower 
Bay  is  open  to  the  full  sweep  of  the  Atlantic  Ocean. 

From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles;  but  the  shortest  distance  across  the  bay,  from  the  point  of 
Sandy  Hook  to  Coney  Island,  is  7  miles.  The  water  cross  section  on 
this  line  at  mean  low  water  is  about  790,000  square  feet,  through  which 
the  mean  velocity  is,  approximately,  1.6  feet  per  second;  but  the  max- 
imum velocities  are  approximately  twice  as  great  (Board  of  Engineers' 
Report  for  1884). 

At  the  Narrows  the  channel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile 
west  of  the  upper  end  of  Sandy  Hook;  thence  turning  at  right  anglers 
northward  and  eastward  for  4  miles  to  the  head  of  Gedney  Channel;  and 
thence  through  Gedney  Channel  east  to  the  deep  waters  of  the  oce^n. 

But  along  and  inside  the  above-mentioned  cross  section  of  7  miles 
between  Sandy  Hook  and  Coney  Island  there  is  a  wide  shoal  with  five 
distinct  channels  of  varying  depths  running  through  it  seaward  and 
eastward. 

They  lie  in  the  following  order,  beginning  at  the  northward: 

{1)  The  Coney  Island  Channel. — In  which  tie  navigable  depth  at  mean 
low  water  is  10  feet. 

(^)  The  Fotirteen-  Foot  Channel. — ^In  which  the  navigable  depth  at  mean 
low  water  is  16  feet. 

(3)  The  Fast  Channel. — ^In  which  the  navigable  depth  of  water  is  19 
feet. 

(4)  The  Swash  Channel. — Through  which  22  feet  can  be  carried  at  mean 
low  water  in  a  narrow  channel. 

(5)  The  Main  Ship  Ch-annel. — In  which,  prior  to  1885, 24  feet  only  could 
be  carried  through  different  reaches  with  lumps  in  them,  over  which 
the  depth  was  only  23.3  feet  at  mean  low  water.  The  northern  reach, 
which  i)asses  along  the  west  sideof  Flynn  Knoll,  is  maintained  by  tidal 
How  through  the  Narrows;  and  the  southern  reaeh,  along  Sandy  Hook, 
is  maintained  by  tidal  flow  through  Raritan  Bay. 

These  five  channels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  over  them  at  mean  low  water. 

The  first  three  of  these  channels  head  directly  out  into  the  open  sea; 
but  the  two  latter  converge  int^  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of 
water,  and  over,  and  from  this  deep  area  two  channels  lead  eastward 
into  the  open  sea  over  the  outer  bar,  the  northernmost  known  as  Gred- 
ney,  the  southernmost  as  the  South  Channel,  both  of  which  had,  prior 
to  1885,  only  24  feet  of  water  in  them  at  low  water*    Gedney  Chisel, 
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tlie  wider,  was  orio:iually  the  deeper  and  straighter  of  the  two  and  was 
therefore  used  by  all  the  large  vessels. 

The  Swash  Channel  is  really  a  cut-off  from  the  Main  Ship  Channel, 
leaving  it  about  6  miles  below  the  Narrows,  and  joining  it  again  at  the 
western  end  of  Gedney  Channel. 

Apart  from  being  shoaler,  the  Swash  is  much  narrower  than  the  Main 
Ship  Channel. 

The  distance  from  the  Battery,  at  New  York,  to  30-foot  soundings 
outside  the  bar  in  Gedneys  Channel,  is  22  miles;  and  by  the  Swash  it  is 
18  miles,  or  from  the  Narrows  15,  and  11  miles,  respectively. 

As  the  appropriation  of  1884  was  made  in  advance  of  an  approved 
project,  the  local  officer  was  authorized  and  directed  to  make  a  survey 
of  tlie  Lower  Ilarbor  from  the  eastern  end  of  Coney  Island  to  Sandy 
Hook  with  the  view  of  determining  the  most  feasible  plan  of  improve- 
ment. The  sui-vey  was  completed  in  November,  1884,  and  a  report  rec- 
ommending the  eventual  improvement  of  the  Main  Ship  Channel,  ac- 
companied with  estimates  of  cost  and  chart,  was  submitted  December 
6, 1884.     (Annual  Report,  Chief  of  Engineers,  1885,  page  773.) 

The  navigation  of  the  Main  Ship  Channel,  inside  the  bar,  especially 
on  the  ai)in'oach  to  the  Narrows  from  the  Southwest  Spit,  is  so  inti- 
mately connected  with  that  of  Gedney  Channel  across  the  bar  that  it 
w^as  deemed  important,  in  submitting  an  estimate  of  cost  for  the  im- 
provement of  the  latter  channel  directed  to  be  made  by  Congress  in  the 
act  of  1884,  to  extend  the  estimate  to  include  the  entire  Main  Ship 
Chcnnel  at  Flynn  Knoll,  and  to  recommend  that  the  improvements  at 
the  several  intermediate  shoals  should  take  place  simultaneously.  The 
project  providing  for  deepening  the  channel  across  the  bar  to  28  feet 
by  dredging  and  tor  the  contingent  construction  of  a  stone  dike  on  the 
north  side  of  the  harbor  which  had  been  recommended  by  a  Board  of 
Engineers  December  24,  1884,  received  the  approval  of  the  Secretary 
•of  War  December  27, 1884  (Annual  Report  Chief  of  Engineers,  1885, 
Part  I,  page  774). 

The  project  under  which  the  improvement  began  provided  for  im- 
proving the  western  end  of  Gedney  Channel  for  a  length  of  4,000  feet, 
measured  along  its  axis,  and  the  Main  Ship  Channel,  west  of  Flynn 
Knoll,  from  Buoy  No.  10,  at  the  western  end  of  the  Southwest  Spit, 
north  to  Buoy  No.  12,  then  situated  IJ  miles  south  of  the  western 
entrance  to  Swash  Channel,  the  depth  to  be  30  feet  mean  low  water. 

The  cost  was  estimated  at  $970,000,  not  inclusive  of  any  allowance 
for  irregularities  of  cutting,  or  for  increase  of  bulk  for  scow  measure- 
ments. After  the  work  had  progressed  for  one  year,  and  these  allow- 
ances could  be  estimated  with  some  degree  of  accuracy,  the  estimate 
tras  revised,  and  the  cost  of  executing  the  project  as  then  approved 
was  fixed  at  $1,370,000. 

The  river  and  harbor  a<5t  of  August  5,  1886,  containing  provisions 
for  continuing  the  improvement  at  the  entrance  to  New  York  Harbor, 
read  as  follows: 

Improving  New  York  Harbor,  New  York :  To  secure  a  30-foot  channel  at  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  as  the  Secretary  of 
War  may  approve,  $750,000. 

By  the  specific  wording  of  this  act  Congress  gave  an  express  approval 
of  an  improvement  wliich  contemplated  a  navigable  channel  1,000  feet 
wide  and  30  feet  deep,  mean  low  water,  through  the  Main  Ship  Chan- 
nel and  Gedney  Channel,  and  all  subsequent  acts  have  confirmed  the 
provisions  of  the  act  of  1880. 

In  1887  the  project  was  enlarged  so  as  to  embrace  a  length  of  4,600 
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Ifeet  in  Geclney  Channel,  measured  along  the  axis,  or  a  length  of  6,000 
feet,  measured  along  the  north  side;  to  remove  the  shoal  in  the  Main 
Ship  Ohannel  at  the  southern  entrance  to  the  Swash  Channel,  after- 
wards called  the  ^*  Bayside  ChanneF;  to  remove  the  shoal  northwest  of 
Sandy  Uook;  and  to  extend  the  Main  Ship  Channel  north  from  Buoy 
No.  12  to  and  beyond  the  northern  entrance  to  the  East  Channel,  at 
Buoy  No.  14  (now  Buoy  No.  10)^  The  total  estimated  cost  of  the  proj- 
ect so  enlarged,  based  on  the  existing  prices  for  dredging,  was 
$1,400,000. 

the  river  and  harbor  act  of  August  11, 1888,  appropriated  $380,000 
for  continuing  the  improvement. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $160,000 
for  continuing  the  improvement,  making  the  total  amount  appropriated 
at  that  date  $1,490,000,  the  total  estimated  cost  of  the  improvement. 

Tlie  first  operations  began  September  26, 1885,  and  the  plant  which 
has  been  used  for  the  execution  of  the  improvement  has  consisted  solely 
of  centrifugal  pumps,  and  the  excavations  have  been  deposited  beyond 
the  bar  in  the  vicinity  of  the  Scotland  light- vessel. 

The  quantity  which  has  been  removed  from  the  several  reaches  of 
the  Main  Ship  Channel,  extending  from  the  head  of  the  East  Channel  to 
deep  water  beyond  the  bar  through  Gedney  Channel,  from  Sei)teinber 
26,  1885,  to  June  30, 1892,  may  be  classified  as  follows: 

Cabic  yards. 

From  Gedney  Channel 1, 161, 244 

t^om  BavBide  Channel 448,313 

From  Northweet  Shoal 118,758 

FromweatofFlyiin  KnoU 3,146,764 

Total  quantity  excavated 4, 875, 079 

The  protection  of  the  eastern  and  northern  shores  of  Sandy  Hook, 
composed  of  irregular  sand  dunes,  against  wave  and  current  action 
forms  part  of  the  project  for  improvement  of  the  Main  Ship  Channel 
through  the  lower  harbor,  but  as  the  work  required  to  be  done  there 
was  necessarily  tentative,  it  was  deemed  best  to  limit  expenditures  to 
small  sums  of  money  annually  while  studying  the  most  economical  plan 
of  improvement. 

Sandy  Hook,  like  the  more  southerly  part  of  the  coast  of  New  Jersey, 
where  the  foreshore  is  a  long  submerged  shoal,  has  had  a  varied  exi)e- 
rience  in  changes  of  form  and  extent  resulting  from  tidal  and  current 
action,  supplemented  by  wave  action  during  storms. 

The  eastern  shore  along  False  Hook  Ohannel  is  a  long,  unbroken 
beach,  remarkably  uniform  in  its  contours,  and,  as  it  is  under  the  cover 
of  the  outlying  shoals,  has  undergone  few  changes  either  of  accumula- 
lation  or  degradation. 

From  the  northeast  comer  of  the  Spit,  where  the  outer  shoal  ha« 
diminished  width,  westward  around  the  Hook  to  beyond  the  Hook 
Beacon,  the  north  shore  is  open  to  northerly  and  easterly  storms,  and 
is  particularly  subject  to  frequent  changes,  and  it  is  on  this  front  that 
the  shore  protections  have  been  laid. 

The  great  ravages  made  there  by  the  sea  in  1863  itiade  shore  protec- 
tion an  immediate  necessity,  and  during  the  next  twenty  years  many 
points  were  protected  along  the  crown  of  the  Hook  from  east  to  west, 
the  improvements  taking  the  form  of  jetties  extending  out,  at  varying 
angles  with  the  shore  line  from  near  high -water  to  below  low-water 
mark. 

The  Main  Ship  Channel  hugs  this  shore,  and  the  water  at  a  distance 
of  less  than  2,000  feet  has  a  depth  of  over  GO  feet.    The  slope  of  the 
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foreshore  is  precipitous,  and  as  tlie  main  object  of  the  improvement 
was  to  preserve  the  high-water  line  and  the  dunes  behind  it,  there  be- 
ing no  marked  tendency  of  the  currents  to  cut  below  the  low- water 
line,  it  was  thought  best  to  place  the  outer  ends  of  the  jetties  near  the 
latter  curve.  To  have  anchored  the  jetties  in  deep  water,  under  the 
circumstances,  would  have  been  unjustifiably  expensive. 

Some  of  the  jetties  were  built  of  timber,  some  of  timber,  brush,  and 
broken  stone,  and  others  of  concrete,  either  in  bags  or  in  forms.  In 
1883-'84  the  timber  jetties,  which  were  in  a  state  of  decay,  were  wholly 
replaced  by  concrete,  built  in  place  and  arranged  in  sections  10  feet 
long,  so  that  when  undermined,  either  at  the  end  or  on  the  sides,  it 
would  settle  by  sections  without  fracturing  the  body  of  the  jetty. 

The  cement  used  was  a  brand  of  American  Portland.  The  general 
cross-section  area  of  the  jetties  was  60  square  feet.  While  these  jet- 
ties served  to  cover  a  certain  part  of  the  shore  line  for  certain  winds, 
it  was  noticed  that  they  gave  no  protection  to  the  high-water  line  dur- 
ing storms  from  any  direction  coincident  with  spring  tides.  In  the  lat- 
ter case,  no  matter  what  the  direction  of  the  wind,  the  cliffs,  at  some 
point  above  the  high- water  mark,  were  attacked  and  degraded  by  the 
waves. 

To  prevent  the  complete  destruction  of  the  cliffs,  and  to  arrest  the  re- 
cession of  the  high- water  line  before  the  foundations  of  the  defenses 
and  other  public  buildings  were  reached,  it  was  decided  in  1890  to  run 
a  riprap  wall  just  below  the  high-water  line  completely  around  the  Hook 
uniting  all  the  jetties. 

The  work,  which  was  begun  in  May,  1890,  was  continued  to  comple- 
tion in  September,  1891.  The  wall  is  2,675  feet  long,  extending  from 
Jetty  No.  1  to  about  119  feet  westward  of  Jetty  No.  11,  and  had  a  cross 
section  when  first  laid  of  60  to  60  square  feet. 

The  stones  vary  in  weight  from  300  pounds  to  3  tons,  and  are  laid 
directly  upon  the  beach,  with  the  purpose  that  each  stone  shall  arrange 
its  bed  at  once  after  the  sea  attack,  allowing  a  gradual  settlement  of 
the  wall  without  sudden  dislodgment  of  the  stone.  The  cost  was  $6 
per  running  foot  of  wall. 

During  the  past  two*years  the  whole  wall  has  settled  gradually,  with 
very  little  lateral  displacement  of  stone,  but  it  has  perfectly  shielded 
the  cliffs  during  the  northerly  and  easterly  storms,  while  the  jetties 
have  caused  the  beach  pockets  to  fill  up  during  the  intervals  of  south- 
erly seas,  causing  the  low- water  line  to  move  outwards. 

The  amount  expended  upon  this  protection  since  1890  aggregates 
$19,095,  and  the  cost,  including  repairs  for  settlement,  was  $7.41  per 
running  foot  of  wall. 

At  the  close  of  the  year  the  Hook  is  in  a  satisfactory  state  of  pres- 
ervation. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  year  there  was  in  force  the  contract 
with  the  Joseph  Edwards  Dredging  Company,  dated  February  16, 1891, 
for  the  removal  of  500,000  cubic  yards  of  material  from  the  main  ship 
channel.  Operations  were  in  progress  with  the  hydraulic  suction 
dredges  Reliance  and  Mount  Waldo,  and  continued  uninterniptedly 
until  October  10,  1891,  at  which  date  the  contract  was  completed. 

The  quantity  of  material  removed  during  the  fiscal  year  was  213,268 
cubic  yards,  and  the  total  amount  removed  under  this  contract  was 
600,053  cubic  yards. 
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The  work  iindor  tliis  contiact  wns  done  on  the  west  side  of  the  Maii> 
Ship  Channel,  from  Huoy  No.  I'J  (^^outhwest  Spit)  uorthwaid  to  deep- 
water  below  the  Narrows. 

Tiie  ehhse  of  tliis  eorttraet  <!on)] dieted  the  approved  project  for  this- 
work,  by  dredging?,  as  at  that  time  a  depth  of  30  feet,  meau  low  watar, 
for  a  channel  width  of  l,iK)0  feet,  had  been  secured  from  deep  wat^r 
below  the  Narrows  to  deep  water  beyond  the  bar. 

Surveys  of  all  the  improved  channels  were  made  during  November 
and  December,  1891,  and  January,  1892,  and  the  resuKs  showed  that 
the  improved  dei^ths  have  been  maintained  without  deterioration. 

The  successful  completion  of  this  improvement  should  be  a  matter  of 
great  gratification  to  the  contractors  as  well  as  to  the  engineers.  Whem 
work  wa«  begun,  in  September,  1885,  the  navigable  depth  in  the  chan- 
nel  was  22J  feet  only,  and  the  width  barely  000  feet,  while  now,  as  be- 
fore stated,  the  depth  is  30  feet  and  the  width  1,000  feet.  The  quantity 
of  material  estimated  in  1887  to  be  removed  to  coraxdete  the  entire 
project  was  4,947,315  cubic  yards;  the  total  quantity  removed  since 
beginning  of  improvement  was  4,875,079  cubic  yards;  the  estimated 
quantity,  therefore,  exceeded  by  72,236  cubic  yards  the  quantity  actu- 
ally removed. 

The  criticism  has  been  made  by  persons  who  are  ignorant  of  the 
physics  of  the  harbor,  or  have  not  studied  them  closely,  that  a  better 
improvement  could  have  been  made  by  deepening  and  extending  the 
East  Channel.  The  answer  to  the  criticism  is  an  easy  one.  If  the  con- 
figuration of  the  shore  of  the  lower  bay  and  the  channels  of  deepest 
water  through  the  shoals  be  examined  attentively,  it  will  be  observed 
that  the  tidal  prism  of  the  harbor  exhausts  itself  chiefly  through  liari- 
itan  Bay,  and  that  the  direction  of  the  most  prolonged  flow  of  the  ebb- 
currents  is  along  the  northern  shore  of  Sandy  Hook,  and  that  in  conse- 
quence the  deepest  water  must  be  found  there.  The  channels  to  the 
northward  are  fed  by  the  ebb  tides,  which  flow  pruicipally  from  the  Nar- 
rows, and  the  quantity  of  water  which  passes  through  there  to  maintain 
improved  depths  is  so  small  in  comparison  with  what  passes  through  the 
more  southerly  cha  nuel  as  to  condemn  at  once  those  channels  for  improve- 
ment. The  gratifying  manner  in  which  the  improved  channel  has  been 
maintained  along  a  distance  covering  nearly  12  miles  for  the  past  seven 
years,  is  further  confirmation  of  the  wisdom  of  the  selection  of  the  more 
southerly  channel  for  inii)rovement. 

While  there  is  no  evidence  of  any  appreciable  decline  in  the  Main 
Ship  Channel,  provision  should  be  made  for  unforeseen  shoalings  which 
are  liable  to  occur,  especially  on  the  outer  bar,  which,  if  disregarded, 
would  interfere  seriously  with  the  commerce  of  the  port  which  passes 
over  the  bar  at  the  southern  entrance. 

It  would  therefore  be  wise  to  provide  for  the  purchase  or  construction 
of  a  vessel  fitted  with  bins  and  Avith  suction  pumps  similarly  arranged 
to  those  which  were  used  in  eft'ecting  the  improvement.  The  vessel 
should  be  operated  by  hired  labor^  and  kept  constantly  in  commission, 
rciidy  to  work  at  any  part  of  the  improved  channel  whenever  its  serv- 
ices may  be  required.  In  this  way  the  channels  may  be  kept  open  at 
the  smallest  cost  and  with  least  detentions  to  commerce. 

An  appropriation  of  $250,000  is  recommended  for  the  purchase  or 
construction  of  such  a  vessel,  and  to  provide  means  for  running  ex- 
penses for  two  years. 

BAXTER  LEDaB. 

Baxter  Ledge  is  a  narrow  ledge  of  rock  lying  in  the  entrance  to  Kill 
van  Kull  from  Uj)per  New  York  Bay,  northeast  from   St.  George, 
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Staton  Island,  the  wharf  terminus  of  the  Staten  Island  Bapid  Transit 
Ktiilroad  Company, 

This  reef  was  .struck  by  a  vessel  about  three  years  ago,  and  an  ex- 
amination made  at  that  time  by  the  light-house  department  showed 
that  the  least  depth  over  it  was  18  feet,  mean  low  water,  and  it  wa^ 
subsequently  marked  by  a  danger  buoy.  The  ledge  was  a  menace  to 
deep-laden  vessels  navigating  the  Kills,  and  the  buoy  itself  formed 
a  dangerous  obstruction  to  the  Staten  Island  ferryboats,  as  it  lay 
directly  in  their  path. 

The  removal  of  this  reef  was  authorized  by  the  Chief  of  Engineers 
March  15, 1892.  United  States  engineer  dredge  Hell  Oate  began  work 
May  10,  and  raised  140  tons  of  stone  tliat  was  broken  by  surface  blast- 
ing. The  rock  proved  more  difficult  to  break  in  this  way  than  was 
anticipated,  and  on  May  24  the  United  States  steam  drill  scow  Gen, 
John  Newton  was  placed  upon  the  reef  to  complete  the  work.  Four 
holes,  averaging  6.3  feet,  were  drilled  and  blasted.  These  did  excellent 
work,  but  left  the  reef  in  such  shape  that  no  more  holes  could  be 
drilled,  and  surface  blasting  had  to  be  resumed. 

The  reef  was  finally  swept  June  16,  1892,  with  the  -horizontal  bar, 
and  the  least  depth  of  water  found  was  25.5  feet,  mean  low  water.  The 
driU  scow  was  then  withdrawn,  as  it  could  not  be  kept  longer  on  the 
improvement  without  prejudice  to  pressing  work  upon  more  obstruct- 
ive reefs  in  the  East  River. 

It  is  believed  that  the  improved  depth  of  25.5  feet,  mean  low  water, 
over  Baxter  Ledge,  is  sufficient  for  the  present  navigation  of  Kill  van 
Kull. 

SEA  WALL,  NORTH  SHORE  OF  SANDY  HOOK. 

At  the  close  of  the  last  fiscal  year,  a  contract  with  John  Satterlee, 
dated  March  26, 1891,  was  in  progress  for  the  delivery  of  6,000  tons  of 
broken  stone,  at  79  cents  per  ton. 

The  delivery  of  the  required  quantity  of  stone  was  completed  Sep- 
tember 18,  1891;  the  quantity  placed  in  the  wall  and  jetties,  during 
the  year,  was  3,110  tons,  and  the  total  cost  for  furnishing  and  laying 
the  stone  in  place  was  $1.33  per  ton. 

The  w^all  as  now  constructed  is  2,575  feet  long,  extending  from  Jetty 
No.  1  westward  to  a  point  119  feet  beyond  Jetty  No.  11,  and  had,  when 
first  laid,  a  cross-section  area  of  50  to  60  square  feet. 

During  the  past  fall  and  winter  the  wall  has  been  exposed  to  many 
and  severe  storms,  but,  while  it  has  suffered  damage  in  many  places 
and  will  require  to  be  raised  and  strengthened,  has  well  perlbrmed  the 
office  required  in  maintaining  the  high-water  line  and  preventing  the 
undermining  of  the  cliff's  behind  it. 

The  amount  expended  on  the  improvement  of  New  York  Harbor  dur- 
ing the  fiscal  year  ending  June  30,  1892,  inclusive  of  outstanding 
liabilities,  was  $95,375.95. 

The  improvement  by  dredging  and  rock  removal,  as  well  as  others 
of  a  similar  character  in  and  about  New  York  Harbor,  has  been  under 
the  supervisory  charge  of  Mr.  G.  W.  Kuehnle,  assistant  engineer,  to 
whom  I  am  indebted  for  the  most  satisfactory  and  intelligent  manner 
in  which  he  has  discharged  his  various  trusts. 

The  special  work  of  shore  protection  at  Sandy  Hook  has  been  under 
the  personal  direction  of  First  Lieut.  J.  G.  Warren,  Corps  of  Engineers, 
£^sistant 
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This  work  ir  in  the  collection  diHtrict  of  New  York.  Nearest  light-booBen,  Sandy 
Hook  and  Hijs^hlaud  lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  and  those 
at  the  Narrows. 

AMOUNTS  APPROPRIATED. 

For  Godney  Channel,  by  act  July  5, 1884 $200,000.00 

For  New  York  Harbor: 

Act  August  5.  1886 750,000.00 

Act  August  11,  1888 380,000.00 

ActSeptember  19,  1800 160,000.00 

Total I,490,00a00 

Amount  expended  to  June  30, 1892,  inclusive  of  outstanding  liabilities.  1, 465, 259. 38 

Manen  statement, 

July  1, 1891,  balance  imexpcnded $120,116.57 

June  30, 1892,  amount  expended  during  fiscal  year 93, 572. 22 

July  1, 1892,  balance  unexpended - 26, 544. 35 

July  1, 1892,  outstanding  liabilities 1, 803.  73 

July  1,1892,  balance  available 24,740.63 

Amount  appropriated  by  act  approved  July  13,  1892 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 194, 740. 63 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1894  250, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  commercicil  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  ropenteil. 

The  following  statement  concerning  the  commerce  of  New  York  Harboris  taken  f^m 
the  report  of  the  Chamber  of  Commerce  of  the  State  of  New  York  for  the  year  1889>'90 : 


Article*. 


Sngar pounds . . 

Mohisses gallons.. 

Coffee jjounds. . 

Tea clo 

MaiiiifactiiroMot  wool,  silk,  cotton, 

and  tlax 

Cotton pounds . . 

Leather  and  hides 

Tin pounds.. 

Raw  silk  and  wool do 

Hemp,  jute,  sisal  grass,  etc. .tons. . 
India  rubber   and    guttn-iK'rclia, 

crude pounds. . 

Tobacco  and  manufactures 

Furs  and  manufactures 

Earthen,  stone,  and  china  ware 1 

Wines : 

Coin  and  bullion 

Precious  stones _ 

Miscellaneous 

Breadstuffs :  i 

Wheat bushels..! 

Wheat  flour bam  la. . 

Corn bu«ht'lH..' 

All  other  breadnt  uffs 

Provisions )>onndH . . 

Mineral  oils gallons . . 

Cattle. 


Imported. 


Quantity. 


1, 463. 051, 343 

8, 498.  875 

455, 979, 016 

58, 476, 531 


327,  279. 151 

55, 505, 689 

149,263 

28, 652, 361 


Value. 


$42,943,453 

1, 424, 251 

58,  B60, 319 

9,643,514 

111,234,883 


Exported. 
Quantity. 


Value. 


26, 7(J0, 180 
14.825.588 
13, 949,  577 
13,431,215 

11, 004, 063 
10, 147. 883 
4, 748, 971 
3, 230,  780 
6, 156. 821 
7,274,618 
9, 498,  2U9 
135, 203. 820 


536, 614. 048 


Oil  cake  and  meal pounds . 

Joreigu  merchandise 


17.728,397 
54, 701. 315 
4, 906. 214 


15,291.064 
4,724,017 


9,086,407 

3, 3-J5, 105 

26, 658, 970 


753, 007,  846 

418, 773, 072 

75,004 

231, 034, 183 


Total ' !  479,428,12,1  i 

I  I 


I 


09,724,274 


75,006,102 

8,449,510 
15,498,193 
13.066,961 

1:765,287 
64,504,425 
36,049,956 

6,204,694 

3,032,066 
16,727,560 


397,379,985 


Total 


$42,943,459 

1.424,251 

58, 860. 819 

9,643,514 

118.968,280 
54,701,815 
30,686.874 
14^825,588 
13,848,577 
18,431,215 

11,084,063 

25,488.067 

0,472,988 

3,230.780 

6,156.821 

76,998,892 

9.408.209 

210,209,822 

8,448,510 
16.488,183 
13,066,061 

1,786,887 
64.504.425 
86,049.856 

6.204,824 

3,032.081 
16,727,589 


876, 808.  UO 


This  table  shows  an  increase  of  $24,642,419  over  the  total  value  of  imports  and  ex- 
ports for  the  preceding  year,  which  amounted  to  $852,165j691. 
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Commercial  statUHcaof  the  port  of  New  York  from  July  /,  1891,  to  June  1, 1899, 

Amount  of  revenue  collected $111^  051, 853 

Value  of  all  imports : 488, 668, 720 

Value  of  all  exports ^ 372,149,486 


Foreign  vessels  entered 

Foroi^  vessels  cleared 

Amcnton  Teasels  from  foreign  ports. 

Coastwise  vessels  entered 

Coastwise  vessels  cleared 


5,974.260 
5, 716, 223 
884,331 
2,871,078 
2,916,842 


Statement  of  the  number  and  tonnage  of  all  vessels  helonging  to  theportofNew  Torkj  June 

i,  189g, 


Ee^stered 
tonnage. 


Steam  vesselH. 
Sailing  vessels 

Barges 

Canal  boats... 


301.344.79 

160;030.31 

134,631.03 

5,084.63 


E  u. 

^    IMPROVEMENT  OF  RAEITAN  BAY,  NEW  JERSEY.   - 

Earitan  Bay  forms  the  western  part  of  the  large  triangular  bay  in- 
closed between  S3»ndy  Hook,  the  New  Jersey  shore,  and  Staten  Island, 
the  eastern  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
Lower  Bay,  as  it  lies  just  outside  of  or  below  New  York  Harbor,  which 
is  the  name  usually  applied  to  the  inner  body  of  water  on  which  the 
city  of  New  York  is  situated. 

The  Baritan  Biver  flows  into  Baritan  Bay  at  its  extreme  western 
end,  passing  between  Perth  Amboy  and  South  Amboy,  and  Newark 
Bay  is  connected  with  both  the  Baritan  Biver  and  Bay  by  the  Arthur 
"RTill  or  Staten  Island  Sound,  which,  separating  Staten  Island,  belong- 
ing to  the  State  of  New  York,  from  the  New  Jersey  shore,  enters  Bari- 
tan Bay  at  Perth  Amboy. 

The  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
towards  its  western  and  southern  shores. 

The  natural  channel  leading  out  of  it  towards  the  eastward  after 
passing  the  Great  Bed  Lights  at  the  junction  of  Staten  Island  Sound 
and  the  Baritan  Biver  does  not  follow  the  middle  of  the  bay,  but  hugs 
the  Staten  Island  shore  for  nearly  4  miles  to  Seguine  Point,  situated 
about  half  a  mile  east  of  Princes  Bay  Light,  then  it  runs  southeast- 
wardly  towards  the  inner  point  of  Sandy  Hook,  about  2  miles,  crossing 
a  shoal  which  puts  out  towards  the  southward  from  the  Staten  Island 
shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  of  mean  water  could  be  carried  through  from  Perth  Am- 
boy to  Great  Beds  Light;  21  feet  from  Great  Beds  Light  to  Seguine 
Point,  and  14^  feet  from  Seguine  Point  eastward  across  the  shoal  to 
the  deep  water  in  the  outer  bay. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great 
Beds  Light  directly  towards  Sandy  Hook,  only  11  feet  of  water  could 
be  carried  over  the  shoals. 
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Tlie  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  witli  the  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  water  from  the 
Main  Ship  Channel  in  the  lower  bay  to  tbe  wharves  at  Perth  Amboy, 
as  vessels  were  often  much  delayed  iu  crossing  the  shoal  east  of  Se- 
guine  Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep  mean  low  water,  from  Seguine  Point  southeastward  to  the  deeper 
waters  of  the  bay  outside  was  $1:^6,500.  •  (Annual  Beport  Chief  of  En- 
gineers, 1881,  Part  I,  pages  717-719.) 

From  March  3, 1881,  to  July  5, 1884,  $120,000  were  appropriated  for 
this  improvement,  and  a  survey  which  was  made  in  May,  1885.  showed 
that  the  improved  channel  at  that  date  had  an  average  widtn  of  250 
feet,  and  a  least  depth  of  18  to  20  feet  mean  low  water. 

The  channel  had  slightly  shoaled  since  the  dredging  was  suspended 
in  1884.  In  1885  the  project  was  extended  by  providing  for  excavating 
a  channel  300  feet  wide  and  21  feet  deep,  from  Great  Beds  Light  to 
deep  water  at  Ward  Point,  opposite  to  Perth  Amboy.  This  channel, 
taken  in  connection  with  its  extension  to  the  eastward  of  Seguine 
Point,  would  give  a  continuous  21- foot  channel  from  the  Main  Ship 
Channel  in  New  York  Bay  to  the  wharves  at  Perth  Amboy.  The 
modified  project  of  1885  further  called  for  dredging  a  channel  from 
Great  Beds  Light  to  South  Amboy,  4,500  feet  long,  300  feet  wide,  and 
15  feet  deep,  mean  low  water.  The  cost  of  dredging  these  two  chan- 
nels, and  restoring  the  original  width  in  the  cut,  east  of  Seguine  Point, 
was  estimated  to  cost  $114,000,  which  sum  was  increased  in  1888  to 
$120,000,  to  provide  for  the  shoaling  which  had  taken  place  in  the  in- 
terval of  three  years.  (Annual  Report  of  the  Chief  of  Engineers,  1885, 
Part  I,  page  758.) 

The  appropriation,  act  of  August  5, 1886,  was  $37,500,  and  was  ap- 
plied to  completing  the  channel  west  of  Ward  Point,  300  feet  wide, 
and  21  feet  deep,  and  in  excavating  a  channel  315  feet  wide  and  21 
feet  deep  across  the  crest  of  the  shoal  leading  from  the  bend  towards 
Seguine  Point,  but  the  funds  were  not  sufficient  to  complete  the  whole 
of  the  projected  work  at  that  point. 

It  was  stated  in  the  original  project  of  1881  that  the  Seguine  Point 
Channel  would  have  to  be  maintained  by  dredging.  The  detailed  sur- 
vey, which  was  made  in  1888  from  the  eastera  end  of  the  Seguine  Point 
Channel  to  Perth  Amboy,  showed  that  considerable  shoaling  had  taken 
place,  both  in  the  improved  channel  and  over  a  large  stretch  west  of 
Princes  Bay  Light,  where  deep  water  formerly  existed.  This  fact  made 
it  necessary,  in  1889,  to  submit  revised  estimates  for  the  ftirther  im- 
provement of  the  channels  leading  to  Perth  Amboy  and  to  South  Am- 
boy. (Annual  Eeport  of  the  Chief  of  Engineers  for  1889,  Part  I,  pagQ 
790.) 

REVISED  ESTIMATES. 

(1)  For  a  channel  300  feet  wide  and  21  feot  deep,  mean  low  water,  from 
New  York  Lower  Bay  to  Perth,  Amboy,  the  following  dredging  will  be 
required : 

Cnbic  7»rds- 
(a)  From  21-foot  curve,  Now  York  Lower  Bay,  to  21-foot  curve  off  Seguine 

Point ' 347,368 

(6)  From  Princess  Bay  around  Ked  Buoy  8  towards  Groat  Beds  Light 154, 130 

Total  dredging 501,498 

(2)  For  a  channel  300  feot  wide  and  15  feet  deep,  from  Great  Beds  Light 

to  South  Amboy,  the  dredging  required  will  be 200,000 
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These  estimates  ape  made  on  the  basis  of  an  allowance  of  1  foot  over 
depth,  and  for  one-third  increase  in  bulk  for  scow  measurement. 

Total  dredging  required  for  the  completion  of  the  two  j)rojoctod  cliauiiels, 

cubic  yards * 701,498 

Estimated  cost  of  the  proposed  dredging $175, 375 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $25,000 
for  continuing  the  improvement,  and  on  the  27th  of  February,  1889,  con- 
tract was  made  with  James  A.  Simmons,  of  New  York  City,  for  the  re- 
moval of  120,000  cubic  yards  of  material  from  Earitan  Bay;  80,000  cubic 
yards  to  be  removed  from  the  channel  across  the  shoal  off  Seguino 
Point,  securing  21  feet  deptli;  and  40,000  cubic  yards  from  the  channel 
leading  across  shoal  at  Great  Beds  Light  to  South  Amboy,  securing  15 
feet  depth,  mean  low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $40,000 
for  continuing  the  improvement. 

It  may  be  said  in  regard  to  this  improvement  that  the  deep-water 
channel  which  has  been  said  to  hug  the  south  shore  of  Staten  Island 
as  far  east  as  Seguine  Point,  is  the  ebb  channel,  while  the  channel  on 
the  southern  border  of  Bound  Shoal  through  the  center  of  the  bay, 
heads  on  the  line  joining  Seguine  Point,  north  shore,  and  Conaskonk 
Point,  south  shore,  is  the  flood  channel.  These  two  channels  slightly 
overlap,  passing  each  other  at  a  distance  of  7,000  feet. 

The  connection  of  these  channels  by  an  improved  channel  starting  at 
Seguine  Point  and  running  southeast  towards  Sandy  Hook,  is  an  un- 
natural connection,  and  it  was  stated  in  the  original  report,  in  1881, 
that  the  channel  so  projected  would  require  annual  dredging  for  its . 
maintenance. 

The  experience  of  all  the  contracts  which  have  been  made  for  this 
improvement  confirms  the  prediction  of  1881.  It  would  have  been  bet- 
ter, had  sufficient  funds  been  available  in  the  begiiming,  to  have  ex- 
tended the  flood  channel  by  dredging  almost  due  west  until  it  inter- 
sected the  ebb  channel  a  short  distance  to  the  eastward  of  the  Great 
Beds  Light.  Then  the  ebb  and  Hood  would  have  probably  followed 
the  same  path  and  there  would  have  been  a  better  prospect  of  having 
the  channel  maintained  by  tidal  scour. 

The  width  of  the  intervening  shoal  is  about  12,000  feet,  and  the  aver- 
age depth  of  water  is  13  feet,  approximately,  between  the  21-foot  curves. 
The  amount  of  material  neccvssary  to  be  removed  to  open  a  channel  on 
this  line  300  feet  wide  and  21  feet  deej),  is  2,400,000  cubic  yards,  at  an 
estimated  cost  of  $000,000. 

This  will  be  the  future  channel  which  will  cimnect  the  head  of  the 
Baritan  Bay  with  the  Amboys.  A  limited  -amount  of  dredging  may  be 
done  annually  in  the  Seguine  Point  Channel  to  maintain  a  21-foot  depth 
for  vessels  until  commerce  demands  a  more  direct  and  convenient  route 
across  the  shoal  now  lying  at  the  western  end  of  the  bay. 

WORK  DONE  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892. 

At  the  beginning  of  the  fiscal  vear  the  contract  with  Thomas  Potter, 
dati-d  January  16,  1891  (Annual'licport  Chief  of  Engineers,  1891,  Part 
I,  page  934)  was  still  in  force,  and  operations  were  in  progress  on  the 
South  Amboy  Channel  whicli  continued  until  July  8,  when  the  funds 
allotted  to  that  channel  became  cxliaustcd. 

The  quantity  of  material  removed  from  the  South  Amboy  Cliannei 
during  the  fiscal  year  was  8,095  cubic  yardjs,  and  the  total  amount  ro- 
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moved  under  this  eoatract  was  90,130  cubic  yards,-  resulting  in  a  chan- 
nel 170  feet  wide  and  15  feet  deep,  mean  low  water. 

Work  was  begun  on  the  Seguiuie  Point  Channel  July  17  and  coutin- 
ued  until  September  24,  when  the  contract  was  completed.  The  quan- 
tity of  material  removed  from  the  channel  under  this  contract  was 
106,195  cubic  yards,  and  resulted  in  giving  to  the  improved  channel  an 
increased  width  of  80  feet,  making  the  present  width  of  the  channel  180 
feet,  and  the  present  depth  21  feet^  mean  low  water. 

No  complaint  was  made  by  manners  during  the  year  that  the  chan- 
nels had  either  deficient  width  or  depth,  and  no  reports  were  received 
that  any  vessels  had  grounded  at  any  point  in  the  improved  channels 
between  the  Lower  Bay  and  the  wharves  at  Perth  Amboy  and  South 
Amboy,  N.  J. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
inclusive  of  outstanding  liabilities,  was  $30,827.09. 

An  appropriation  of  $100,000  is  recommended  for  continuing  the 
improvement  along  the  channels  leading  to  Perth  Amboy  and  South 
Amboy  respectively. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the 
nearest  port  of  entry.  Nearest  light-house.  Princes  Bay.  Nearest 
fort,  at  Sandy  Hook,  New  Jersey. 

AmounU  appropriated. 


Application. 


Date. 


Amonni 


Dredpinp . 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 


Mar.  3.1881 
Aug.  2,1882 
July  b,186i 
Aug.  5,1886 
Aug.  11, 1888 
Sopll9,1890 


$50,oeo 

50,  ON 
20.090 
37.500 
25.000. 
40,000 


Total. 


2SS,6(I0 


Amount  expended  t«  June  30,  1892,  inclusiye  of  outstanding  liabilities,  $221,276.85. 

Money  statement 

July  1,  1891,  balance  unexpended $32,060.24 

June  30, 1892,  amount  expended  during  fiscal  year 30, 764. 28 

July  1, 1892,  balance  unexpended 1,2^.96 

July  1, 1892, outstanding  liabilities 72.81 

July  1, 1892,  balance  available 1,223.15 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000.00 

Amount  available  for  fiscal  year  ending  June  30, 1893 41, 223. 15 

{Amount  (estimated)  required  for  completion  of  existing  project 96, 375. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  vear  endinf  June 30, 1894  95, 375. 00 
Submitted  in  compliance  Tv^itli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
I>ractically  unchanged,  and  are  therefore  herein  repeated. 
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The  following  statement  of  the  commerce  of  Sonth  Amboy,  N.  J.,  and  of  Raritan 
River  was  prepared  by  Hon.  D.  C.  Cha«e,  mayor  of  South  Amboy,  N.  J. : 

Receipts  and  shipments. 

Tons. 

Products  of  the  forests 33,851 

Products  of  quarries  and  mines 1 3, 020, 003 

Animal  products 16, 541 

Agriculture .• 37, 557 

Manufactures 417, 909 

Mechanical  and  miscellaneous 320, 005 

Total...; 3,845,866 

Total  value,  $45, 075, 943. 

Vessels  arriving  and  departing. 


Claas. 


Number. 


Tonnage. 


Draft 
(loaded). 


Steamers 

Barks 

Brigs 

Schooners 

Sloops 

Propellers 

Barges  and  lighters  . 


6,038 

40 

40 

4,138 

1,002 

4,028 

45.838 


Total. 


61,124 


860,300 

8,800 

8,800 

248,280 

52, 210 

280,682 

2, 887, 794 


3,845,866 


Feet. 

6  to  12 
8  to  16 
8   to  16 

7  to  14 

6  to  7 
7ito  10 

7  to  16 


The  following  statement  of  the  commerce  of  Perth  Amboy,  N.  J.,  for  the  year  1889 
was  received  from  Mr.  James  Donnelly,  superintendent  of  the  New  Jersey  division, 
Lehigh  Valley  Railroad  Company : 

Lehigh  Valley  Bailroad  tonnage  eastward  and  westward  over  the  wharves  for  the  year  1889, 

[Gross  toiifl.l 


Received. 

Shipped. 

TotaL 

Coal 

Coal  piers. 

1,815,621 
3,058 

Coke -- - 

Freight  wharves. 

1.818. 679 

Grain 

125,748 
34,052 
87,796 

Steel  rails 

Pig  iron 

471 
86.194 
33,207 

106 

Iron  ore 

J<amber 

875 

VATtiHcArv .      

Clay 

5,662 
7,732 

'iri<|0^PAnA4>^i}                                                                                                

6,867 

nert'  Export  Oil  Company's  Wharf. 

887,705 
60,867 

United  Reji 
on 

60,867 

Grand  Total 

2,267,161 
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Xnwhrr,  totnutffc,  and  draft  of  resstlf. 


Steam  . . 
Sailing  . 
Barges  . 
Boats... 


Ocoan  atoaiDor^. 
Sftillng  veatj*!.-*.. 

Li<;hter8 .... 

Canal  boats 


YetSfh  transporthifj  coal. 


Tfsst la  traimportingfrt  i<jht. 


Compaiiy'i  Wharf, 


Barks  aud  ships . 


NiimlMT. 


102 

848 

:m 

4,821 


JO 


Tonnage. 


500  to  3, 000 
•50  to  1.200 
500  to  1.2U0 
100  to      400 


59 


500  to  1,500 


Draft. 


Feft, 


19  to  23.5 


1,500  to  3.500 
1J41   I      500  to  1,200        15  to  18 
57  !      200  to      600         6  to  13 
l,2:i8  ■      200  to      300 


15  to  18 


Commercial  statistics  of  the  jwrt  of  Perth  Amboy,  S.  J,,  from  July  /,  IS91f  to  June  1,  1S02. 

Amount  of  revenue  colloctotl $19, 072 

Value  of  all  imports 75,  ><?<.^ 

Value  of  all  exports 91)8, 158 


Forei jrn  vessels  en  t  eretl 

FureifTii  vessrl.s  eli^aieil 

Anmriean  vessrlM  fn»in  loreijin  port;. 
Anierionnve.Hnils  to  foreign  i>..iis. .. 

('onrtt wise  vt  «st  Is  eiit<  rot! 

Coast  vessels  clearetl 


Xu-iUor  .i''<^ii»'*<**"'«l 


IG 
56 
9 

12 
92 

277 


l.'J.SX? 

42, 949 
3,  573 
3,817 

52.975 

48,407 


Statement  of  the  number  and  tonnaqc  of  all  vts^ils  hrlniKflHj  to  the  port  of  Perth  Amhoy, 

IV.  «/.,  June  1,  LS9J. 


Number. 


R«gi.*toned 
or  not  ton- 
nage. 


Steam  ve.ssels. 
Sailing;  ve.sHeln 

Barjirea 

Cauol  boats... 


65  i 
285  ' 


6.38&00 

18,840.41 

22,399.69 

134. 5S 


410  I      46.763.29 


E    12. 

REMOVING  SUNKEN  VESSELS  OR  ('1^\FT  OT^STRUOTING  OR  ENDANGER- 

IN(i  NAVKJATION. 


{1)  Canal  hoat  in  Grat^esend  Bay^  Xew  Yorl\ — TliLs  wreck  was  an  old 
canal  boat  that  had  drifted  into  Gravosciul  Bay,  Lower  Xew  York 
Harbor,  and  stranded  on  the  beach  in  about  V2  feet  of  water.  It  was 
a  dangerous  inenaee  to  tlie  many  small  boats  which  navigate  the  lower 
harbor.  The  wreck  was  sueeessfnlly  removed  on  August  12,  1891,  by 
Mr.  John  F.  Baxter,  the  lowest  bidder,  on  inoijosal  approved  by  the 
Chief  of  Engineers,  July  30, 1891. 


Digitized  by 


Google 


APPENDIX   E — KEPOBT  OP   LIEUT.  COL.  GILLESPIE. 


839 


The  cost  of  the  removai  wns  $144. 

(^),  Canal  boats  in  Raritan  Bay,  New  Jersey,  ami  m  Statcn  Inland  Sound 
at  TottenviUe,  New  York, — ^Tlie  wreck  of  a  canal  boat  in  Raritan  Bay 
near  South  Amboy,  N.  eT.,  was  coraplaine/d  of  by  the  New  Jersey  Board 
of  Commissioners  of  Pilotage,  January  14, 1892,  as  being  dangerous  to 
navigation,  and  the  wreck  of  a  canal  boat  in  Staten  Island  Sound  near 
Tottenville,  N.  Y.,  was  reported  by  the  Kew  York  Board  of  Commis- 
sioners of  Pilots,  January  27, 1892. 

These  wrecks  were  old  and  valueless  coal  barges,  which,  drifting  back 
and  forth  through  the  narrow  channels  leading  from  Raritan  River  to 
Staten  Island  Sound,  seriously  interfered  with  local  and  coastwise  nav- 
igation. 

Under  sealed  proposals,  open  X  January  30,  1892,  approved  by  the 
Chief  of  Engineers  February  6, 1892,  the  Chapman  Derrick  and  Wreck- 
ing Company,  the  lowest  bidder,  removed  successfully  the  wreck  in 
Raritan  Bay. 

The  other  boat,  which  had  been  reported  sunken  in  40  feet  off  the 
dock  at  Tottenville,  N.  Y.,  could  uot  be  found,  although  the  contractor 
diligently  sought  for  it. 

The  cost  of  the  removal  of  the  wreck  in  Raritan  Bay,  near  South 
Amboy,  was  $199. 

Abstract  of  propomU  for  the  removal  of  wreck  of  canal  boat  in  Gravesend  Bay,  New 
Yorkj  received  in  response  to  circular  letter  dated  July  20y  1891,  and  opened  July  24, 
1891,  by  Lieut,  Col,  G.  L.  Gillespie,  Corps  of  Engineers, 


No. 

Name  of  bidder. 

Address. 

Price 
bid. 

Bemarks. 

1 
2 

B 

Merritt's  Wrecking  Organization.. 
Chapman  Derriclt  and  Wrecking 

Co. 
JolmF.  Baxter 

49  Wall  strret,  New  York  City. . . . 
70  South  street,  Now  York  City  . . 

308  West  street 

$500. 00 
170.00 

U4.00 

Lowest  bid. 

Abstract  of  proposals  for  removal  of  wreck  of  canal-boat  at  Tottenville,  Staten  Island 
Sound,  New  York,  and  of  canal-boat  at  South  Amboy,  Raritan  Bay,  New  Jersey,  re- 
ceived in  response  to  circular  letter  dated  January  SS,  189S,  and  opened  January  SO, 
1892,  by  Lieut,  Col.  G,  L,  Gillespie,  Corps  of  Engineers, 


Name  of  bidder. 

Address. 

Kemoving  wreck  at— 

The  two 
combined. 

No. 

Totten- 
Tille,  N.  Y. 

South  Am- 
boy, N.J. 

1 

W.H.Smith 

Tottenville,  N.  Y 

$75.00 
149.00 

2 

8 

J.H.Gregory 

Chapman     Derrick     and 
Wrecking  Co. 

Perth  Amboy,  N.J 

70  South  street,  New  York 
City. 

$190.00 

$348. 00 
*269. 00 

*  Lowest  bid. 
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E  13. 

[Printed  In  House  Ex.  Doo.  No.  29,  Fifty -eecond  Congress,  fiPAt  scasion.] 

PRELIMINARY  EXAMINATION  FROM  MAIN  CHANNEL  FROM  JAMAICA  BAY 
EASTERLY  TO  LONG  BEACH  INLET,  NEW  YORK,  FOR  CANAL. 

Engineer  Office,  IT.  S.  Army, 
New  YorJcj  N.  Y.,  December  Itf,  1S90. 

General:  In  obedience  to  letter  of  the  Chief  of  Engineers  dated 
September  20, 1890, 1  have  the  honor  to  submit  the  following  report 
upon  the  preliminary  examination  "From  Main  Channel  from  Jamaica 
Bay,  New  York,  easterly  to  Long  Beach  Inlet,  for  canal,"  for  which 
provision  is  contained  in  the  river  and  harbor  act  approved  Septem- 
ber 19,  1890. 

I  made  a  personal  examination  of  the  locality  October  22,  1890,  ac- 
companied by  Mr.  J.  L.  B.  Norton  and  other  prominent  citizens  residing 
in  the  vicinity,  and  was  fully  informed  by  them  of  the  purposes  of  the 
survey. 

The  lands  along  the  southern  shore  of  Long  Island  are  being  rapidly 
converted  into  sit^s  for  private  residences,  some  of  which  are  used 
the  year  round  by  the  owners,  and  also  for  large  pummer  hotels  sur- 
rounded by  cottages  which  ftirnish  accommodations  during  the  summer 
season  for  numbers  of  persons  from  New  York  City  and  neighboring 
cities,  as  well  as  from  a  distance. 

These  improvements  are  accompanied  by  large  material  interests  of 
a  i>ermanent  characiter,  resulting  in  the  formation  of  numerous  small 
towns  which  draw  their  supplies  from  New  York  City,  Brooklyn,  and 
elsewhere,  and  which  are  principally  dependent  upon  the  Long  Island 
Railway  for  transportation. 

The  advocates  of  the  survey  claim  that  the  railway  rates  of  transpor- 
tation are  excessive^  and  that  a  great  relief  would  be  given  to  them 
from  these  exactions  if  the  waterways  through  Jamaica  Bay,  Bockaway 
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Inlet,  and  the  Great  South  Bay  were  improved  so  that  supplies  could 
be  delivered  at  Arverne,  Far  liockaway,  Lawience,  aiid  other  small 
towns  adjacent,  indei)endently  of  the  railroad. 

The  subject  of  inland  navigation  along  the  south  shore  of  Long 
Island  was  discussed  by  Lieut.  Col.  Walter  McFarland,  Coi^^s  of  En- 
gineers, in  a  report  submitted  to  the  Chief  of  Engineers,  December  31, 
1886  (Annual  Report  Chief  of  Engineers,  1887,  p.  754),  in  compliance 
with  river  and  harbor  act  of  August  5,  1886,  which  provided  for  a 
survey  for  a  <<  channel  between  Jamaica  Bay  and  Rockaway  Inlet.^' 
Colonel  McFarland  states  in  Uis  report  that  the  survey  of  1886  had  for  its 
object  the  determination  of  "  the  cost  of  opening  an  inner  line  of  water 
communication  for  boats  of  light  draft  from  the  Great  South  Bay  on 
the  south  side  of  Long  Island  to  Jamaica  Bay  west  of  it  by  means  of  a 
cut  through  the  narrow  neck  of  land  (Far  Eockaway)  which  separates 
these  bays,"  and  shows  that  if  the  project  contemplated  by  the  survey 
were  carried  out,  it  would  not  provide  for  a  navigable  passage  through 
Jamaica  and  South  bays  for  the  reason  that  those  bays  had  many  other 
shoals  east  and  west  of  the  termini  of  the  proposed  cut,  "  between 
which  the  channels  are  so  shallow,  narrow,  and  tortuous  that  they  may 
be  considered  practically  unnavigable,"  and  that  a  navigable  water- 
way which  woiQd  meet  the  alleged  commercial  necessities  of  South  Bay 
and  Jamaica  Bay  could  not  be  estimated  for  except  on  a  survey  extend- 
ing from  Patchogue  to  Jamaica  Bay,  a  distance  of  45  miles. 

The  water  conditions  to-day  are  practically  the  same  as  in  1886.  The 
entrance  to  Jamaica  Bay  is  through  Eockaway  Inlet,  between  Coney 
Island  and  Bockaway  Beach. 

The  depth  of  water  on  the  bar  is  12J  to  13  feet  mean  low  water,  but 
inside  the  bar  there  is  good  anchorage  for  vessels  drawing  25  feet  of 
water  as  far  eastward  as  the  western  entrance  to  Beach  Channel,  which 
leads  to  the  new  town  of  Arverne,  on  Eockaway  Beach,  1  mile  to  the  east- 
ward of  the  Old  Eockaway  Hotel.  Thence  the  water  shoals  to  5  feet,  mean 
lowwater,  at  the  western  entrance  to  Conch  Hole  on  the  approach  to  the 
Citizens  Cut  at  Far  Eockaway,  which  leads  into  Far  Eockaway  Bay. 
From  the  eastern  entrance  to  Conch  Hole  to  the  western  entrance  to 
the  Far  Eockaway  Cut,  a  distance  of  one-half  mile  approximately,  the 
bed  of  the  bay  is  bare  at  low  tide.  The  mean  range  of  tides  in  Ja- 
maica Bay  is  4^  feet,  approximately. 

The  Long  Beach  Inlet  is  a  small  and  unimportant  water  way  be- 
tween Shelter  Island  and  Long  Beach,  connecting  Broad  Channel  at 
the  western  end  of  Hempstead  Bay  with  the  ocean,  and  is  known  upon 
the  charts  as  East  Eockaway  Inlet  or  Hog  Inlet  (Coast  Survey  Chart 
Fo.  119).    The  depth  on  the  bar  at  mean  low  water  is  about  5  feet. 

Passing  to  the  eastward  around  the  network  of  islands  of  varying 
size  which  largely  compose  Hempstead  Bay,  and  which  at  low  tide  are 
separated  by  small  drains  or  threads  of  water  impracticable  of  improve- 
ment at  reasonable  cost  for  any  except  very  small  boats,  no  continuous 
channel  for  6  feet  depth  at  mean  low  water  is  found  until  Great  South 
Bay  is  reached,  opposite  Babylon,  a  distance  of  20  miles  in  an  air  line. 

As  the  act  of  September  19, 1890,  fixes  the  eastern  terminus  of  the 
examination  at  Long  Beach  Inlet,  no  improvement  through  Hempstead 
Bay,  which  has  reference  to  a  larger  and  more  important  inland  naviga- 
tion through  the  Great  South  Bay,  seems  contemplated. 

The  two  principal  bodies  of  water  at  the  western  end  of  the  south 
shore  of  Long  Island,  separated  from  the  ocean  by  beaches,  which  can 
be  profitably  used  for  commercial  pui-poses,  are  Jamaica  Bay  and  Great 
South  Bay;  the  entrance  to  the  former,  at  Eockaway  Inlet,  is  18  miles, 
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and  to  the  latt^^r,  at  Fire  Island  Inlet^  is  50  luilas  from  New  York,  by 
way  of  tlie  Narrows.  Tliey  liave  no  direct  navigable  interconiratuiica- 
tion,  as  I  have  sho.wn,  and  if  one  were  made  artificially  it  would  be  over 
30  miles  long  and  would  be  of  uncertain  maintenance  and  utility.  Any 
canal  of  shorter  length  than  30  miles  would  be  of  no  practical  vsJue,  and 
it  is  not  believed  that  an  ultimate  improvement  so  extensive  and  costly 
was  contemplated  by  the  act  under  which  this  report  is  made. 

The  examination  desired  has,  therefore,  only  a  local  bearing.  Bocka- 
way  Beach  and  its  eastern  continuation,  Far  Eockaway  Beach,  is  part 
of  the  mainland,  which  has  only  lately  been  made  an  island  by  the 
small  artificial  cut  at  Far  Eockaway,  and  the  bay  of  Far  Eockaway  is 
but  a  shoal  lagoon,  which  is  filled  and  emptied  by  tides  passing  through 
Little  Inlet  and  East  Eockaway  Inlet,  with  a  slight  increment  coming 
through  the  cut. 

Little  Inlet,  which  opens  into  Far  Eockaway  Bay,  is  hardly  more 
than  a  low  depression  in  the  beach,  and  its  tendency  is  to  shoal  up  the 
lagoon  of  which  it  is  a  partial  outlet. 

The  personal  examination  whicli  I  havemade  on  the  ground  and  a  care- 
fill  study  of  the  latest  cliarts  lead  me  to  think  that  it  will  be  imprac- 
ticable to  open  or  to  maintain,  if  opened,  a  fairly  good  navigable  chan- 
nel, if  such  were  needed,  through  Far  Eockaway  Bay,  except  at  a  cost 
disproportionate  to  the  benefit  to  be  derived  from  it,  owing  to  its  great 
exposure  to  inroads  from  the  sea.  The  covering  beach  is  low  and  nar- 
row and  shows  evidence  of  old  breaches  through  it  other  than  those 
which  now  exist,  and  it  is  not  at  all  certain  that  the  western  end  has 
not  been  seriously  damaged  by  tidal  (mrrents  propagated  through  the 
artificial  cut  at  Far  Eockaway.  For  this  reason  I  shall  discard  any 
consideration  of  this  part  of  the  subject.  It  alone  remains  to  consider 
the  connection  between  Jamaica  Bay  and  Far  Eockaway. 

The  persons  whom  I  have  seen  in  relation  to  it  or  who  have  sent 
written  statements  for  my  informatioh  and  study  all  unite  in  testi- 
fying that  the  improvement  most  urgently  needed,  and  to  which  refer- 
ence was  mainly  intended  to  be  made  by  the  act,  is  the  excavation  of 
a  small  canal  less  than  one-half  mile  long,  50  feet  wide  and  6  feet  deep, 
mean  low  water,  extending  from  the  eastern  end  of  Conch  .Hole, 
Jamaica  Bay,  to  the  artificial  cut  at  Far  Eockaway,  to  the  end  that  sup- 
plies of  coal,  lumber,  cement,  brick,  hardware,  feed,  and  general  arti- 
cles of  merchandise  may  be  delivered  to  the  growing  communities  ac- 
cessible to  Far  Eockaway  free  from  the  excessive  taxation  for  trans- 
portation now  imposed  by  the  Long  Island  Eailroad. 

It  is  estimated  (inclosures  herewith)  that  the  tonnage  of  such  a  canal 
would  exceed  500,000  tons  annually  and  that  the  saving  on  freight  to 
the  citizens  would  be  $500,000  annually.  These  figures  seem  high  and 
I  give  them  as  they  have  been  furnished  to  me  with  the  remark  that  if 
the  tonnage  equals  one-fourth  the  estimate  the  cost  of  opening  the  de- 
sired water  way  will  be  justifiable. 

If  this  improvement  be  made  it  will  be  as  practicable  to  reach  Far 
Eockaway  at  high  tide  with  vessels  drawing  9  feet  of  water  as  it  now  is 
to  reach  Canarsie  and  Sheepshead  Bay,  whose  channels  have  been  im- 
proved by  Government  aid. 

For  the  foregoing  rea^sons  I  am  of  the  opinion  that  the  water  way 
"from  main  channel  from  Jamaica  Bay,  Kew  York,  easterly  to  Long 
Beach  Inlet  for  canal."  is  not  <'  worthy  of  improvement." 

The  eastern  part  oi  Jamaica  Bay  from  the  main  ship  channel  easterly 
through  Ccmch  Hole  to  the  Citizens  Cut  at  Far  Eockaway,  which  forms 
the  western  part,  of  the  water  way  mentioned  in  the  act,  is  "  worthy  of 
improvement"  to  the  extent  of  opening  a  canal  CO  feet  wide,  affording  5 
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feet  depth  at  mc<an  low  water.    The  estimated  cost  of  making  the  nec- 
essary survey  and  preparing  chart*5  and  cstiuiates  of  cost  is  $400. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
LietU.  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JEngineerSj  U,  S,  A. 


LBTTERS  OP  MR.  JOHN  L.   B.  NORTON. 
(1.) 

Far  Rockaway,  Long  Island,  N.  Y.,  October  S4, 1890, 

Dear  Sir:  In  regard  to  my  a|>i)lication  for  opening  canal  passed  in  the  last  river 
and  harbor  bill,  I  would  suggest  that  the  said  canal  commence  at  channel  of  Jamaica 
Bay  ami  extend  easterly  through  Nortons  Creek  to  Rockaway  Inlet,  thence  easterly 
to  East  Rockaway  Inlet. 

The  x>ro])osed  route  is  about  5  miles,  of  which  ahont  4  miles  already  has  a  depth 
of  water  of  from  5  to  14  feet,  and  by  connecting  1  mile  through  Jamaica  Bay  to  Inlet 
would  give  water  connection  for  the  5  miles. 

I  would  also  suggest  that  the  work  commence  at  the  creek,  working  westerly  to 
main  channel,  having  good  wati^r  there,  which  is  now  a  depth  of  11  feet  at  low  tide. 

I  would  also  suggest  that  the  canal  be  50  feet  wide  and  nave  a  depth  of  5  feet  at 
low  water.  The  current  will  deepen  and  widen  the  same,  llie  course  of  the  cur- 
rent is  from  the  cnu-k  westerly  to  Bass  Channel. 

Inclosed  you  will  fm<l  benefits  to  be  derived  by  shippers.  For  the  oyster  and 
clam  trade  1  refer  you  to  reports  made  by  P.  N.  Davenport  and  others. 

There  are  200  registered  vessels  in  Jamaica  Bay,  most  of  whom  would  use  canal  if 
opened,  the  1  mile  from  Jamaica  Bay  to  Inlet. 

The  cost  to  consumers  of  coal  here  now  is  .f  6.50  to  $7  per  ton.  The  coal  costs  at  coal 
pockets,  Jersey  Citj^,  $3.50,  and  if  transported  by  water  in  barges  without  transferring 
could  be  shipped  at  a  very  small  figure,  about  25  or  30  cents  per  ton,  and  could  be 
sold  here  at  $5  per  ton  if  canal  were  opened,  making  a  saving  of  $2  per  ton  to  con- 
sumers, and  other  material  in  proportion. 
Yours  resi)ectfully, 

John  L.  B.  Norton. 

Lieut.  Col.  G.  L.  Gille8P1b. 


(2.) 
Far  Rockaway,  I^ong  Island,  N.  Y. 
Dear  Sir:  In  reply  to  yonrs,  I  hereby  send  you  a  list  of  shipments. 


Present 

C508t. 


Coat  by 
water 
route. 


To  Arveme : 

Lnmbor,  20.000  tons,  at  $1 .90  per  ton 

BriikH, 25,000. at  .$1.W)  ])cr  M 

Lime  and  oenient.  4,000  barrclp,  at  16  rents  i>er  b.irrel 

Flour  and  fcod,  200  tons,  at  $1.60  per  ton 

Hav,  200  tons,  at  $1.80  per  ton 

Soil  i'or  highway  and  private  roadways,  30.000  tons,  at  80  cents  i»'r  ton. 

Hardware  and  sundries,  1,000  tons,  at  $2  per  ton 

Coal,  3,000  tons,  at  $1  per  ton 

500  passenKors  per  day  for  90  days,  45,000,  at  70  cents  round  trip 

To  Far  Bockaway : 

Lumber,  250,000  tons,  at  $1 .00  per  ton 


Bricks,  80.000,  at  $1.30  per  M  . 

Lime  and  cement,  75. '>00  tons,  ,at  $1.(50  per  ton 

Flour  and  feed,  50,0<i0  tons,  at  $1 .50  per  ton 

Hay,  25,000  tons,  at  $l.HO  per  ton 

Stone  and  macadeniizing  for  highways,  8(>,(H»0  tons,  at  $1  per  ton  . . . 

Hardware,  ^oeeries.  etc.,  10,000  tons*,  at  .f3  per  ton 

Coal,  30,000  tons,  at  $1  per  ton 

4,000  passengers  per  day  for  90  days,  8G0, 000,  at  70  cents  round  trip. 


$38,000 

45,000 

640 

320 

360 

24.000 

2.000 

3.000 

31,500 

475,000 
144.000 
120,000 
75,000 
45,000 
30,000 
30, 000 
30,000 
252,000 


Present  cost '    1,345,«20 

Cost  by  water  route 792,300 


Saving  to  shippers ;       553,520 
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$20,000 

25,000 

400 

200 

200 

15,000 

1,500 

1.500 

22,500 

250,000 
80.000 
76.000 
50,000 
25,000 
21,000 
20,000 
16,000 

180,000 


792.300 
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This  frcigiit  has  increased  100  per  cent  in  the  last  throe  years.  Freight,  snch  ae 
Inniber,  etc.,  can  be  shipped  at  Buffalo  or  Albany  direct,  without  breaking  bulk  for 
$2  per  ton. 

Yours,  truly, 

John  L.  B.  Norton. 
Lieut.  Col.  O.  L.  GnxESPlE. 


(3.)- 


Sir:  Inclosed  you  will  find  number  of  tons  of  various  articles  shipped  to  the  fol- 
lowing places  during  the  fiscal  year  1890 : 

Arreme :  Toow 

G.  A.  Brandeth,  lumber  and  builders'  material 250 

Remington  Vernam,  lumber,  etc 3, 750 

Btone  and  soil  for  public  roads 50, 000 

Miscellaneous 3,120 

57,120 

Number  of  guests  at  Arveme -Hotel  during  summer,  21,000. 

Far  Rock  away : 

William  A.  Wynn,  meats,  etc ., 296 

Exports : 520 

Martin  F.  Croft,  coal  and  wood 3, 000 

Thomas  Dolan,  coal  and  wood 3, 000 

Grain,  flour,  and  feed 10, 000 

8.  H.  Norton,  coal  and  wood 6, 000 

Miscellaneous 108,105 

130,920 

About  451,801  passengers  during  the  year  to  and  from  the.  city. 

In  wood: 

F.  Davenport  &  Son,  general  groceries 750 

M.  J.  Furraan,  meats,  etc 150 

John  R.  Duffus,  vegetables,  etc 50 

George  W.  Smith,  general  groceries 750 

Oysters  taken  by  wagons  that  would  be  shipped  by  canal 1, 000 

(See  P.  N.  Davenport,  report  of  October  10, 1890.) 

Shipped  from  this  place 10,000 

Miscellaneous 500 

13,200 

Lawrence : 

John  H.  Smith,  builders' material 2,000 

J.  A.Wood  &  Son,  builders' material 2,200 

Iron  piping,  plumbing  materials,  etc ^ 500 

J.  R.  Wood  &  Son,  builders' material 250 

Manure,  etc 200 

5,150 

Three  hnndred  passengers  daily. 

Cedarhurst  and  Woodsburg : 

F.H.  Weyant,  coal  and  wood 8,000 

F.  A.  Darling,  general  groceries 2,000 

F.K.Walsh,  hardware,  etc 250 

Lumber 6,280 


11,530 
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East  Rookaway: 

Freight  carried  by  vessels :  Tons. 

JURmber.  lime,  brick,  cement 144,365 

Grain,  flour,  and  feed 120 

Coal 5,000 

Hardware 50 

Manure '. 300 

Oysters 15,000 

Freight  carried  by  railroad : 

Lumber  and  oysters • 90, 000 

254,835 

Rockyille  Center : 

Oysters 1 1,080 

Coal 7,000 

Lumber 3, 120 

Lime  and  brick 1,000 

Hardware,  groceries,  etc 500 

12,700 
Yours,  truly, 

J.  L.  B.  Norton. 
Lieut.  CoL  Q.  L.  Gilucspie. 


SURVEY  OF  EASTERN  PART  OF  JAMAICA  BAY,  NEW  YORK,  BEING  WEST- 
ERN PART  OF  ROUTE  FROM  JAMAICA  BAY  EASTERLY  TO  LONG  BEACH 
INLET. 

Engineer  Office,  TJ.  S.  Army, 
New  YorJc^  N.  T.,  October  29, 1891. 

Gex^ral:  In  obedience  to  instructions  contained  in  your  letter  ot 
December  19, 1890, 1  have  the  honor  to  sabmit  a  report,  accompanied 
by  illustrative  chart,  on  the  survey  of  "  western  part  of  route  from 
main  channel  from  Jamaica  Bay  easterly  to  Long  Beach  Inlet,  for 
canal,^'  made  to  comply  with  the  requirements  contained  in  the  river 
and  harbor  act  approved  September  19, 1890. 

For  the  reasons  stated  in  my  preliminary  report  upon  the  same  sub- 
ject, dated  December  16,  1890,  the  survey  was  limited  to  the  eastern 
part  of  Jamaica  Bay,  as  that  part  alone  of  the  water  route  referred  to 
in  the  act  was  stated  to  be  "  worthy  of  improvement.'' 

The  purpose  to  be  effected  by  the  proposed  improvement  is  not  to 
open  a  navigable  waterway  to  connect  Jamaica  Bay  with  the  Great 
South  Bay  by  way  of  Rockaway  Bay,  but  rather  to  form  an  artificial 
waterway,  navigable  by  vessels  drawing  6  feet,  from  Beach  Channel 
to  some  convenient  point  on  the  eastern  shore  of  Jamaica  Bay,  by  which 
the  towns  situated  close  to  the  bay  on  that  side  may  be  supplied  with 
necessary  articles  of  home  consumption  at  cheaper  rates  than  those  now 
fixed  by  the  railroad  company. 

When  the  survey  was  first  undertaken  it  was  supposed,  on  the  state- 
ments of  the  promoters  of  the  proposed  improvement,  that  the  only 
feasible  route  for  the  new  waterway  was  by  way  of  Conch  Hole,  and  it 
was  urged  that  the  estimate  be  made  for  a  canal  one-half  mile  long,  60 
feet  wide,  and  5  feet  deep,  running  in  a  straight  line  from  near  the  center 
of  Conch  Hole  to  the  shore  at  the  highway  bridge-crossing  of  the  Citizens 
Cut,  leading  into  Rockaway  Bay. 

A  close  examination  of  the  chart*  prepared  from  the  survey  indicated, 
however,  the  possibility  of  opening  a  cliannel  to  the  northward  through 
Bass  Channel  which  might  be  shorter  in  length,  require  less  excava- 
tion, and  might  be  more  beneticiiil  to  the  comnuinity  than  the  more 

*Not  repriuted;  printed  in  House  Ex.  Poo.  Nu  28, 1?'ift>- second  Congress,  tirst  sesaion. 
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southerly  route.  A  careful  study  of  this  route  aud  of  the  estimates  of 
cost  gave  satisfactory  results.  The  channel  by  this  route  may  termiuate 
at  some  accessible  aud  convenient  point  on  the  eastern  shore  near  the 
foot  of  Bayswater  avenue,  or  it  may  continue  to  the  eastward  along 
the  extension  of  Aunt  Sallie's  drain,  and  stop  at  the  eastern  termiuus 
proposed  for  the  Conch  Hole  route.  An  estimate  for  each  of  these 
routes  is  submitted. 

A  route  tlirough  Nigger  Bar  Channel  has  also  been  investigated,  but 
its  length  and  the  difficulties  of  its  maintenance  are  considerations  which 
make  such  a  route  inexpedient  of  adoption. 

It  is  well  to  observe  that  the  straight  canal  along  the  Conch  Hole 
route  will  cross  lands  lying  above  high  water,  through  which  the  owners 
may  be  unwilling  to  have  excavations  made  unless  adequate  compensa- 
tion is  paid  them  for  right  of  way  for  the  canal.  The  Bass  Channel 
routes  are  not  open  to  this  objection,  for  the  bed  of  the  bay  is  not  ex- 
posed at  low  tide  at  any  point,  and  no  question  shoidd  ever  rise  in  re- 
gard to  compensation  tor  land  under  water  occupied  as  the  site  for  the 
waterway. 

If  an  appropriation  be  made  for  making  an  artificial  waterway  through 
the  eastern  part  of  Jamaica  Bay  along  the  Conch  Hole  route  the  act 
should  provide  that  the  money  shall  not  become  available  until  after 
the  right  of  way  over  such  part^  as  lie  above  high  water  shall  have 
been  ceded  to  th^  Government  free  of  charge. 

The  greater  part  of  the  bay  south  and  east  of  Beach  Channel  is  an 
extensive  marsh,  generally  bare  at  low  water,  within  whose  area  there 
are  frequent  marsli  islands  which  are  never  submerged  excei)t  when 
tides  are  abnormally  high.  A  water  route  can  be  readily  and  ecoViomi- 
cally  opened  through  the  marvsh  by  turning  the  excavated  material  o\'er 
in  place,  without  incurring  the  expense  of  transporting  it  to  distant 
points  for  deposit;  and  if  its  direction  be  favorably  located  in  regard  to 
the  water  passage  connecting  with  Far  Bockaway  Bay,  through  which 
there  is  a  free  circulation  of  tidal  water,  there  is  a  reasonable  certainty 
that  the  improved  depths  will  be  maintained  by  the  action  of  the  tidal 
currents. 

The  following  estimates  of  cost  for  excavating  a  channel  along  the  three 
routes  considered  are  submitted: 

(1)  Conch.  Hole, 

From  Beach  Channel,  through  Conch  Hole,  to  the  western  entrance  to  Citi- 
zens Cut  at  Fiir  Kockawtiy,  west  of  liii^hway  brid'^e-crossing;  6,250  feet 
lon^y  ()0  feet  wide,  and  5  feet  dopp,  ino:ni  low  wat«u-: 

Dred«^in<(,  y7,3(K)  cubic  yards  ul'niateii.il,  scow  uieaHunvniont,  at  20  cents 

per  t'vhic  yard $19, 460 

Contingencies  of  engineering,  li)  per  cent 3,946 

Total  cost 21,406 

{2)  Bass  Channel. 

From  Beach  Channel,  throujrh  Bass  Channel,  to  western  entrance  to  Citizens 
Cut  at  Far  Rockaway ;  7,375  tVet  long,  (U)  fecvt  Avide,  nnd  5  feet  deep,  mean 
low  water: 
Dredging,  80,000  cubic  yards  of  nintorinl.  scow  Tsieiisurenieut,  at  20  cents 

per  cubic  yard $17,  200 

Contingencies  of  engineering,  10  per  c<'nt 1,720 

Total  cost 18,920 
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(S)  Bass  Channel, 

From  Beach  Cbannel,  through  Bass  Channel;  to  a  point  on  the  eastern  shore 
of  Jamaica  Bay  near  the  foot  of  Bayswater  aveune ;  4,650  feet  long,  60 
feet  ivlde,  and  5  feet  deep,  mean  low  water-: 
Dredging,  43,000  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard : *  $8,600 

Contingencies  of  engineering,  10  per  cent 860 

Total  cost 9,460 

Jamaica  Bay  is  in  the  coUection  district  of  New  York.  The  nearest 
fort  is  at  Fort  Hamilton^  Gravesend  Bay,  and  the  nearest  light-house  is 
located  upon  Norton  Pouit,  Coney  Island,  New  York  Bay. 

The  amount  of  revenue  collected  at  the  port  of  New  York  for  the  year 
ending  June  30, 1891,  was  $147,538,045.69. 

The  amount  of  commerce  which  will  be  benefited  by  the  improve- 
ment considered  in  this  report  cannot  be  accurately  given,  but  it  has 
been  estimated  at  500,000  tons,  which  have  a  valuation  of  $4,500,000. 

No  appropriation  has  -ever  been  made  for  the  improvement  of  the 
eastern  half  of  Jamaica  Bay. 

The  vessels  which  navigate  the  eastern  part  of  Jamaica  Bay  are 
usually  of  the  class  engaged  in  the  oyster  trade,  number  about  one  hun- 
dred, and  draw  7  feet  with  center  board  and  4  feet  without  center 
board. 

This  survey  was  executed  under  the  supervision  of  Mr.  G.  W.  Kuehnle, 
assistant  engineer,  by  a  hydrographic  party  under  the  immediate  i)er- 
sonal  direction  of  Mr.  John  Johnstone.  I  respectftiUj'-  invito  attention 
to  the  accompanying  report  of  Mr.  Kuehnle  for  information  embodying 
.the  methods  followed  in  making  the  survey  and  calculations  determin- 
ing the  estimates  of  cost  of  carrying  out  the  several  projects  for  iuiprove- 
ment. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lt  Col.  of  Ungineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 


REPORT  OF  MR.  G.  W.  KUEirNLE,  ASSISTANT  ENGINEER. 

United  States  EngineeH  Office, 

Xew  York,  X.  ¥,,  October  28,  1891, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the  western 
part  of  route  from  main  channel  from  Jamaica  Bay  easterly  to  Long  Beach  Inlet, 
for  canaly  made  by  your  order  of  December  22,  1890,  in  compliance  with  the  require- 
ments of  river  and  harbor  act  of  September  19,  1890. 

The  survey  waa  made  during  the  month  of  September,  1891,  by  the  hydrographic 
party  in  charge  of  Mr.  John  Johnstone,  surveyor,  under  directions  from  this  office. 
It  embraces  the  eastern  end  of  Jamaica  Bay,  from  Conch  Hole  to  Mott  Point,  and  the 
western  end  of  Far  Rockaway  Bay,  including  the  artificial  cut  connecting  the  two 
bays. 

The  usual  methods  were  used  in  making  the  survey.;  a  base  line  was  measured 
with  great  care  and  a  triangulation  extended  over  the  area  to  be  covered.  All  sound- 
ings and  shore-line  points  were  located  in  st  rumen  tally  from  the  triangulation  points. 
The  soundings  were  taken  with  a  rod  graduated  in  feet  and  tenths,  and  were  reduced 
to  the  plane  of  mean  low  water  established  by  the  U.  S.  Coast  Survey  in  1878  at 
Holland  Landing,  Jamaica  Bay. 

The  mat^Tial  composing  the  bed  of  the  bay  is  mainly  sand,  covered  in  part  by  a 
light  coating  of  mud,  and  can  be  readily  removed  by  the  ordinary  methods  of  dredg- 
ing. 


Digitized  by 


Google 


848  REPORT   OF   THE   CHIEF   OF    ENGINEERS,  U.  S.  ARMY. 

The  artificial  cut  connecting  Jamaica  fiay  and  Far  Rockaway  Bay  is  crossed  by 
two  fixed  wooden  bridges,  which  prevent  the  passage  of  vessels  from  one  to  the 
other.  The  highway  bridge  is  a  pilo  bent  bridge  with  the  bottom  of  the  string  piece 
3.3  feet  above  mean  high  water;  it  had  at  one  time  a  draw,  and  there  is  stiUaspace 
of  25.7  feet  in  the  center  without  piled.  The  bridge  of  the  Long  Island  Railroad  is 
a  pile  bent  bridge,  with  bents  from  8  to  10  feet  ap^rt,  and  with  the  bottom  of  the 
string  piece  0.7  feet  above  mean  high  water. 

Estimates  were  made  by  your  direction  for  three  separate  channels: 

(1)  The  channel  desired  by  the  projectors  of  the  survey,  a  straight  canal  60  feet 
wide  and  5  feet  deep,  mean  low  water,  from  Conch  Hole  to  the  western  end  of  the  ar- 
tificial cut.  This  channel  crosses  laud  above  high  water,  and  involves  private  prop- 
erty rights  which  will  have  to  be  vested  in  the  United  States  before  work  ctui  begin 
on  it. 

(2)  A  channel  60  feet  wide  and  5  feet  deep,  mean  low  water,  by  way  of  Bass  Chan- 
nel, to  the  western  end  of  the  artificial  cut.  This  channel  does  not  cross  any  land 
above  high  water,  and  does  not  include  any  private  property. 

(3)  A  channel  60  feet  wide  and  5  feet  deep,  mean  low  water,  by  way  of  Bass  Chan- 
nel, to  the  most  convenient  point  on  the  shore,  at  the  foot  of  Bayswater  Avenue,  Far 
Rockaway. 

EatimaUfar  dredging  channels  in  JamauM  Bay,  New  York,  haeed  ou  $%vrvey  of  S&otemher, 

1891. 


'\ 


For  a  channel  60  feet  wide,  5  feet  deep,  mean  low  water,  and  6,250  feet 
ong,  from  Conch  Hole  to  the  western  end  of  artificial  cut: 
Dredging  97,300  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard $19,460 

For  engineering  and  contingencies,  10  per  cent 1, 946 

Total 21,406 

(2)  For  a  channel  60  feet  wide,  5  feet  deep,  mean  low  water,  and  7,375  feet 
long,  from  entrance  to  Bass  Channel  to  western  end  of  artificial  cut : 

Dredging  86,000  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cubic  yard 17,200 

For  euginiiering  and  contingencies,  10  per  cent 1, 720 

Total 18,930 

(3)  For  a  channel  60  feet  wide,  5  feet  deep,  mean  low  water,  and  4,650  feet 
long,  from  entrance  to  Bass  Channel  to  foot  of  Bayswater  Avenue: 

Dredging  13,000  cubic  yards  of  material,  scow  measurement,  at  20  cents 

per  cul)ic  yard  ^ 8,600 

For  engineering  and  contingencies,  10  per  cent 860 

Total 9,400 

Respectfully  submitted. 

•  G.  W.  KUEHNLE, 

Assxatant  JSngine$r, 

Col.  G.  L.  GlLLKSPIE, 

Corps  of  EnginearSj  U.  S,  A. 
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£  14. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  NEW  YORK  HARBOR  AND  ITS 

ADJACENT  WATERS. 

a.  harbor  lines  for  (1)  great  mill -and  little  mill  rocks, 
east  river;  (2)  eastern  shore  op  gravesend  bay,  fr03i 
fort  hamilton  to  coney  island;  and  (3)  southern  shore 
of  raritan  and  sandy  hook  bays,  from  cheesequake 
creek  to  the  highway  bridge  across  shrewsbury  river 
at  navesink  highlands. 

Harbor  Line  Board, 

New  Yorh  Gityy  February  5,  189:2. 
General  :  The  Harbor  Line  Board  for  Kew  York  Harbor  and  its 
adjacent  waters,  constituted  by  Spec^ial  Orders  No.  49,  Headquarters, 
Corps  of  Engineers,  October  5, 1888,  to  coinx)ly  with,  section  12  of  the 
river  and  harbor  act  of  August  11, 1888,  has  the  honor  to  recommend 
for  approval  and  adoption  harbor  lines  for  the  "preservation  and  pro- 
tection'' of  the  navigable  waters  of  New  York  Harbor,  as  follows: 

(1)  Great  Mill  and  Little  Mill  Kocks,  East  Eiver. 

(2)  Eastern  shore  of  Gravesend  Bay,  from  Fort  Hamilton  to  Coney 
Island. 

(3)  Southern  shore  of  Earitan  and  Sandy  Hook  Bays,  from  Cheese- 
quake  Creek  to  the  highway  bridge  across  Shrewsbury  Eiver  at  Nave- 
sink  Highlands. 

A  pubUc  meeting,  duly  advertised,  was  held  in  the  office  of  the 
Harbor  Line  Board  at  the  Army  Building,  New  York  City,  on  the  15th 
of  December,  1891,  at  which  an  opportuiiity  was  given  to  all  interested 
parties  to  express  their  views  in  regard  to  the  establishment  of  harbor 
lines  at  the  localities  enumerated  above. 

The  different  lines  will  be  considered  in  order. 

1.  GREAT  MILL  AND  LITTLE  MILL  ROCKS,  BAST  RIVER. 

These  rocks,  measuring  one-half  acre,  approximately,  above  the 
high-water  line,  are  situaU^^d  in  Hell  Gate,  a  short  distance  north  of 
Flood  Eock,  and  nearly  in  the  center  of  the  water  space  formed  by  the 
junction  of  the  Harlem  and  East  rivers. 

No  harbor  lines  have  ever  been  established  around  them,  either  by 
the  State  or  by  the  General  Government. 

The  Board  thinks  that  the  erection  upon  the  rocks  of  structures  pro- 
jecting into  the  surrounding  water  beyond  the  high-water  line  would 
increase  the  existing  dangers  to  navigation  through  Hell  Gate  which 
Government  improvements  now  in  progress  there  were  projected  to 
ameliorate. 

Public  interests  seem  rather  to  demand  that  the  project  for  improve- 
ment of  Hell  Gate  should  be  enlarged  to  include  the  complete  removal 
of  these  rocks. 

In  the  absence  of  adequate  appropriations  to  enlarge  the  project  for 
improvement,  the  alternative  of  forbidding  the  use  of  the  rocks  for 
commercial  purposes,  by  inclosing  them  within  restricted  harbor  lines, 
is  imperative. 

The  wisdom  of  this  action  is  confirmed  by  the  written  opinions, 
hereto  appended,  of  the  Board  of  Pilot  Commissioners,  New  York  City, 
ENa  93 54 
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and  of  the  Chamber  of  Commerce,  l^ew  York,  whom  the  Board  has 
consulted. 

Attention  is  also  invited  to  the  accompanying  report  of  Lieut.  CoL 
G.  L.  Gillespie,  Corps  of  Engineers,  in  charge  of  the  improvement  of 
East  Eiver,  who  presents  to  the  Board  special  reasons  why  harbor 
lines  should  be  drawn  at  this  time  around  these  rocks. 

The  Board  recommends  that  the  pierhead  and  bulkhead  lines  be 
made  coincident,  and  be  located  at  or  near  the  existing  high-water  line 
in  such  a  manner  as  to  rectify  the  shore  line  in  the  most  convenient 
manner. 

The  accompanying  map,*  upon  which  the  recommended  lines  are  de- 
lineated, sufficiently  defines  by  offsets  the  location  of  the  lines  in  regard 
both  to  the  rocks  and  to  the  Government  dike  connecting  them,  and  no 
additional  description  of  them  is  requii-ed. 

2.    GBAVESBND    bay,    eastern    shore,    from   fort    HAMILTON    TO 

CONEY  ISLAND. 

The  legal  lines  on  this  shore  were  established  by  chapter  763,  Laws 
of  the  State  of  New  York,  1857. 

When  the  New  York  Harbor  Commission,  acting  under  the  authority 
of  the  State,  recommended  these  lines  for  adoption  by  the  State  in 
1856,  there  was  but  little  develoi)ment  of  the  shore  lands  around 
Gravesend  Bay,  and  it  was  understood  that  the  recommended  lines 
were  i)rovisional  only. 

As  the  bay  is  coni])aratively  shoal,  the  pierhead  and  bulkhead  lines 
east  of  the  military  lands  at  Fort  Hamilton  were  made  coincident,  and 
were  so  located  as  to  cross  the  bay  on  a  curve  which  at  the  center  of 
the  bay  was  in  13  feet  of  water  and  1,600  feet,  approximately,  from* 
the  shore  line.  A  stone  breakwater  in  Graveseml  Bay,  exterior  to 
these  lines,  was  suggested. 

The  legal  lines  adopted  in  1857  were  not  described  in  detail  by  the 
act  establishing  them,  and  their  location  and  direction  are  only  made 
known  by  the  chart  upon  which  they  were  officially  drawn. 

The  subject  was  again  considered  by  the  State  Harbor  Oommission 
in  1875,  at  which  time  it  was  recommended  that  the  bulkliead  line  of 
1857  across  the  bay  be  retained,  and  that  the  pierhead  line  be  pushed 
outwards  a  distance  of  250  feet.  As  Norton  Point  had  in  the  mean- 
while grown  to  the  westward,  the  Harbor  Commission  recommended 
new  lines  enveloping  the  point,  situated  to  the  westward  of  those 
adopted  in  1857. 

These  recommended  changes  were  never  approved  by  any  legislative 
act  of  the  State. 

The  lines  severally  mientioned  have  been  studied  by  the  Board,  and 
in  view  of  important  developments  which  have  recently  taken  place 
around  Gravesend  Bay,  and  of  the  progressive  advance  of  Norton 
Point  towards  the  west,  by  accretions,  a  new  set  of  lines  delineated 
upon  an  accompanying  chart*  are  submitted  for  approval  and  adoption. 

The  recommended  lines  may  be  described  as  follows: 

1.  Bulkhead  line, — Starting  at  a  point  on  the  east  side  of  Fort  Hamilton  avenue, 
where  the  bnlkliead  line  approved  by  the  Secretary  of  War  March  4.  1890,  termi- 
nates, the  bulkhead  line  runs  enstward  along  the  legal  bulkhead  lino  of  1857  a 
distance  of  1,822  feet  to  the  ea«t  8ido  of  Battery  Place,  in  the  town  of  New  Utrecht; 
thence  in  a  straight  line  5,180  feet  to  a  point  on  the  east  side  of  Seventeenth  aTeuut'f 
extended  westward,  740.5  feet  wcHt  of  went  side  of  Cropsey  avenue  as  now  laid  out 

•Omitted. 

Digitized  by  VjOOQIC 


APPENDIX  E — ^REPORT   OF   LIEUT.  COL.  GILLESPIE.  851 

or  projected;  thence  eastward  in  a  straight  line  3,800  feet  to  a  point  in  the  center  of 
Twenty-second  avenue,  extended  westward,  798  feet  from  the  west  side  of  Cropsey 
aveniie ;  thence  east  and  south  in  a  straight  line  4,720  feet  to  a  point  on  the  north 
side  of  Bay  Forty -ninth  street,  Gravesend,  extended  westward,  1,130  feet  from  west 
side  of  Harway  avenue,  and  thence  1,300  feet  south  in  a  straight  line  to  a  point  on 
the  south  side  of  Canal  avenue  on  the  north  side  of  Gravesend  Ship  Canal  as  pro- 
jected. Beginning  again  at  a  point  where  the  east  side  of  West  Twenty-sixth  street, 
extended  northward,  intersects  the  south  side  of  Canal  avenue,  south  of  Gravesend 
Ship  Canal,  projected,  the  bulkhead  lino  runs  north  in  a  straight  line  parallel  to 
West  Twenty -sixth  street  to  an  intersectiou  with  the  feouth  side,  extended  westward, 
of  Canal  avenue,  north  of  the  ship  canal ;  thence  westward  parallel  to  Canal  ave- 
nue 2,080  feet  to  opposite  the  east  side  of  West  Thirty-fourth  street;  thence  north- 
ward at  right  angles  550  feet;  thence  westward,  parallel  to  Canal  avenue,  2,203  feet 
to  a  point  nearly  midway  between  Forty-second  and  Forty-third  streets;  thence 
westward  on  a  curve  drawn  to  a  radius  of  1,215  feet  to  the  low-water  line  at  the  west- 
ern end  of  Norton  Point;  thence  southward  on  a  curve  drawn  to  a  radius  of  1,310 
feet,  around  the  point,  beyond  the  low-water  line,  to  nearly  opposite  West  Forty- 
fourth  street,  extended  southward  across  Norton  Point,  and  eastward  in  front  of 
the  low-water  line  on  the  south  shore  of  the  point  to  a  point  on  the  west  side  of 
West  Thirty-sixth  street,  extended  southward,  1,100  feet  south  from  the  south  side 
of  Mermaid  avenue. 

B.  Pierhead  line. — ^The  pierhead  line  begins  at  a  point  on  the  east  side  of  Fort 
Hamilton  avenue,  extended  southward,  where  the  pierhead  line  approved  by  the 
Secretary  of  War  March  4,  1890,  terminates ;  runs  thence  eastward  along  the  legal 
line  of  1857  a  distance  of  600  feet,  to  a  point  nearly  opposite  the  center  of  the  Gov- 
ernment reservation ;  thence  on  a  curve  drawn  to  a  radius  of  5,200  feet  to  a  point  a 
little  westward  of  Seventh  avenue  extended,  640  feet  from  the  high-water  line;  and 
thence,  on  tangents  and  curves  drawn  to  different  radii,  following  closely  the  line 
recommended  by  the  State  Harbor  Commission  of  1875,  to  near  the  north  side  of 
Norton  Point,  where  the  new  line  departs  from  the  line  of  1875 ;  thence  on  a  curve 
to  the  westward,  drawn  to  a  radius  of  4,800  feet,  to  a  point  between  Forty-fourth 
and  Forty-fifth  street*,  extended  northward,  200  feet  to  the  northward  of  the  high- 
water  line;  thence  along  the  18-foot  curve,  westward  and  southward,  on  a  curve 
drawn  to  a  radius  of  1,675  feet,  to  a  point  near  the  12-foot  curve  on  south  shore, 
'opposite  Forty-fourth  street,  extended  southward)  across  Norton  Point;  and  thence 
in  a  straight  line  2,460  feet  to  a  point  in  the  water  near  the  12-foot  curve,  1,722  feet 
south  of  the  south  side  of  Mermaid  avenue,  measured  along  the  west  side  of  West 
Thirty-sixth  street. 

3.  SOUTH  SHOBB  OF  RABITAN  AND  SANDY  HOOK  BAYS,  FROM  CHEESE- 
QUAKE  GREEK  TO  HIGHLAND  BRIDGE,  ACROSS  SHREWSBURY  RIVER. 

The  legal  lines  along  tliis  shore,  established  by  the  Secretary  of  War 
June  19,  1890,  terminate  at  Cheesequake  Greek;  to  the  eastward, 
extending  as  far  as  the  Shrewsbury  River,  the  legal  lines  were  estab- 
lished by  the  riparian  coininissioners  of  New  Jersey  in  1878  and  1879. 

The  foreshore  of  the  beach,  for  a  distance  of  4,000  feet  out  from  the 
high-water  line,  is  everywhere  shoal  until  Atlantic  Highlands  are 
reached^  at  which  locality  the  13-foot  curve  of  the  bay  is  distant  2,500 
feet,  approximately,  from  the  high-water  line. 

Following  the  principle  adopted  when  locating  similar  lines  on  the 
opposite  shore  of  Staten  Island,  the  Board  thinks  that  the  bulkhead  line 
should  be  kept  well  back  to  give  a  proper  rectification  only  of  the  shore 
line,  and  that  the  pierhead  line  should  be  well  advanced  over  the  shoal 
water  to  make  the  piers  conveniently  available  for  commercial  pur- 


The  Board,  therefore,  recommends  for  approval  and  adoption  the  fol- 
lowing harbor  lines: 

1,  Bulkhead  line, — ^The  Board  recommends  that  the  existing  Ic^al  bulkhead  line 
from  Cheesequake  Creek  to  the  Lorillard  Pier,  at  or  near  the  center  of  the  bight 
between  Conaskonk  Point  and  Point  Comfort,  bo  adopted.  Thence,  to  the  eastward, 
the  Board  reconmicuds  that  the  bulkhead  line  be  drawn  closer  inshore  along  a  straight 
line  3,900  feet,  to  a  point  on  the  west  side  of  Point  Comfort,  600  feet  north  of  the 
high-water  line ;  that  it  ran  thence  north  of  the  general  shore  line  600  feet,  approx- 
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imately,  from  the  high- water  line  to  a  point  on  the  ezistins^  legal  bulkhead  line 
3,500  feet  to  the  eastward  of  Conover  Beaoon,  and  that  it  follow  thence,  along  the 
legal  line,  to  the  terminus  at  Highland  Bridge. 

fS.  JPierhead  linei— The  Board  recommends  that  from  Cheesequake  Creek,  the  east- 
ern termination  of  the  pierhead  line  established  by  the  Secretary  of  War  June  19, 
1890,  a  pierhead  line  be  drawn  to  Highland  Bridge  across  Shrewsbury  River,  which 
shall  follow  without  deviation  the  pierhead  line  established  by  the  riparian  com- 
missioners of  New  Jersey  in  1878  and  1879. 

The  legal  lines  along  this  shore  were  never  described  in  detail  by  the 
riparian  commissiopers  of  New  Jersey,  by  whom  tliey  were  established. 
The  location  and  direction  of  those  now  recommended  may  be  readily 
determined  by  reference  to  the  accompanjdng  chart,*  upon  which  linear 
dimensions  are  given  at  various  points  to  represent  distances  between 
the  lines,  and  between  the  lines  and  the  shore,  at  high- water  mark. 

No  farther  description  of  these  lines  is  deemed  necessary. 

The  Board  repeats  what  has  been  stated  in  previous  reports,  that  the 
"bulkhead  line"  defines  the  limit  of  solid  filling  and  the  "pierhead 
line''  the  limit  to  which  open-piled  structures  may  be  built. 

Supplementary  maps*  of  Gravesend  Bay,  and  of  Earitan  and  Sandy 
Hook  bays,  not  designed  for  publication,  upon  which  the  recommended 
lines  are  delineated  in  relation  to  the  harbor  lines  previously  suggested 
or  established  for  those  locaUties,  are  transmitted  for  the  purpose  of 
elujcidating  this  report. 

Eespectfully  submitted. 

HEifBY  L.  Abbot, 
Col.  of  Engineers^  Bvt  Brig.  Oen.,  u.  8.  A. 
Wm.  p.  Gbaighill, 

Colonel  of  Engineers. 

C.  B.  COMSTOCK, 

Col.  of  Engineersj  Bvt.  Brig.  6e».,  U,  8.  A. 

D.  C.  Houston, 

Colonel  of  Engineers. 
G.  L.  Gillespie, 
Lieut  Col.  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer Sy  tf.  8.  A. 

[First  Indorsement.] 

Office  Chief  of  Enginebbs, 

TJ.  S.  Abut, 
February  13, 1892, 
Respectfully  submitted  to  the  Secretary  of  War. 
The  Harbor  Line  Board  for Kew  York  Harbor  and  itsa<\jacent  waters, 
constituted  by  Special  Orders  No.  49,  Headquarters,  Corps  of  Engineers, 
October  5, 1888,  recommends  for  the  approval  of  tne  Secretary  of  War 
the  following  harbor  lines  described  in  the  within  rejwrt  and  delin- 
eated upon  the  accompan3ang  charts: 

1.  Great  Mill  and  Little  Mill  rocks,  East  Eiver. 

2.  Eastern  shore  of  Gravesend  Bay,  from  Fort  Hamilton  to  Coney 
Island. 

3.  Southern  shore  of  Raritan  and  Sandy  Hook  bays,  from  Cheese- 
(luake  Creek  to  the  highway  bridge  across  Shrewsbury  Kiver  at  Nave- 
sink  Highlands. 

•Omitted. 
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It  is  recommended  that  the  linos  selected  be  approved,  and  tliat  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracings 
submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers, 

[Seoond  indoraement.] 

Respectfully  returned  to  the  Chief  of  Engineers. 
The  hai-bor  Unes  selected  by  the  Board  of  Engineer  Officers  are 
approved. 

S.  B.  Elkins, 
Secretary  of  War. 
Wab  Depabtment,  March  9^  1892. 


lbtter  of  thb  board  of  commissionbrs  of  pilots, 'nibw  york  oity. 

Office  of  thb  Board  of  Commissioners  of  Pilots, 

New  York,  Deoemher  gg,  1^91. 

Sir  :  It  has  como  to  the  knowledge  of  this  Board  that  a  movement  is  ou  foot  to 
constmct  an  island  around  Great  and  Little  Mill  rooks,  which  are  claimed  to  be 
private  property,  thas  preventine  the  Aill  completion  of  the  intended  improvement 
in  the  navigable  waters  at  Hell  Gfate,  East  Hiver. 

For  many  years  it  has  been  desired,  and  the  expectation  of  the  citizens  of  New 
York,  that  the  work  projected  by  the  General  Government  and  now  in  process 
would  render  the  gateway  of  the  jiort  by  way  of  Long  Island  Sound  and  Hell  Gate 
almost  as  safe  and  commodious  as  that  by  way  of  Sandy  Hook. 

Such  a  consummation  is  in  every  way  desirable,  not  only  in  the  interest  of  com- 
merce, but  also  as  an  additional  avenue  of  defense  and  supply  in  case  of  war,  and  in 
the  opinion  of  this  Board  it  would  be  a  lamentable  and  disastrous  ending  of  our 
hopes  to  permit  a  private  claim,  even  were  it  far  greater  and  more  meritorious  than 
the  one  now  impending,  to  prevent  the  speedy  and  full  completion  of  the  work. 

It  would  seem  that  private  should  yield  to  public  interests,  and  that  the  projected 
public  improvement  should  be  fully  carried  out,  the  private  owner  being  awarded  a 
fair  compensation  for  his  property  if  his  claim  is  found  to  be  just. 

This  Board  considers  it  necessary  that  all  the  obstructions  at  Hell  Gate,  including 
the  Mill  rocks,  shall  be  removed,  and  respectfully  urges  this  view  upon  the  Harbor 
Line  Board,  especially  as  the  success  already  obtained  indicates  that  such  a  result 
may  reasonably  be  hoped  for. 

Should,  however,  the  removal  of  the  Mill  rooks  be  found  to  be  impracticable,  it  is 
suggested  that  no  encroachment  upon  the  existing  water  space  be  permitted  to  be 
msule  beyond  mean  high- water  line  around  ssid  rocka. 

By  order  of  the  Board. 
Very  respectfully, 

▲hbrosb  Snow, 

Gen.  H.  L.  Abbot,  U.  S.  A.. 

Fretident  U,  S,  Harbor  Lin§  Board. 


letter  from  chamber  of  COMBfERCB,  NEW  YORK. 

Chamber  of  Commerce  of  the  State  of  New  York, 

New  York,  January  18, 1899, 
Gentlemen  :  I  take  pleasure  in  thus  en>ressing  to  you  what  I  have  already  said  in 
person,  viz,  that  this  chamber  is  decidedly  averse  to  any  filling  in  of  any  of  the 
spaces  in  any  part  of  the  passageway  known  as  Hell  Gate.    The  very  great  and  im- 

Sortant  commerce  which  depends  on  that  passage,  and  which  constantly  increases, 
emands  not  only  that  by  no  possibility  shall  that  waterway  be  further  impeded  or 
contracted,  but  rather  that  every  obstruction  shall,  as  speedily  as  possible,  be 
removed,  however  great  or  costly  such  work  may  prove  to  be. 
Yours  respectfully, 

A.  Foster  Higginb, 
Cliairman  of  Committee  on  Harbor  and  Shipping, 
The  Board  of  U.  S.  Engineers  on  r^  i 
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riiport  of  lieutenant- colonel  o.  l.  gillespie,  cobps  olp  engineers. 

Engineer  Office,  U.  S.  Army, 

jVeic  York,  JV.  F.,  November  10,  1891, 

Colonel:  I  have  the  honor  to  report  that  in  my  judgment  the  '*  preservation  and 
protection"  of  the  harbor  of  New  York  require  that  harbor  lines  be  dn^wn  around 
Great  Mill  and  Little  Mill  rocks,  Hell  Gate,  East  River. 

These  rocks  lie  within  the  water  space  where  the  Harlem  and  East  rivers  unite, 
and  any  enlargement  of  the  existing  obstruction  offered  by  them  arising  from  the 
erection  of  bulkheads  or  piers  exterior  to  the  high-water  line,  would  be  most  injn- 
rious  to  the  channel  through  Hell  Gate.  The  larp^er  rock  measures  about  one-half 
acre,  and  the  smaller  rock  200  square  feet.  Originally  they  were  separated  by  a 
navigable  channel  400  feet  wide  and  29  feet  to  40  feet  deep,  but  in  lS80-'83  a  riprap 
dike  was  built,  at  a  cost  of  $8,600,  by  Gen.  Newton,  then  in  local  charge  of  Govern- 
ment improvements,  across  the  intervening  space,  for  the  purpose  of  better  regulat— 
iiig  the  How  of  the  currents  through  the  Gate,  under  general  authority  of  Congress 
to  improve  the  navigation  of  navigable  waters. 

The  dike  since  construction  has  been  used  by  the  Goyemment  as  a  pier  for  the 
accommodation  of  Government  vessels  and  storage  of  supplies  used  upon  the  work 
of  construction. 

In  1887,  Mr.  C.  C.  Higgins,  who  claimed  the  islands  by  purchase,  and  the  land 
under  wat-or  surrounding  them  and  including  the  'Government  dike  between  them, 
by  gfant  from  the  State  dated  January  20,  1885,  began  suit  in  the  Ninth  District 
Court,  city  of  New  York,  to  eject  the  Government  representatives  as  trespassers,  and 
to  gain  poBsession  of  the  islands  and  dike  for  his  own  use. 

The  suit  was  decided  April  29, 1889,  in  favor  of  the  United  States  so  far  as  the  dike 
was  concerned.  It  is  understood  that  an  appeal  has  been,  or  will  be,  taken  from 
this  decision. 

On  September  22, 1891,  a  deed  was  recorded  in  the  register's  office,  New  York  City, 
for  sale  by  Mr.  Higgins  to  Mr.  W.  E.  Peters,  June  9, 1890,  of  all  his  right  and  title  to 
these  rocks  and  the  attached  water  grant. 

When  harbor  lines  were  recommended  for  East  River  in  this  vicinity  by  the  Har- 
bor Line  Board  of  New  York,  September  17, 1890  (approved  by  the  Assistant  Secre- 
tary of  War  October  18,  1890),  these  rocks  were  considered  too  small  in  extent  for 
consideration.  But  since  it  appears  that  private  ownership  in  them,  and  in  the  dike 
counecting  them,  may  be  further  contested,  to  the  possible  injury  of  the  navigation 
of  Hell  Gate,  it  is  deemed  best  that  limiting  harbor  Unes  should  now  be  drawn  around 
the  rocks  to  prevent  their  contingent  occupancy  for  alleged  purposes  of  commerce, 
and  the  erection  of  objectionable  bulkheads  or  piers. 

I  respectfully  request  that  the  subject  may  be  taken  up  and  considered  by  the 
Harbor  Line  Board  for  New  York  Harbor  and  a^acent  waters,  to  the  end  that  har- 
bor lines  for  the  "preservation  and  protection"  of  the  channel  through  Hell  Gate 
may  be  submitted  to  the  Secretary  of  War  for  his  approval,  in  compliance  with  seo- 
tion  12  of  the  river  and  harbor  act  of  September  19, 1890. 
Very  respectfully,  your  obedient  servant,  * 


G.  L.  Gillespie, 
lAeui,  Col.  of  Enffineen. 


Col.  H.  L.  Abbot, 

Corps  of  Enginkers,  U.  S.  A., 

President,  New  York  Harbor  lAne  Board. 


b.  MODIFICATION  OP  HARBOR  LINES  IN  JERSEY  FLATS,  IN  FRONT  OF 
BAYONNE,  NE\V  JERSEY,  TO  PERMIT  SOLID  FILLING  AND  CONSTRUC- 
TIONS BY  MR.  R.  G.  PACKARD  OUTSIDE  THE  ESTABLISHED  HARBOR 
LINES. 

New  York,  August  22^  1891. 

Sir  :  The  recently  established  harbor  line,  limiting  solid  filling  on  the 
New  Jersey  shore  of  New  York  Bay  to  the  old  State  line  of  1864,  cuts 
off  a  ])art  of  my  property  wliich  I  had  partly  iinx)roved,  and  makes  the 
piers  about  6,000  feet  long,  its  effects  would  be  as  follows: 

1.  I  lose  a  large  area  on  which  I  desired  to  erect  buildings,  to  which 
I  would  have  ha^  rail  and  water  connection,  with  safe  and  quiet  water 
in  which  vessels  could  lie  when  receiving  or  discharging  cargo. 
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2.  All  piers  in  thivS  locality  have  less  value  than  tlie  solid  fill  would 
have.  Vessels  can  not  lie  safely  at  these  piers  during?  northerly  and 
easterly  storms  betiause  of  the  swell  made  by  these  storyis;  in  fact,  the 
piers  would  be  little  used  except  in  summer.  I  built  several  years  ago 
300  feet  of  pile  wharf  on  the  bay  shore  line  at  which  it  was  impossible 
for  vessels  to  lie  in  storms,  until  the  basin  surrounding  it  was  inclosed 
by  a  breakwater.  The  piers  will  cost  me  more  to  build  than  the  solid 
fill  and,  when  built,  are  perishable,  requiring  frequent  costly  repairs  and 
renewals. 

At  the  date  of  your  order  prohibiting  work  outside  of  the  line  as  noyr 
laid,  a  bulkhead  had  been  partly  completed  on  the  line  of  1883  and  a 
fill  made  at  that  point  above  high  water  and  from  that  point  to  the  shore, 
the  fill  was  partly  above  and  partly  below  high  water,  but  all  nearly  to 
high  water.  My  plans  include  a  channel  iu  shore,  and  interior  basins, 
whose  area  back  of  the  approved  line  will  be  nearly  40  acres. 

When  the  Harbor  Board  were  in  session  here  I  stated  these  facts 
and  asked  that  they  recommend  to  you  that  I  should  be  permitted  to 
fill  an  area  outside  of  the  harbor  line,  proportional  to  the  tidal  basin 
area  left;  by  me  inside  that  line. 

Such  permission  has  been  granted  to  property  owners  on  the  Brook- 
lyn shore. 

I  now  request  that  permission  be  given  me  to  make  a  fill  outside  of 
the  established  Aarbor  line  on  the  condition  that  I  shall  retain  a  like 
basin  area  back  of  that  Une. 
Bespectfiilly, 

E.  G.  Packard. 

Hon.  Bbdfield  Proctor, 

Secretary  of  War. 

[Second  lodonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  25^  1891. 
Respectfully  referred  to  the  President  of  the  New  York  Harbor  Line 
Board  for  report. 
To  be  returned. 

H.  M.  Adams, 
Major^  Corps  of  Engineers^  in  Charge. 

[Third  indorBement.] 

New  York  Harbor  Line  Board, 

NeiD  York  City,  October  13,  1891. 

Eespectfully  returned  to  the  Cliief  of  Engineers,  inclosing  two  let- 
ters* from  Mr.  Packard,  dated  September  6  and  18, 1891,  respectively, 
with  two  explanatory  maps*  accompanying  the  same^ 

Col.  Gillespie,  on  behalf  of  the  Board,  has  caused  a  survey  to  be 
made  showing  the  present  condition  of  Mr.  Packard's  channel  and  its 
artificial  banks  exterior  to  the  bulkhead  line  approved  by  the  Secretary 
of  War  August  19. 1891,  so  far  as  work  has  been  done  thereon.  A  blue 
print*  is  appended. 

Mr.  Packard's  case  is  different  from  any  other  that  is  likely  to  arise 
in  this  vicinity  in  that  he  proposes  to  supply  a  tidal  prism  in  rear  of  the 

legal  bulkhead  line  equivalent  to  that  which  he  desires  to  sacrifice  in 

■ ■ 

*  Not  printed. 
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front;  also  in  the  fact  that  while  the  work  was  authorized  by  law  he 
began,  in  furtherance  of  an  important  public  improvement  for  the  bene- 
fit of  Bayonne  as  well  as  himself,  the  construction  of  embankments  ou^ 
side  of  what  is  now  the  legal  bulkhead  line.  Moreover,  he  claima  that 
a  solid  filling  in  this  vicinity  will  act  like  a  breakwater,  and  thus  be 
beneficial  not  only  to  his  own  channel  but  also  to  any  pile  structures 
which  may  be  erected  on  adjacent  property,  without  which  protection 
vessels  lying  at  the  wharves  would  be  subject  to  injury  during  storms. 

After  considering  the  subject  in  all  its  bearings  the  Board  sees  no 
objection  on  the  part  of  the  United  States  to  the  approval  of  the  plans 
proposed  by  Mr.  Packard  to  build  his  solid  piers  exterior  to  the  ap- 
proved bulkhead  line,  provided  he  will  guarantee  to  the  satisfaction  of 
the  Secretary  of  War  to  maintain  an  equal  tidal  prism  behind  the  said 
line;  also  provided  that  he  will  revet,  in  the  manner  proposed  in  his 
letter  of  September  18,  1891,  and  accompanying  drawings,  the  whole 
north  side  of  the  channel  to  its  extreme  outward  terminus,  and  the 
south  side  of  the  channel  to  the  intersection  of  the  bulkhead  line  of 
1883;  and  further  provided  that  the  extension  between  the  point  last 
named  and  the  proposed  out^r  terminus  be  revetted  by  light  cribs  or 
by  close  piling;  and  that  the  reverse  sides  of  all  solid  filling  exterior 
to  the  bulkhead  line  approved  by  the  Secretary  of  War  be  protected 
against  wash  by  substantial  stone  riprap;  and  that  the  work  be  exe- 
cuted under  the  supervision  of  the  United  States  local  engineer. 

For  the  Board: 

Heney  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Gen.y  U.  8,  A., 


President  of  the  Board. 


[Fourth  IndorsemeDi.] 


Office  Chief  of  Engineebs, 

'  U.  S.  Army, 
October  16^  1891. 
Respectfully  returned  to  the  Secretary  of  War. 
Mr.  Packard  asks  permission  to  make  a  solid  filling  outside  of  the 
established  bulkhead  line  on  Jersey  Flats,  New  York  Bay. 

This  application  was  referred  to  the  New  York  Harbor  Line  Board, 
and  its  report  is  contained  in  the  third  indorsement. 

I  concur  in  the  views  of  the  Board,  and  recommend  that  the  authority 
desired  by  Mr.  Packard  be  granted,  subject  to  the  conditions  and  terms 
recommended  by  the  Board. 

Thos.  Lincoln  Casey, 

Brig.  Oen.,  Chief  of  JEngineen. 

[Fifth  indorsement.] 

War  Department,  October  17 ^  1891. 
Eespectftilly  r^med  to  the  Chief  of  Engineers. 
Let  approval  of  the  authority  desired  be  prepared  with  great  care, 
covering  all  the  conditions  n'amed  in  the  third  indorsement  hereon. 
By  order  of  the  Acting  Secretary  of  War: 

Sam'l  Hodchons, 
Acting  Chief  Clerk. 
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[Sixtli  iiidurHCinent.] 

Office  Chief  of  Enginkehs, 
U.  S.  Army, 

October  17, 1891. 
Respectfully  returned  to  the  Secretary  of  War,  with  form  ot  approval 
as  directed. 

The  first  condition  of  approval  requires  Mr.  Packard  to  guarantee  to 
the  satisfaction  of  the  Secretary  of  War  to  maintain  behind  the  approved 
bulkhead  line  a  tidal  prism  equal  in  volume  to  the  fill  produced  by  the 
proi)osed  piers  exterior  to  the  bulkhead  line. 

It  is  recommended  that  Mr.  Packard  be  notified  to  file  such  guar- 
antee. 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineers. 

[Setventh  fn<1nr8ement.]  * 

War  Department,  October  21^  1891. 
Respectfully  returned  to  the  Chief  of  Engineers. 
Let  the  plans  and  permission  be  forwarded  for  acceptance  by  Mr. 
Packard  and  let  a  bond  also  be  forwarded  for  execution;  the  condition 
to  be  for  the  maintenance  of  a  tidal  prism  in  the  rear  of  the  bulkhead 
line  equal  to  the  fill  (or  equal  to  the  displacement  of  the  fiJl)  to  be  made 
in  front  of  it.    The  bond  to  be  approved  by  the  New  York  Harbor  Line 
Board  and  by  the  Chief  of  Engineers. 
By  order  of  the  Assistant  Secretary  of  War: 

John  Tweedale, 

CImf  Clerk. 

[Eigbtb  indorsement.] 

Office  Chief  of  Engineers, 
U.  S.  Aemy, 

October  21, 1891. 
Respectftilly  returned  to  the  Board  of  Engineers,  inviting  attention 
to  the  foregoing  indorsements. 

It  is  request^  that  the  Board  have  the  instrument  accepted  by  Mr. 
Packard  where  indicated  on  the  form  herewith,  and  when  he  has 
executed  the  accompanying  bond,  the  pai)ers  will  be  returned  by  the 
Board  in  accordance  with  instructions  in  seventh  indorsement. 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

[Ninth  indorsement.] 

War  Department,  November  24, 1891. 
Ilesi)ectfully  returned  to  the  Chief  of  Engineers,  with  the  suggestion 
that  the  bond  would  be  satisfactory  if  the  conditions  of  the  original 
draft  are  changed  as  follows :  Change  the  word '^"maintain"  to  "con- 
struct,'' and  add  at  the  end  of  the  paragraph  containing  the  condition 
the  following  words,  "  and  shall  not  fill  or  impair  it,  or  permit  it  to  be 
filled  or  impaired  by  his  act  or  neglect  or  by  anyone  claiming  under  or 
through  him."  The  change  indicated  has  been  made  in  the  (•oi)y  of 
the  bond  herewith.  This  change  would  seem  to  obviate  the  objection 
made  by  Mr.  Packard's  attorney,  and  at  the  same  time  provide  for  all 
the  Government's  wants. 

L.  A.  Grant, 
Acting  Secretcirff^of  War, 
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[Tenth  rndorsctnent.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
November  27,  1891. 
Respectfiilly  returned  to  the  Board  of  Engineers,  attention  beings  in- 
vited to  the  seventh  and  ninth  indorsements  hereon. 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Ufigineers* 

[Eleventh  indorsement.] 

New  York  Harbor  Line  Board, 

New  York  City,  December  16j  1891. 
Respectfully  returned  to  the  Chief  of  Engineers,  with  the  directionjs 
to  this  Board  as  contained  in  these  papers  complied  with.  Attention, 
however,  is  invited  to  the  vacant  date  on  the  first  page  of  the  bonds  in 
duplicate,  which  can  only  be  filled  in  after  the  Secretary  of  War  has 
signed  the  authorization.  Mr.  Packard  has  ofiioially  stat^l  to  me,  in 
the  presence  of  Col.  Gillespie,  that  he  has  no  objection  to  this  4at^  be- 
ing supplied. 
For  the  Board: 

Henbx  L.  Abbot, 
Colonel  of  Engirteers^  Bvt.  Brig.  Oen.^ 

U.  8.  A.,  President  of  the  Board. 

[Twelfth  indorsement.]    ' 

Office  Chief  of  Engineers, 

TJ.  S.  Armt, 
December  19  j  1891. 
Eespectfully  returned  to  the  Acting  Secretary  of  War. 
The  conditions  of  the  proposed  permit  have  been  accepted  by  Mr, 
Packard  and  the  bond  has  been  executed.    If  this  permit  is  signed  by 
the  Secretary  of  War,  Mr.  Packard  will  be  authorized  to  extend  solid 
piers  about  5,000  feet  beyond  the  bulkhead  line  into  New  York  Harbor, 
as  shown  on  the  harbor  line  chart  •  herewith. 

Whether  this  authority  will  permit  Mr.  Packard  to  encroach  on  the 
rights  of  other  riparian  owners  is  submitted  for  consideration  before 
final  approval. 

The  proposed  piers  extend  in  a  curved  line  in  front  of  Constable 
Point.  In  view  of  all  the  facts  and  after  full  consideration  given  to  the 
case,  I  desire  to  withdraw  my  recommendation  dated  October  16, 1891, 
until  it  can  be  shown  that  the  contiguous  and  neighboring  riparian 
owners  to  Mr.  Packard  have  no  rights  invaded  by  Mr.  Packard's  con- 
structions, 

Thos.  Lincoln  Casey, 
Brig.  Oen,y  Chief  of  Engineer$. 

[Thirteenth  indorsement.] 

War  Department, 
Jxjdge-Advocate-Genbral's  Officb, 

WaHhingtojij  D.  0.,  December  24, 1891. 

Respectftilly  returned  to  the  Secretary  of  War,  inviting  attention  to 

the  fourth  and  twelfth  indorsements  hereon  for  a  statement  of  the  case. 

Under  section  7  of  the  act  of  September  19, 1890,  the  Secretary  of 

War  may  permit  building  of  wharves,  piers,  dolphins,  booms,  dams, 

*Omitt©<L 
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Weirs,  breakwaters,  bulkheads,  jetties,  or  structures  of  any  kind  out- 
side established  harbor  lines,  and  under  section  12  of  the  same  act  he 
may  prescribe  regrulations  from  time  to  time  to  govern  or  regulate  the 
matter  of  constructing  and  maintaining  these  structures. 

Tliis  permission  of  the  Secretary  of  War  and  the  regulations  pre- 
scribed by  him  have  reference  to  public  navigation  rights  alone;  that 
is,  the  obtaining  the  one  and  compliance  with  the  other  only  protect 
the  party  from  the  penalties,  etc.,  prescribed  by  the  acts  of  Congress, 
and  do  not  in  any  sense  affect  the  rights  of  owners  of  the  soil  at  the 
bottom  of  the  water  in  cases  where  there  is  such  an  ownership,  or  the 
rights  of  riparian  or  literal  ov^Tiers,  to  wharf  out,  or  to  have  access  to 
the  water  in  front  of  their  lands.  After  permission  given  by  the  Sec- 
retary of  War  these  owners,  if  their  individual  rights  were  infringed, 
would  have  their  usual  remedies,  the  permission  affecting  only  the 
rights  of  the  public.  Yet  this  might  not  be  known  to  the  parties  con- 
cerned, and  they,  therefore,  might  misconstrue  the  actl§n  of  the  Secre- 
tary of  War  in  granting  the  permission.  And  I  therefore,  recommend 
that  before  Mr.  Packard's  request  be  granted  he  be  required  to  show 
that  he  is  entitled,  so  far  as  individual  rights  are  concerned,  to  (in- 
struct the  work  he  is  proposing  to  build. 

G.  KORMAN  LlEBER, 

Acting  Judge- Advocate- OeneraU 

War  Department,  December  26 j  1891. 

Respectfully  returned  to  the  Chief  of  Engineers. 

Inasmuch  as  Mr.  Packard  has  been  given  to  understand  that  the  De- 
partment would  consent  to  the  improvement  proposed  by  him  upon 
certain  conditions,  and  inasmuch  as  he  has  furnished  the  bond  required, 
I  do  not  tiiink  the  Department  can  now  in  good  faith  withhold  its  con- 
sent. 

And  inasmuch  as  the  War  Department  does  not  assume  to  interfere 
in  the  least  with  private  rights,  and  can  not  convey  them,  it  would  be 
manifestly  improper  to  undertake  to  decide  upon  Mr.  Packard's  and 
others'  relative  rights. 

The  authority  heretofore  recommended  and  practically  agreed  upon 
is  now  given.  Let  the  vacant  date  in  the  bonds  be  supplied  in  accord- 
ance with  the  agreement  mentioned  in  the  eleventh  indorsement. 

L.  A.  Grant, 
•  Acting  Secretary  of  War. 


c.  modification  op  harbor  lines  established  january  9,  1891,* 
on  the  north  shore  of  east  river  between  oak  point  and 
hunts  point. 

Harbor  Line  Board, 
Neiv  York  Ciiy^  May  20^  1892. 
General:  The  Harbor  Line  Board  for  New  York  Harbor  and  adja- 
cent waters,  constituted  by  Special  Orders  No.  49,  Headquarters  Corps 
of  Engineers,  October  5,  1888,  has  had  under  consideration  the  appli- 
cation of  the  East  Bay  Land  and  Improvement  Company  of  New  York 
for  a  modification  of  the  bulkhead  and  pierhead  lines  between  Oak 
Point  and  Hunts  Point,  on  the  nortli  shore  of  East  Kiver,  a«  established 
by  the  Secretary  of  War  under  date  of  January  9, 1891.*  This  appli- 
cation was  forwarded  for  remark  by  your  indorsement  of  May  [April] 
21, 1892,  and  the  Board  has  now  the  honor  to  submit  the  following  re- 
port thereon: 

•  See  Annual  Report,  Chief  of  Engineers,  1891,  page  S63(^QQg{^ 
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An  examination  and  survey  of  the  locality  has  been  made  by  Lieut. 
Col.  Gillespie  stuce  the  receipt  of  the  papers,  and  a  tracing  of  the  map* 
accompanies  this  rei^oi-t,  with  the  established  harbor  lines  shown  in 
black  and  a  modification  now  proposed  by  the  Board,  shown  in  red.  A 
public  hearing  was  given  by  the  Board  to  the  i)artie8  in  interest  on  this 
date. 

It  will  be  seen  from  the  map  that  no  encroachment  upon  the  narrow 
part  of  the  channel  is  recommended,  but  that  the  projKwed  extrusion 
is  restricted  to  indentations  in  the  shore  where  the  rocky  character  of 
the  bottom  would  render  the  excavation  of  docks  expensive  and  diffi- 
cult. The  site  is  a  valuable  one  for  commercial  purposes,  the  extension 
of  the  bulkhead  line  is  in  very  shallow  wat^,  and  it  is  believed  that 
the  modifications  may  be  granted  without  prejudice  to  the  preservation 
and  protection  of  the  harbor.  The  following  is  a  definition  of  the  new 
lines  proi)osed : 

«  *  DESCRIPTION. 

The  modified  pierhead  Une  begins  at  tlie  point  where  the  pier  and  bulkhead  lines, 
as  approved  by  the  Secretary  of  War,  January  9,  1891,  diverge,  whioh  point  is  in  the 
southerly  proloiijjfation  of  the  east  side  of  Poillon  street,  285  feet  from  the  north  side 
of  r^dgewater  Koad;  running  thence  easterly  in  a  straight  line  to  a  point  740  feet 
south  of  the  south  side  of  Couover  avenue,  and  55  feet  east  of  the  east  side  of  Spof- 
ford  street;  thence  easterly  in  a  straight  line  to  a  point  in  the  pierhead  line  approved 
by  the  Secictary  of  War  January  9,  1891,  982  feet  from  the  south  side  of  Foote  ave- 
nue and  21  feet  west  of  the  west  side  of  Barretto  street. 

The  modified  bulkhead  line  begins  at  a  point  in  the  bulkhead  line  approved  by  the 
Secretary  of  War  January  9,  1891,  207  feet  south  of  the  north  side  of  Edgewat4?r 
Eoad  and  27  feet  east  of  the  e«ist  side  of  Arnold  street;  runs  thence  easterly  in  a 
straight  line  to  a  i)oint  317  feet  south  of  the  south  side  of  Conover  avenue  and  37 
feet  east  of  the  east  side  of  Craven  street;  thence  in  a  straight  line  to  a  point  3U0 
feet  south  of  the  south  side  of  Coster  avenue  8  feet  west  of  the  east  side  of  Casanova 
street;  thence  eastward  in  a  straight  line  to  a  point  in  the  mollified  pierhead  line  707 
feet  south  of  the  south  side  of  Foote  avenue  40  feet  west  of  the  west  side  of  Tiffany 
street;  thence  easterly,  coinciding  with  the  modified  pierhead  line,  400  feet,  and 
thence  a  fiirther  distance  of  240  feet  along  the  apf)roved  pierhead  Hue;  thence  the 
bulkhead  line  diverges  from  the  pierhead  line  and  runs  northerly  in  a  straight  line 
at  right  angles  to  the  pierliead  line  200  feet;  thence  easterly  in  a  straight  line  at 
right  angles  270  feet;  thence  northerly  in  a  straight  line  at  right  angles  300  feet; 
thence  easterly  in  a  straight  line  at  right  angles  20  feet  to  a  point  in  the  bulkhead 
line  appnn'ed  by  the  Secretary  of  War  January  9. 1891;  thence  easterly  along  said 
ai)prf)ved  bulkhead  line  1,480  I'eet,  and  in  the  prolongation  of  said  approved  bulk- 
head lino  a  farther  distance  of  280  feet;  thence  southerly  in  a  straight  line  at  right 
angles  2J30feet;  thence  easterly  in  a  straight  line  at  right  angles  350  feet;  thence 
southerly  in  .a  straight  line  at  right  angles  180  feet;  thence  easterly  in  a  straight 
line  at  right  angles  420  feet  to  near  the  eastern  edge  of  crib  at  Hunts*  Point j  thence 
northe.Msterly  in  a  straight  line  parallel  to  the  pierheaa  line  on  the  Bronx  River  side 
and  270  feet  northerly  therefrom  410  feet,  and  thenoe  northwesterly  in  a  straight 
line  at  right  angles  until  it  intersects  the  bulkhead  line  approved  by  the  Secretary 
of  War  January  9,  1891. 

Eespectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt  Brig.  Oen.y  U,  8.  A. 
Wm.  p.  Oraighill, 
GoUmel  of  Engineers. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers^  BvL  Brig.  Oen.,  U.  8.  A. 

D.  G.  Houston, 

CoL  ivl  of  Engineers. 
G.  L.  Gillespie, 
Lieutenant' Colonel  of  Engineers* 
Brig.  Gon.  Tno:\r\s  L.  Casey, 

Chief  of  Engineers,  U.  8.  A, 


*  Omitted. 
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[First  mdoraement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  7, 1892. 
EespectftJly  submitted  to  the  Secretary  of  Wat. 
The  Harbot  Line  Board  for  ;^ew  York  Haibor  and  adjacent  waters 
has  had  under  consideration  application  of  th^  East  Bay  Land  and 
Improvement   Company  for  modification  of  bulkhead  and  pierhead 
lines  between  Oak  Point  and  Hunts  Point  on  the  north  shore  of  East 
Eiver,  as  established  by  the  Secretary  of  War  January  9, 1891. 

The  Board  proposes  certain  modifications  of  the  lines  already  estab- 
lished as  shown  on  accompanying  tracing,  and  states  that  it  is  believed 
the  modifications  may  be  granted  without  prejudice  to  the  preservation 
and  protection  of  the  harbor. 

It  is  recommended  that  the  modifications  proposed  by  the  Board  be 
approved,  and  that  the  Secretary  place  his  approval  both  upon  this 
paper  and  upon  the  accompanying  tracing. 

Thos.  Lincoln  Casey, 

Brig.  Oen.y  Chief  of  Ejngineers. 

Wae  Department,  Juns  11, 1892. 
Approved. 

L.  A.  Grant, 
Acting  Secretary  of  War 


d.  modification  of  pierhead  line  established  march  4, 1890,* 
on  the  arthur  kill,  in  front  of  perth  amboy,  new  jersey. 

Harbor  Line  Board, 
I^ew  York  City,  May  20, 1892. 
General:  The  Harbor  Line  Board  for  ^ew  York  Harbor  and  adja- 
cent waters,  constituted  by  Special  Orders  No.  49,  Headquarters,  Corps 
of  Engineers,  October  5, 1888,  has  had  under  consideration  the  appli- 
cation of  Hugh  Eamsay  and  others  for  a  modification  of  the  bulkhead 
and  pierhead  lines  on  the  Arthur  Kill,  in  front  of  Perth  Amboy,  as 
established  by  the  Secretary  of  War  under  date  of  March  4, 1890.  The 
papers  in  this  case  were  forwarded  for  the  action  of  the  Board  by  your 
indorsement  of  December  24,  1891.  The  recommendation  of  the  Board, 
dated  January  18,  1892,  that  a  survey  should  be  made  at  the  locality 
in  question  was  approved  by  you,  and  it  was  made,  under  the  direction 
of  Lieut.  Col.  Gillespie,  in  season  to  be  brought  before  the  Board  at  its 
meeting  of  tliis  date.  Due  notice  had  been  given  to  the  general  public 
and  the  parties  in  interest,  and  they  appeared  and  presented  their 
views  upon  the  subject  at  a  public  hearing  to-day. 

After  duly  considering  the  matter,  the  Board  can  not  recommend  any 
change  in  the  bulkhead  lines  as  already  established  by  the  Secretary 
of  War,  but  it  does  favor  the  moderate  extension  of  the  pierhead  line 
as  set  forth  below.  Such  an  extension  is  not  opposed  by  the  towing 
interest  on  the  Arthur  Kill,  and  will  not  injuriously  affect  the  flow  of 
the  tidal  current;  the  extension  thus  gi'anted  will  be  a  material  benefit 
to  the  riparian  owners. 

"  See  Annual  Report,  Chief  of  Engineers,  1890,  page  796. 
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The  following  is  a  deflnition  of  the  new  pierhead  line  proposetl,  the 
accompanying;  map*  showing  its  location  in  red,  the  established  pier- 
head aud  bulkhead  lines  being  shown  in  black. 

DESCRIPTION. 

Beginning  at  a  point  in  the  pierhead  line  a]>proved  by  the  Secretary  of  War  March 
4^  1890.  254  feet  north  of  the  north  side  of  Smith  street  and  318  feet  east  of  the  easfc 
side  of  Water  street,  the  modilied  pierhead  line  runs  in  a  straight  line  to  the  north- 
east comer  of  the  Arthur  Bnell  Manufactnrin^  Company's  Dock,  104  feet  north  of  the 
ncrth  side  of  Buckingham  avenue,  and  1,120  leet  east  of  the  east  side  of  High  street; 
runs  thence  in  a  straight  line  to  the  southeast  corner  of  the  northerly  pier  of  the 
Lehigh  Valley  Railroad  Company's  coal  t<n-ininus ;  thence  in  a  straight  line  469  feet 
tangent  to  the  curve  in  the  pierhead  lino  around  Plowshare  Point,  established  by  the 
Secretary  of  War  March  4,  18iK). 

Respectfully  submitted, 

Henry  L.  Abbot,. 
Col.  of  UngineerSy  Bvt  Brig.  Qen.j  U,  8.  A. 
Wm.  p.  Craighill, 

Colonel  of  Engineers. 
D.  C.  Houston, 

Colonel  of  Engineers. 
G.  L.  Gillespie, 
Lieut.  Col.  of  EngineerUm 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[Firflt  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

July  15, 1892. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineers  on  liarbor  lines  of  New  York  Harbor  and 
adjacent  waters  has  had  under  consideration  application  of  Hugh  Ram- 
say and  others  for  modiftcation  of  bulkliead  and  pierhead  lines  on 
Arthur  Kill,  in  front  of  Perth  Amboy,  as  establislied  by  the  Secretary 
of  War  March  4,  181K). 

After  duly  considering  the  matter  the  Board  states  that  it  cannot 
recommend  any  change  in  the  bulkhead  lines  already  established,  but 
it  does  favor  the  moderate  extension  of  the  jwerhead  line,  as  within 
described  and  shown  on  the  accompanying  tracing. 

It  is  recommended  that  the  modification  of  the  pierhead  line  pro- 
posed by  the  Board  be  approved,  and  that  the  Secretary  place  his  ap- 
proval both  upon  this  report  and  the  accompanying  tracing. 

Thos.  Lincoln  Casey, 
Brig,  Gen.,  Chief  of  Engineers* 

(Socond  indorsement.] 

War  DEPARMkiENT,  August  9, 1892* 
Approved. 

L.  A.  Grant, 
Acting  Secretary  of  War. 

*  Omitted. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON  SOUTHWESTERN  SHORE 
OF  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY. 


REPORT  OF  CAPTAIN  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1892,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  SnmpawanuB  Inlet,  New  York. 

2.  Canarsie  Bay,  New  York. 

3.  Sheepshead  Bay,  New  York. 

4.  Arthur  Kill,  New  York  and  New  Jer- 

sey. 
6.  Channel  between  Statou  Island  and 
New  Jersey. 

6.  Passaic  River,  New  Jerfley. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rahway  River,  New  Jersey. 


9.  Raritan  River,  New  Jersey. 

10.  South  River,  New  Jersey. 

11.  Keyport  Harbor,  New  Jersey. 

12.  Mattawan  Creek,  New  Jersey.  ' 

13.  Shoal  Harbor  and  Compton  Creek, 

New  Jersey. 

14.  Shrewsbury  River,  New  Jersey. 

15.  Mauasquan  (Squan)  River,  New  Jer- 

sey. 


United  States  Engineer  Ofpiob, 

New  TorJcy  July  8,  1892. 
Oeneral:  I  have  the  honor  to  transmit  herewith  my  annual  report 
on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captain^  Cor^s  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A, 


F  I. 
IMPROVEMENT  OF  SUMPAWANUS  INLET,  NEW  YORK. 

Snmpawanus  Inlet,  known  in  the  neighborhood  and  on  the  Coast 
Survey  charts  as  Sumpawams  Creek,  is  a  small  creek  on  the  south  side 
of  Long  Island,  emptying  into  the  Great  South  Bay.  It  lies  about  36 
miles  east  of  New  York  City,  15  miles  east  of  the  western  end  of  Great 
South  Bay,  and  nearly  twice  as  far  from  its  eastern  end. 
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Fire  Island  Inlet,  through  which  most  of  the  waters  of  Grreat  SontJi 
Bay  pass  into  the  Atlantic  Ocean,  lies  south-southeast  of  Sumpawams 
Creek,  distance  about  6  miles  in  a  direct  line,  but  11  miles  by  the  chan- 
nel. The  inlet  is  a  tidal  stream  from  100  to  200  feet  wide,  running  up 
to  the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north 
of  the  mouth.  It  is  crossed  Yiere  by  a  dam,  whiclj  forms  a  reservoir  for 
the  fresh  water  of  a  small  creek  which  supplies  the  town  with  water. 
The  mean  rise  and  fall  of  the  tides  at  the  mouth  of  the  inlet  is  only  1.3 
feet,  and  th(»  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  tirst  survey  of  Sumpawams  Creek  of  which  we  have  any  record 
was  ordered  by  act  of  Congress,  approved  June  14, 1880,  and  was 
made  during  the  fall  of  1881,  under  the  direction  of  Gen.  (then  Col.) 
John  Newton.  Corps  of  Engine(»rs.  His  report  may  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  page  653. 

The  project  of  iniprovenient,  based  ui>on  this  survey,  provided  for 
dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  water 
from  the  5-foot  (airvo  in  the  bay  to  the  steamboat  dock  at  the  mouth  of 
the  creek,  a  distance  of  about  1,500  feet,  and  thence  5  feet  deep  and 
100  feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  aboat 
3,500  feet  farther.  The  estimated  cost  of  making  this  improvement 
was  823,115. 

The  mean  range  of  the  tides  at  the  mouth  of  the  inlet  being  only  1.3 
feet,  there  was  practically  no  current  swift  enough  to  produce  scour. 
The  dei)th  of  >vater  in  the  proposed  channel,  at  the  time  of  the  survey, 
wa«  from  1  to  3  feet  in  the  creek  and  from  3  to  6  feet  outside.  It  wa« 
not  believed  that  diking  would  assist  in  improving  this  entrance,  and 
inciuiry  showed  that  the  depth  of  water  both  outside  and  inside  the 
inlet  had  materially  diminished  in  late  years. 

The  amount  expended  under  the  project  to  June  30, 1891,  was  $7,000, 
giving  a  channel  75  feet  wide  and  5  feet  deep  from  the  steamboat  wharf 
to  a  point  750  feet  below  it,  besides  two  cuts,  each  25  feet  wide,  along- 
side the  wharf.  Outside  of  the  cut  so  made  and  extending  to  the  5-foot 
curve  in  the  bay  a  shoal  was  left  on  which  the  depth  was  only  about 
43  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  188:3,  both  the  cut  and  the  flat  outside  had  shoaled  from 
G  in(;hes  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  iVom  4  to  4J  feet.  This  was  to  have  been  anticipated,  as 
appears  by  the  prelinmiary  report  made  by  Gen.  Newton.  The  5-foot 
curve  in  the  bay  was  1,500  feet  from  the  steamboat  wharf,  but  inside 
this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawams  Creek  is  essentially  that  of  Babylon, 
a  small  town  of  from  3,000  to  5,000  inhabitants  1  mile  above  the  mouth 
of  the  creek,  depending  almost  entirely  upon  summer  trade  of  the  hotels 
and  the  cottages  along  the  north  shore  of  Great  South  Bay  and  on  Fire 
Island  Beach. 

The  conmierce  of  Babylon  by  water  has  been  decreasing,  apparently, 
because  the  Long  Island  Kailroad  has  taken  away  the  seagoing  busi- 
ness. Babylon  itself  has  improved  and  has  become  a  fashionable  sum- 
mer resort.  At  present  its  commerce  by  sea  is  carried  on  by  three  pas- 
senger steamboats  drawing  from  4  to  5  feet,  running  in  summer  to  Fire 
Island  Beach;  tliree  schooners,  drawing  from  5  to  5i  feet,  carrying 
brick,  lime,  lumber,  and  other  heavy  freight  to  Babylon  the  year  round; 
one  hundred  sloops  and  pleasure  boats,  drawing  from  1  to  2  feet  of 
water,  taking  out  sailing  and  fishing  parties  in  summer,  of  which  seven 
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or  eight  remain  in  use  during  the  winter  fishing  and  taking  oysters  and 
clams  to  Patchogue,  SayyUle,  and  Kew  York. 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the 
formation  af  a  channel  more  than  5  feet  deep  nrom  the  5-foot  curve  in 
the  bay  to  the  steamboat  wharf  for  the  convenience  of  the  few  steamers 
and  schooners  which  make  use  of  the  creek. 

It  is  stated  that  the  shoals  in  the  bay  kill  the  sea  so  entirely  that 
pleasure  boats  can  now  lie  in  the  mouth  of  the  creek  in  all  weather. 

So  far  as  the  extension  of  the  improvement  firom  the  steamboat  dock 
up  to  the  inlet  is  concerned  there  appears  to  be  no  reason  why  the  Gov- 
ernment of  the  United  States  should  undertake  it. 

The  original  estimate  of  the  cost  of  the  work  was  $23,115.  Seven 
thousand  dollars  have  been  appropriated. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  think  that  the  work  is 
more  a  matter  of  local  than  public  interest. 

This  work  is  in  the  oolleotion  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoose.  Fire  Island  Light.    Nearest  fort.  Fort  Hamilton. 

The  amoont  of  revenue  collected  at  the  port  of  New  York  daring  the  fiscal  year 
ending  June  30, 1892,  was  $120,732,613.89. . 

Original  estimate $23,115 

AMOUNTS  APPROPRIATKD. 


By  act  of  Congress  approved — 

March  3, 1881 $5,000 

AugU8t2,1882 , 2,000 

Total 7,000 

Amount  expended .^ 7, 000 

Money  statement  . 


{Amount  (estimated)  required  for  completion  of  existing  project $16, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMBRCIAL  STATISTIOt. 


The  following  statistics  relative  to  the  commerce  of  Sompawanns  Inlet,  New  York, 
during  the  past  year,  were  kindly  furnished  by  the  Hon.  James  B.  Cooper,  justice  of 
ti&e  peace,  Babylon,  Long  Island. 


Artiolet. 

Anumnt 

Value. 

YeaMls. 

Number. 

Average 
draft. 

Avoragje 
tonnage. 

Ovfitfira  ftn<l  clAinfl  ......t,««««.t'ttt  t* 

Toftf. 

50 

160 

1,200 

17 

$20,000 

19,000 

10,000 

1,700 

Stoftm... 
8»U 

10 
880 

Ftet. 

00 

ptgh. 

10 

Bnildlnff  material        

ibTlaAAlIuioonfl ,..,»»., .»»r--TT-»- 

*  *' 1 "* 

Total   

1,427 

63,700 

800 

The  above  table  shows  an  increase  of  129  tons  over  that  reported  for  the  year  end* 
ing  December  31,  1890. 
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F2. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  6  feet  deep  at 
mean  low  water  and  100  to  150  feet  wide,  extending  from  the  shore  at 
Canarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
of  about  3,500  feet  It  was  thought  that  the  channel  might  be  main- 
tained by  the  construction  of  two  pile  dikes,  forming  a  tidal  reservoir. 
The  estimate  cost  under  this  projeet  was  $88,000.  'A  history  of  the 
work  in  considerable  detail  is  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  Part  I,  page  637. 

The  total  amount  expended  upon  this  work  up  to  June  30, 1891,  was 
$42,688.36,  with  which  two  pile  dikes  had  been  built  on  the  north  and 
south  sides  of  the  channel  at  its  entrance  into  Jamaica  Bay,  1,058  and 
820  feet  in  length,  respectively,  and  the  channel  dredged  to  a  depth  of 
6  feet  at  mean  low  water,  with  widths  of  60  to  125  feet,  from  Canarsie 
Landing  to  the  deep  water  of  the  bay.  In  addition  to  this  several 
other  improvements,  not  contemplated  in  the  main  project,  but  which 
added  materially  to  the  facility  of  navigation  or  to  the  maintenn''c*e  of 
the  channel,  had  been  executed,  viz,  the  excavation  of  a  cut  100  fee^ 
long  and  50  feet  wide,  with  a  depth  of  6  foet,  on  the  east  side  of  the 
steamboat  landing  at  Canarsie,  and  a  cut  at  the  end  of  the  wharf  at 
Canarsie  Landing  extending  through  to  the  southwest  to  connect  with 
the  southwest  channel,  the  latter  for  the  purpose  of  promoting  tidaJ 
circulation.  The  tidal  currents  are  due  to  a  mean  rise  and  faU  of  4.7 
feet. 

Under  the  contract  with  Elijah  Brainard,  alluded  to  in  my  last  Re- 
port and  dated  March  20, 1891,  for  the  removal  of  about  13,000  cubic 
yards  of  material  at  24J  cents  per  cubic  yard,  operations  were  began 
August  20, 1891,  and  concluded  September  19, 1891,  the  amount  re- 
moved having  been  12,700  cubic  yards.  This  work  resulted  in  an  in- 
crease of  the  channel  width  of  50  feet  for  a  distance  of  1,950  feet  from 
the  landing  at  Canarsie,  one  cut  being  dredged  from  each  side.  Two 
cuts  were  also  taken  from  the  south  side  of  the  channel,  extending  for 
a  distance  of  600  feet  from  the  outer  end  of  the  north  dike,  and  a  single 
cut  180  feet  in  length  along  the  side  of  the  dock  at  Canarsie  Landing. 
The  main  channel  has  now,  therefore,  a  width  of  100  to  150  feet  from 
Canarsie  Landing  to  the  deep  water  of  Jamaica  Bay,  with  a  minimum 
depth  of  6  feet  at  mean  low  water. 

Authority  was  granted  by  the  Chief  of  Engineers  on  November  20, 
1891,  to  make  some  necessary  repairs  on  the  North  Dike  by  hired  labor 
and  the  purchase  of  materials  in  open  market,  as  being  most  economi- 
cal and  advantageous  to  the  Government  under  existing  conditions. 
Work  was  begun  December  11,  1891,  and  the  repairs  completed  Janu- 
ary 11 ,  1892,  at  a  total  cost  of  $1,100.25.  These  dikes,  although  perhaps 
not  essential  to  the  maint/eiiance  of  the  channel,  seem  to  be  of  suthcieiit 
benefit  as  a  protection  for  the  entrance  against  floating  ice  to  warrant 
their  rei)air  from  time  to  time. 

The  expenditures  during  the  i)ast  fiscal  year  amount  to  $5,255.77,  as 
follows : 

l)re«lKiii<;  iin(l<'r  condact $3,126.:iO 

K(]wuiMof  ilike 1,100.25 

lns|MM-1ioii :i54. 17 

Drattinjr 175.  (il» 

AduiiiiiHtiMtiou 5UM5 


Tot*l , 
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Canarsie  Landing,  besides  being  the  terminus  of  the  Brooklyn,  Kock- 
away  Beach  and  Jamaica  Bay  Kailroad,  from  ^hich  passengers  are 
transshipped  by  steamer  to  Eockaway  Beach,  has  a  large  fishing  in- 
dustry. 

It  is  thought  that  $10,000  will  be  sufficient  to  complete  the  channel 
and  keep  the  dikes  in  repair,  and  an  appropriation  of  this  amount  is 
•  therefore  recommended. 

This  work  is  in  the  collection  district  of  Now  York,  which  is  the  nearest  porf  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light.    Nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1892,  is  $120,732,613.89. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress,  approved — 

June  14, 1^ $10,000.00 

March  3,  1881 5,000.00 

August  2,  1882 3,000.00 

Julys,  1884... .-« 5,000.00 

Augusts,  1886 10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 5,000.00 

'  Total 48,000.00 

Amount  expended 47,944.13 

Money  stcUement 

July  1,  1891,  balance  unexpended $5, 311. 64 

June  30,  188Q,  amount  expended  during  fiscal  year 5, 255. 77 

July  1,  1892,  balance  unexpended 55. 87 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ended  June  30, 1893 5, 055. 87 

[  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10, 000. 00 
]  Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Canarsie  Bay.  New  York,  dur- 
ing the  year  ending  December  31, 1891,  were  kindly  furnished  by  Mr.  William  Warner, 
superintendent  of  the  Brooklyn,  Rockaway  Beach  and  Jamaica  Bay  Railroad : 


Articles. 

Amount 

Value. 

VOBSdU. 

Number. 

Average 
draft. 

Average 
tonnage. 

Fish     

TOTU, 

2,300 

3,160 

35,000 

15,750 

$150,700 

13,000 

33,000 

301,000 

steam  . . . 

SrU 

Yachto.. 

5 

70 
90 

Feet. 

31 

3(K) 

Coal 

15 

FertilirerB 

•1 

Total 

56,210 

4ir7,700 

165 

1 

The  above  table  shows  an  increase  in  the  commerce  of  5,412  tons  over  that  reported 
for  the  year  ending  December  31;  1890. 
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F3. 

IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  long, 
lying  inside  Coney  Island,  New  York,  and  extending  easterly  from  tlie 
village  of  Gravesend  to  Roekaway  Inlet,  into  which  it  empties.  Its 
width  varies  from  100  to  1,000  feet,  and  its  depth  from  0  to  10  feet  at 
mean  low  water.  The  natural  entrance  is  subject  to  progressive  changes 
of  position,  due  to  the  action  of  the  waves  on  the  sandy  beaches. 

The  first  survey,  with  a  view  to  its  improvement,  of  which  we  have 
any  record,  wsis  made  in  1879,  by  General  Newton,  whose  report,  dated 
February  7, 1879,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  page  400.  The  plan  of  improvement  proposed,  which 
was  based  upon  this  survey,  provided  for  diking  the  channel  and  con- 
necting it  with  Rockaway  Inlet,  the  estimated  cost  being -$100,000. 

A  survey,  made  in  1882,  furnished  data  for  two  revised  estimates  of 
the  cost,  providing  for  an  outlet  from  Sheepshead- Bay  into  Dead  Horse 
Inlet  instead  of  directly  into  Rockaway  Inlet,  as  at  first  proposed.  The 
first  of  these  estimates,  which  included  a  system  of  dikes  in  addition  to 
dredging,  was  given  as  $62,900;  the  second,  omitting  the  dikes,  a» 
$M,200.  Detailed  stjitements  of  these  estimates  were  given  in  my  re- 
port for  1890,  page  838.  The  second  of  these  plans  is  the  one  that  was 
adopted  for  the  work. 

The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel,  100  feet  wide  and  6  feet  deep,  mean  low  water,  was  modified  in 
February,  1889,  the  modified  project  contemplating  a  channel  5,350  feet 
long,  60  feet  wide,  and  5^  feet  deep,  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing,  at  that 
point. 

Under  this  project  27,025  cubic  yards  were  dredged  by  Mr.  M.  H. 
Flannery,  by  private  agreement,  at  25  cents  per  cubic  yard,  measured 
in  scows,  giving  a  channel  of  the  required  width  and  depth  3,400  feet  in 
length,  extending  from  the  town  of  Sheepshead  toward  the  cut  at  Dead 
Horse  Inlet.  This  channel,  which  was  completed  December  6, 1889, 
seems  to  have  maintained  itself  in  a  very  satisfactory  manner. 

Sheepshead  Bay  is  a  harbor  of  minor  importance,  and  must  so  con- 
tinue until  the  entrance  can  be  improved  by  an  expensive  system  of 
jetties.  At  present  it  is  for  the  most  part  used  as  a  haven  for  small 
oyster  and  clam  boats  and  for  a  large  fleet  of  pleasure  boats  in  the  sum- 
mer season.  The  utility  of  future  appropriations  must  be  judged  of, 
therefore,  by  these  facts. 

The  commerce  of  the  bay  was  reported  for  the  year  1890  to  be  106,600 
tons,  valued  at  $2,380,000. 

The  exi)enditures  for  the  fiscal  year  ending  June  30, 1892,  amount  to 
$43.17  for  ofilce  expenses. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoiiso,  Fort  Tompkins  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  eolloct<3d  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30, 1892,  is  $120,732,613.89. 

Original  estimate  (1879) $100,000 

Revised  estimate  (1882) 34,200 
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AMOUNTS   APrROPIlIATED. 

By  act  of  Congress  a]>i>roved — 

June  14,1880 $3,000.00 

March  3, 1881 5,000.00 

Auga8fc2.1882 * 3,000.00 

July  5, 1884 5,000.00 

August  5, 1886 5,000.00 

August  11, 1888 5,000.00 

Total 26,000.00 

Amount  expended ^ .  25, 827. 43 

Money  statement. 

July  1, 1891,  balance  unexpended * $215.74 

June  ^,  1892,  amount  expended  during  fiscal  year 43. 17 

July  1,1892,  balance  unexpended 172.57 

(  Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


F4. 

IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JERSEY. 

A  history  of  this  improvement,  which  originated  by  special  resolu- 
tion of  the  Committee  of  Commerce  in  the  Senate,  is  given  in  the  An- 
nual lieport  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  819,  and 
a  farther  statement  of  the  condemnation  proceedings  necessary  for  the 
acquirement  of  the  land  forming  Steep  Point  is  given  in  my  Annual 
Keport  for  1890,  page  843. 

The  total  amount  expended  upon  this  improvement  to  June  30, 1891, 
was  $10,340.59,  with  which  amount  payments  had  been  made  in  the 
condemnation  proceedings  alluded  to  above,  in  the  part  purchase  of 
the  Government  tug  at  present  on  the  Earitan  River,  in  dredging  oflf 
about  one-lialf  an  a<;re  of  the  obstruction  known  as  Steep  Point,  with 
a  resulting  increase  of  160  feet  in  the  channel  width  and  with  a  uniform 
depth  of  13  feet  at  mean  low  water  where  the  land  was  originally  6 
feet  above  that  plane,  and  in  certain  administrative  expenses  of  the 
office. 

.  The  available  funds  appropriated  by  the  act  of  September  19, 1890, 
were  covered  by  a  contract  made  with  the  Atlantic  Dredging  Com- 
pany, dated  March  21,  1891,  which  was  completed  June  25, 1891,  as 
sta.ted  in  my  last  annual  report.  This  work  resulted  in  an  additional 
channel  width  of  60  ^eet,  with  the  same  mean  low- water  depth  as 
stated  in  the  preceding  paragraph,  and  another  half  acre  of  land  was 
removed,  making  a  total  of  about  one  acre  removed  under  the  project, 
and  giving  a  total  channel  width  at  this  x>oint  of  710  feet.  No  work 
has  been  done  during  the  past  fiscal  year. 

An  examination  of  the  map  accompanying  my  annual  report  for 
1890  will  show  that  the  result  anticip<n.ted  by  the  removal  of  the  point 
is  already  felt  to  a  marked  degree.  The  flood  threads,  as  indicated  by 
the  heavy  lines,  are,  in  the  neighborhood  of  the  point,  more  nearly  in 
a  direction  perpendicular  to  the  Baltimore  and  Ohio  Bailroad  bridge 
than  those  indicated  by  the  earlier  survey,  which  are  in  dotted  lines. 
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It  is  (lesiruble  that  a  further  ai)propnati<>ii  of  $9,5(H)  be  made  for  the 
fiscal  year  ending  June  30,  1894,  as  there  are  uo  funds  in  hand  with 
which  to  complete  the  improvement,  and  the  favorable  results  thus  far 
attained  seem  to  warrant  the  ultimate  completion  of  the  project. 

The  expenditures  for  the  fiscal  year  ending  June  30,  1892,  amount  to 
$5,905,  as  follows: 

Dredging  under  contract $5,390 

Inspection 100 

Drafting 75 

AdminiBtration 340 

Total '. 5,905 

This  work  is  in  the  collection  district  of  New  York,  whieli  is  the  nearest  port  of 
entry ;  nearest  light-house,  Bergen  Point  Light-;  nearest  fort,  Fort  Tompkins. 

Amount  of  revenue  collected  at  the  port  of  New  York  duimg  the  fiscal  year  ending 
June  30,  1892,  is  $120;732,613.89. 

▲MOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

Augusta,  1888 $10,000.00 

September  19,  1890 7,000.00 

Total 17,000.00 

Amount  expended 16, 346. 59 

Money  statement. 

July  1, 1891,  balance  unexpended $6,659.41 

June  30,  1892,  amount  expended  during  fiscal  year 5, 905. 00 

July  1,  1892,  balance  unexx>ended 1 754. 41 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 5, 754. 41 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  4, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  imd 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Tlie  following  statistics  relative  to  the  commerce  of  Arthur  Kill,  New  York  and 
New  Jersey,  during  the  year  ending  December  31,  1891,  were  compiled  from  state- 
ments furnished  by  parties  making  shipments  over  this  water  way: 


Artioles. 

A  moan  t. 

Value. 

Vesseln. 

Number. 

Avenige 
draft. 

Average 
tonnaga. 

Coal    ^ 

Tona, 
4, 790, 333 

811,307 

74, 102 

1,271,833 

$17,212,521 

2,79(),85i 

2, 342, 401 

64,  673, 166 

Steam... 
Sail....^ 
Bareges... 
Rafte.... 

4,042 
4,912 
18. 119 
6,810 

P«et. 
11 
10 
lOJ 

456 

Building  material 

394 

Xron  aiiu  orf8     ....  ...  - 

424 

\flar'.f»llanonna ,  , 

Total 

e,  947, 636 

87,018,939 

83,883 

' 

The  above  table  shows  an  increase  in  the  commerce  of  2,031  tons  over  that  reported 
for  the  year  ending  December  31, 1880. 
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F5. 

IMPROVEMENT    OF    CHANNEL    BET>VEEN    STATEN    ISLAND   AND  NEW 

JERSEY. 

A  description  of  this  channel  and  a  complete  history  of  the  work  done 
toward  its  improvement  may  be  found  in  the  Annual  Rei>ort  of  the 
Chief  of  Engineers  for  1887,  Part  I,  page  743. 

Thus  far  the  improvement  has  been  confined  to  that  part  of  the  chan- 
nel, about  If  miles  long,  which  lies  to  the  east  of  Elizabethport,  N.  J., 
and  at  the  mouth  of  Newark  Bay.  This  originally  had  a  depth  of  only 
9i  feet  at  mean  low  water,  while  the  remainder,  lying  between  the 
shores  of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to  40 
feet  at  mean  low  wat^r. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width 
of  150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel 
dikes.  The  estimated  cost  of  this  was  $443,210.  Fifty  thousand  dol- 
lars of  this  amount  appropriated  in  1874,  was  spent  in  1874-'75  in  the 
consti^uction  of  2,237  feet  of  the  south  dike,  opposite  Elizabethport. 

Great  opposition  being  made  to  this  plan  by  oyster  men  and  tow- 
boat  men^  it  was  decided  to  modify  it,  and  the  project  was  therefore 
changed  m  1880  so  as  to  dredge  a  channel  400  feet  wide  and  13  feet 
deep  over  the  middle  200  feet  of  its  width,  leaving  it  but  12  feet  deep 
over  the  remaining  widths  of  100  feet  on  each  side.  The  estimated 
cost  of  this  work  was  $125,705.  In  addition  t/O  this  it  was  proposed, 
should  it  be  found  necessary,  to  build  four  detached  dikes  along  the 
line  of  the  channel,  two  on  the  north  and  two  on  the  south  side,  the 
estimated  cost  of  which  was  $60,000,  bringing  the  total  estimated  cost 
of  the  proposed  improvement  up  to  $185,705.  This  estimate  was,  in 
1883,  further  increased  to  $210,000,  by  Maj.  (now Lieut.  Col.)  Gillespie, 
at  that  time  officer  in  charge  of  the  improvement.  A  modification  of 
the  project,  having  in  view  the  total  rejection  of  the  dikes,  was  sub- 
mitted May  9, 1889,  and  was  approved  May  15. 

A  further  modification  of  the  original  project,  necessitated  by  the 
increasing  demands  of  commerce,  and  the  one  under  which  the  present 
appropriation  is  being  expended,  was  approved  October  20, 1890.  This 
project  calls  for  a  uniform  channel  depth  of  14  feet  at  mean  low  water 
over  the  entire  width  of  400  feet. 

The  amount  expended  upon  this  improvement  to  June  30,  1891,  was 
$190,611.06,  and  the  total  amount  of  work  accomplished  consisted  hi 
the  construction  of  the  south  dike  above  mentioned,  and  the  dredging 
ol  a  channel  throughout  the  entire  extent  of  the  improvement,  13  feet 
in  depth  at  mean  low  water,  with  widths  varying  from  300  to  350  feet. 
It  should  be  added,  also,  that  for  3,000  feet  in  the  vicinity  of  the  bend 
at  the  Stake  Light,  the  width  had  been  increased  to  400  feet  with  low- 
water  depths  of  from  13  to  14  feet.  This  latter  work  was  done  under 
contract  with  Thomas  H.  Benton,  dated  March*23,  1891. 

.  This  is  an  important  work,  supporting  a  very  large  amount  of  com- 
merce, which  appears  to  be  increasing  in  proportion  to  the  successive 
increments  in  the  capacity  of  the  channel,  and  the  limits  of  this  traffic 
are  still  far  from  being  attained.  The  channel  can  never  be  rendered 
completely  permanent,  however,  because  of  its  transverse  position,  and 
will  require  the  appropriation  of  certain  funds  from  time  to  time  in  or- 
der to  maintain  it  by  dredging. 
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The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $6,666.32,  as  follows: 

Dredging  under  contract] i *^,  881. 83 

Inspection .' 9. 50 

Drafting 75.00 

Administration 699.00 

Total 6,665.33 

TSo  work  has  been  done  during  the  fiscal  year  other  than  office  work. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  Ught-honse,  Bergen  Point  Light;  nearest  fort,  Port  Tompkins. 

Amount  of  revenue  coUected  at  the  port  of  New  York  during  the  fiscal  year  end- 
ing J  une  30, 1892,  $120,732,613.89. 

AM0U17T8  APPROPRIATED. 

By  act  of  Congress  approved — 

June  23, 1874  (diking) $50,000.00 

August  14, 1876  (dwaging) 10,000.00 

June  18, 1878 15,000.00 

June  14,  1880 29,000.00 

August  2,  1882 40.00a00 

July  5,  1884 10,000.00 

Augusts,  1886 15,000.00 

August  11, 1888 15,000.00 

September  19, 1890 15,000.00 

Total -• 199,000.00 

Amount  expended 197,276.38 

Money  statement, 

Jaly  1, 1892,  balance  unexpended $8,388.94 

June  30, 1892,  amount  expended  during  fiscal  year 6,665.32 

July  1, 1892,  balance  unexpended 1,723.63 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 16, 723. 63 

I  Amount  (estimated)  required  for  completion  of  existing  project 46, 000. 00 

]  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  30^  000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  channel  between  States 


Island  and  New  Jersey,  during  the  year  ending  December  31, 1891,  were  compiled  from 
statements  furnished  by  parties  making  shipments  over  this  water  way: 

Articles. 

Amoont. 

Valae. 

YeaaeU. 

Number. 

Average 
draft 

toniia^ 

Coal « 

Toiw. 
5,191«8e6 
1,169,442 

325,943 
2,536,700 

$10,738,460 

7,012.3te 

14,834,610 

106,304,167 

Steam.... 

SaU 

Bargea  ... 
Ral& 

18,431 
12,680 
19,607 
8,142 

Feet. 
10» 

40T 

Iron  RTi<r OTWi 

381 

Total 

0,219,481 

147,380,419 

58,700 

The  above  table  shows  an  increase  iu  the  commerce  of  48,967  tons  over  that  reported 
for  the  year  ending  December  31,  1890. 

*  Out8tanding  liabilitv,  under  contract  dated  March  23, 1891,  with  Thomas  H.  Ben- 
ton, contract  completed.  (See  Annual  Report  of  the  Chief  of  Kugineeni  for  1891, 
Part  U,  page  986.) 
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F  6. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

The  Passaic  Eiver  is  being  improved  under  two  separate  projects, 
the  .first  applying  to  the  river  below  Center  Street  Bridge,  Newark,  to 
and  beyond  the  shoal  in  Newark  Bay,  a  distaace  of  7f  miles;  the  second 
to  the  upper  course  of  the  river  from  Center  Street  Bridge  as  far  as 
Passaic,  a  distance  of  8  miles. 

For  various  reasons,  both  scientific  and  economical,  it  is  highly  de- 
sirable that  these  projects  and  accompanying  appropriations  should  be 
united,  in  order  that  the  funds  may  be  expended  at  those  x>oint8  the 
treatment  of  which  will  best  conduce  to  the  regulation  of  the  tidal 
X^ortiou  of  the  river  in  its  entirety. 

1.  BELOW  NEWARK. 

The  lower  portion  of  the  river  from  the  Center  Street  bridge  to 
Newark  Bay  was  first  surveyed  by  the  Engineer  Department  in  1879. 
The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon 
.  was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at 
mean  low  water.^  A  project  was  adopted,  based  on  this  survey,  provid- 
ing for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  wat«r  from  Center  Street  bridge  to  Newark 
Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
a(5ro8S  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30,  1891,  was  $200,186.85,  with  which 
6,205  feet  of  dike  had  been  built,  the  channel  through  the  shoal  in  the 
bay,  and  the  channel  up  the  river  to  and  1,423  feet  beyond  the  Newark 
and  New  York  Kailroad  bridge  dredged  to  the  Ml  dimensions  as  re- 
quired by  the  adopted  project;  thence  for  a  distance  of  1,150  feet  up- 
stream the  channel  had  been  redredged  and  given  a  width  of  180  feet, 
and  from  this  point  to  Lister  Dock  regulated  te  a  width  of  100  feet,  with 
a  uniform  depth  of  10  feet  at  mean  low  water  throughout.  As  stated 
in  my  last  Report,  a  survey  subsequently  made,  after  an  intervening 
winter,  showed  no  appreciable  deterioration  in  the  channel  thus  ob- 
tained. 

An  appropriation  of  $40,000  was  made  in  the  act  of  September  19, 
1890,  jand  a  project  for  its  ex)[>enditure  in  widening  and  deepening  the 
channel  to  the  required  dimensions  and  in  enlarging  the  channel  width 
within  the  populous  districts  of  the  city  of  Newark  to  the  full  width  of 
the  stream,  upon  the  urgent  desire  of  the  riparian  owners,  was  ap- 
proved October  4, 1890. 

Work  under  contract  dated  March  21,  1891,  with  R.  G.  Packard,  for 
the  removal  of  110,000  cubic  yards,  more  or  less,  of  material,  at  30  cents 
per  cubic  yard  (as  detailed  in  my  last  Report,  page  989),  was  begun 
September  9, 1891,  and  continued  Avithout  interruption  until  December 
19, 1891,  at  which  date  the  contract  was  concluded,  100,692  cubic  yards 
having  been  removed. 

During  the  course  of  this  work  the  contractor  constantly  employed 
four  dredges,  three  of  which  were  engaged  in  dredging  from  the  chan- 
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iiels  and  the  fourth  iii  throwing:  the  material  over  the  dike  at  the  mouth 
of  the  river  in  Newark  Bay.  The  dredge  lavst  nientioDed  was  an  ex- 
ceptionally large  one,  with  a  boom  130  feet  in  length,  and  the  material 
was  deposited  at  a  distance  of  from  75  to  80  feet  behind  the  dike, 
flowing  off  in  either  direction.  In  this  way  a  ridge  of  material  was 
formed  behind  the  dike  from  the  Shanley  railroad  embankment  to  the 
point  where  the  dike  joins  the  shore — about  4,000  feet^ — ^and  it  w;is 
thought  that  this  embankment  would  securely  protect  the  dike  from 
the  hydrostatic  pressure  of  the  inclosed  water  behind.  The  i)ortion  of 
the  bank  nearest  the  shore  end  of  the  dike  settled  considerably,  how- 
ever, and  the  interior  water  found  an  avenue  of  escape  between  the 
shore  line  and  the  dike,  which  I  have  recently  attempted  to  cheek  by  a 
sheet-pile  dike,  erected  by  authority  of  the  Chief  of  Engineers  under 
the  head  of  urgently  necessary  repairs,  and  given  April  19, 1892.  Tliis 
work  was  completed  May  27,  1892,  and  sufficient  time  has  not  yet 
elapsed  to  allow  of  final  judgment  as  to  its  efficiency,  but  it  may  be 
stated  that  the  present  conditions,  which  undoubtedly  threaten' the 
stability  of  the  entire  dike,  are  due  to  the  fact  that  the  embankment 
made  by  the  Jersey  City,  Newark  and  Western  Railroad  Company, 
extending  from  the  shore  to  a  point  near  the  southern  extremity  of  the 
dike,  was  erected  without  a  sluiceway  for  the  ingress  and  egress  of 
the  tide.  The  result  is  that  the  level  of  the  water  within  the  inclosnre 
is  frequently  several  feet  above  that  of  the  bay,  and  the  pressure  thus 
produced  is  tending  to  overturn  the  dike.  This  dike  has  been  of 
great  service  in  maintaining  channel  depths  at  the  mouth  of  the  river, 
and  it  should  be  preserved  if  possible. 

Under  the  contract  above  mentioned  the  channel  between  the  Toll 
Bridge  and  Center  Street  Bridge,  !Rewark,  from  Point-no-Point  to  Lister 
Dock,  was  widened  100  feet,  with  a  mean  low-water  depth  of  10  to  11 
feet  for  a  distance  of  4,000  feet,  giving  a  total  width  of  200  feet 
throughout  this  distance,  and  for  an  additional  3,000  feet  the  existiiijr 
100-foot  channel  was  increased  in  width  by  125  to  150  feet,  with  the  same 
depth,  giving  a  total  width  of  225  to  250  feet;  this  portion,  lying  in  the 
bend  below  the  city,  where  there  is  increased  difficulty  of  navigation 
and  a  greater  tendency  to  deteriorate,  seeming  to  call  for  a  slightly 
greater  channel  width.  In  addition  to  this,  a  bar  above  the  Zinc 
Works  Dock  was  removed  to  the  same  mean  low-water  depth,  with  a 
width  of  120  feet,  and  for  a  distance  of  1,(500  feet. 

An  examination  made  immediately  after  the  close  of  the  contract 
showed  that  the  fiiU  depth  had  been  obtained  throughout  the  sections 
above  referred  to. 

Under  date  of  March  9, 1892,  complaint  was  made  to  the  Seoretarr 
of  War  by  the  Chapiu  Hall  Lumber  Company,  through  J.  M.  Chapim 
vice-president,  against  the  Pennsylvania  Kailroad  Company,  relative 
to  the  closing  of  hriilge  draws  for  repair  and  the  consequent  interrup- 
tion of  river  traffic.  This  was  referred  tome  for  report,  and  the  report 
rendered  on  A])ril  6,  1892. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  8.33,505.33,  as  follows: 

Drc(l)L(iiig  under  contract $30,207.60 

KftpairH  to  dike  in  Newark  hay 8(X). 49 

luspfctiou 1, 473. 1*4 

Drafting 325.00 

Adnjinistratiou 697.00 

Total 39^50&.33 
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The  commerce  of  this  stream,  as  reported  for  the  year  ending  De- 
cember 31, 1891,  is  1,528,565  tons,  valued  at  $50,670,875;  30,652  vessels 
passed  through  the  draw  at  the  mouth  of  the  river  during  the  same 
period,  as  against  30,224  in  1890. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Passaic  Light,  at  lower  end  of  the  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  at  the  port  of  Newark  during  the  fiscal  year  ending 
Jnne  30, 1892,  is  $5,100.16. ' 


AMOUNTS  APPROPRIATED, 

By  act  of  Congress  approved — 

June  14,  1880 $30,000.00 

March  3,  1881 50,000.00 

August  2,  1882 43,000.00 

Jufy5,  1884 25,000.00 

August  5,  1886 24,000.00 

August  11,  1888 \ ^^7,500.00 

September  19,  1890 40,000.00 

Total 239,500.00 

Amount  expended 233,692.18 

Money  statement. 

July  1. 1891,  balance  unexpended $39, 313. 15 

June  30,  1892,  amount  expended  during  fiscal  year 33, 505. 33 

July  1,  1892,  balance  unexpended 5, 807. 82 

Amount  appropriated  by  act  approved  July  13,  1892  * 45, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 50, 807. 82 


Amount  (estimated)  required  for  completion  of  existing  project! 124,347.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1894t 95,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMRRCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Passaic  River,  New  Jersey, 
below  Newark,  were  kindly  furnished  by  Mr.  A.  B.  Twitchell,  Newark,  N.  J.,  for  the 
year  ending  December  31,  1891 : 


Artioles. 

Amount. 

Value. 

Vessels. 

Number. 

-Average 
draft. 

Average 
tonnage. 

Coal    

240,918 
342, 732 
162,  019 
221, 841 
332,325 
24,790 
203,940 

$963,672 

11,426,895 

648,076 

11,092,070 

4, 106,  581 

793,  281 

21, 640,  300 

Steam  .... 

Sail  

Barges 

13,912 

7,721 

7,315 

71 

Feet. 
9 
8 
6 

475 

Fertilizi'rs 

200 

Ice                            .             ........ 

200 

BuSldinir  material 

^iHCfillanfioiiH 

1 

Total 

1, 528, 665     50, 670,  875 

:29,019 



•This  appropriation  is  for  the  improvement  of  the  entire  river, 
t These  estimates  relate  to  the  entire  river,  both  above  and  below  Newark,  tho 
amount  pertaining  to  the  two  reaches  of  the  river  being  here  consolidated, 
t  Exclusive  of  1,633  pleasure  boats. 
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The  above  table  allows  au  increase  in  the  commerce,  over  that  reported  for  the 
year  1890  of  44,520  tons. 

NoTK. — While  the  average  draft  of  vessels  coming  up  the  Passaic  River  is  prohably 
correct  as  stated — viz,  6  to  9  feet — it  is  also  true  that  many  vessels  come  to  Newark 
from  the  East,  the  South,  and  also  from  foreign  ports,  drawing  12  to  15  feet,  depend- 
ing upon  the  tides  to  reach  the  city. 

The  tendency  of  commerce  is  towards  larger  vessels,  of  increased  draft  and  tan- 
nage, and  Newark  is  thus  at  a  disadvantage,  in  that  vessels  of  greater  capacity'  can 
reach  a<ljaoent  ports  than  can  come  up  the  Passaic. 

It  is  important  to  the  commerce  of  Newark  that  the  full  width  as  well  ae  depth  of 
channel  be  maintained,  to  enable  as  large  vessels  as  possible  to  reach  Newark 
wharves. 

2.  ABOVE  NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
bad  a  navigable  6-foot  channel,  except  at  Middle,  Belleville,  Rutherford 
Park,  and  Holzman  bars,  where  the  depths  were  4.5  feet,  3.9  feet,  3  feet, 
and  3.6  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  l>e  obtained  by  dredging  and 
diking,  at  a  cost  of  J123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Hailroad  Bridge, 
in(»reasing  the  estimate  to  $129,000,  which  was  further  increased  in 
1886  to  $133,762.  The  deposit  of  material  from  freshets,  as  well  as  the 
diflficult  and  costly  nature  of  the  dredging,  prompted  a  recommenda- 
tion  to  increase  this  last  estimate  to  $193,822,  which  was  approved 
October  6, 1890. 

Under  this  project  $130,134.67  had  been  expended  to  June  30,  1891, 
and  channels  of  the  requisite  depth  had  been  dredged  from  60  to  75  feet 
wide,  excepting  through  Third  River  Bar,  which  is  of  recent  forma- 
tion. 

The  act  of  September  19,  1890,  appropriated  $5,100  to  be  expended 
upon  this  improvement.    The  wordiiig  of  the  act  was  as  follows: 

Improving  Passaic  River  above  Newark,  N.  J. :  Continuing  improvement;  five 
TfaouHaiid  one  hundred  dollars,  one  thousand  five  hundred  dollars  of  which,  or  so 
much  thereof  as  may  be  necessary,  shall  be  expended  in  making  an  examination  and 
survey  of  said  river. 

A  project  for  the  expenditure  of  this  appropriation  in  the  removal  of 
Third  River  Bar,  by  dredging  a  channel  100  feet  wide  and  6  feet  deep 
for  a  distance  of  about  1,600  feet,  and  in  the  removal  of  bowlders  at 
various  points  in  the  river,  in  response  to  several  complaints,  was  ap- 
proved October  6,  1890.  At  the  same  time,  that  portion  of  the  project 
which  contemplated  dredging  between  Middle  Bar  and  the  Erie  Rail- 
road Bridge  was  annulled  as  being  unnecessary,  recent  surveys  show- 
ing a  good  channel  through  this  section  owing  to  the  removal  of  sand 
by  private  parties  for  building  purposes. 

Work  under  the  contract  of  March  23, 1891,  with  Richard  Parrott, 
for  the  removal  of  about  13,000  cubic  yards  of  material,  as  stated  in  my 
last  report,  page  991,  at  35  cents  per  cubic  yard,  was  not  begun  until 
December  1, 1891,  owing  to  the  fact  that  two  works  had  been  awarded 
the  same  contractor — viz,  Elizabeth  River  and  the  Passaic  above  New- 
ark— and  included  in  one  contract.  The  contractor  began  operations 
on  the  Elizabeth  River  July  1,  1891,  and  completed  the  work  October 
3,  1891.  The  entire  contract,  including  both  improvements,  shonld 
have  been  completed,  according  to  the  terms  of  the  agreement,  by  Sep- 
tember 1,  1891,  and  it  was  found  neressary  to  grant  two  extensions, 
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the  flrst  from  September  1  to  December  31, 1891,  and  the  second  from 
December  31, 1891,  to  May  1, 1892.  On  the  lattor  date  the  work  was 
still  incomplete,  and,  it  being  considered  nndesiiable  to  recommend 
any  ftirther  extension,  the  contract  was  closed  on  April  30,  1892,  with 
a  total  of  10,718  cubic  yards  removed  and  disposed  of  in  various  ways 
by.the  contractor,  partly  by  deposition  behind  the  dikes  and  partly  by 
sale  as  building  sand.  Under  this  contract  a  channel  was  dredged 
through  Third  JRiver  Bar  100  feet  wide  and  6  feet  deep  at  mean  low 
water  for.  a  distance  of  about  800  feet,  and  for  a  distance  of  about  400 
feet  below  this  bar  the  channel  was  widened  by  40  feet  with  the  same 
depth. 

After  the  completion  of  the  contract  as  above  stated,  authority  was 
obtained  from  the  Chief  of  Engineers  to  hire  a  dredge  in  open  market, 
as  being  the  most  economical  and  advantageous  method  to  pursue  in 
completing  the  improvement  according  to  the  project  by  the  removal 
of  an  additional  3,000  cubic  yards  of  material,  and  an  agreement  was 
made  to  do  this  at  35  cents  per  cubic  yard,  the  same  price  paid  under 
the  contract.  Work  by  this  method  was  begun  May  2  and  finished 
May  20,  1892,  2,333  cubic  yards  of  material  having  been  removed. 

The  total  amount  of  material  removed  under  the  contract  and  by 
hired  dredge  amount-ed  to  13,051  cubic  yards,  and  a  channel  ha^been 
dredged  through  Third  Ki  ver  Bar  100  feet  wide  and  6  feet  deep  at  mean 
low  water  for  a  distance  of  800  feet.  Below  the  bar  the  channel  was  in- 
creased in  width  by  40  feet  with  the  same  depth  for  a  distance  of  700 
feet,  and  by  20  feet  for  a  ftirther  distance  of  245  feet,  giving  a  continu- 
ous 100-foot  channel  through  this  reach  having  a  uniform  depth  of  6 
feet  at  mean  low  water. 

Channels  having  substantially  the  full  depth  called  for  by  the  proj- 
ects now  exist  from  Passaic  City  to  Newark  Bay,  and  subsequent  work 
will  consist  principally  in  maintaining  these  depths,  increasing  the 
width  of  the  channels  to  the  full  projected  dimensions,  and  in  building 
such  traim'ng  dikes  as  may  be  found  necessary. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1892,  were 
$5,542.39,  as  follows: 

Dredging  under  contract $3,751.30 

Dredging  by  hired  dredge 816. 55 

Inspection •.. 584. 79 

Drafting 75. 00 

Administration 314. 75 

Total 5.542.39 

The  commerce,  although  by  no  means  as  extensive  as  that  of  the  lower 
I)ortion  of  the  river,  appears  to  be  increasing  rapidly ;  this  was  reported 
for  the  calendar  year  1889  to  be  315,437  tons,  valued  at  $2,545,077. 

Paflsaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amoont  of  revenue  collected  at  the  port  of  Newark  during  the  fiscal  ending  June 
30,  1892,  $5,100.16. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

.Tune  10,  1872 $25,000 

March  3, 1873 25,000 

Jnne23,1874 20,000 

March  3, 1875 20,000 

August  10, 187(i 10,000 

June  18,1878 10,000 
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By  act  of  CongreBH  :ri>provo<l— C'oiitiiiuod. 

March  3, 1879 ^,000 

June  14,  1880 2,00D 

Angii8t2,  1882 7,00l» 

July  5,  1884 1 3,O0U 

August  5,  1886 2,250 

August  11,  1888 7.500 

September  19,  18P0 5,100 

Total 138,850 

Amount  expended 135,677 

Money  atutement,* 

July  1,  1891,  balance  unexpended $8,715.3S 

June  30,  1892,  amount  expended  during  fiscal  year 5, 542. 39 

July  1, 1892,  balance  unexpended 3,172.94 


COMMERCIAL  STATISTICS, 


The  following  statistics  relative  to  the  commerce  of  the  Passaic  River,  New  Jersey, 
above  Newark,  during  the  year  ending  December  31,  1891,  were  compiled  irom  state- 
ments furnished  by  x>artie8  making  shipments  over  this  stream: 


Articles. 

Axnoont. 

Value. 

Vewiela.    1  Number,    ^^^j^ 

Average 

tonoaj^a. 

Buildiiie  mRterial 

Tons. 
230,002 
61,241 
20,000 
10,968 

$2,007,211 

247,864 

50,000 

885,195 

Steam 

Sail 

Bargeii.... 

255 
662 
502 

9 
9 

7 

£•5 

CoiiT!.7.  . 

218 

Ice 

99 

MiACcllaneoas 

Total 

822,211 

2,890,270 

i,.. 

1,319 

1 

The  above  table  shows  an  increase  in  the  commerce  of  G;774  tons  over  that  reported 
for  the  year  ending  December  31,  1889. 


F7- 

IMPROVEMENT  OP  ELIZABETH  RIVER,  NEW  JERSEY. 

This  stream,  which  is  2^  miles  in  length  from  its  mouth  to  the  head 
of  navigation,  at  Broad  street,  Elizabeth,  has  a  width  of  fi*om  50  to  00 
feet,  and  before  its  improvement  the  wharves  in  the  city  could  only  be 
r(»ached  at  high  water  by  vessels  drawing  less  than  4  feet  Its  com- 
merce was  estimated  at  45,000  tons  annually.  The  range  of  the  tide 
wa4s  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  sti^t. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  high 
water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an  esti- 
mated cost  of  125,530.    The  estimated  cost,  under  the  project  of  1878, 

"As  the  river  and  harbor  act  a)>proved  July  13,  1892,  appropriates.  $45,000  for  the 
entire  rivpr,  the  amount  (estimated)  required  for  completion  of  existing  project,  ami 
the  amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,  iSdl,  aiv 
included  in  the  estimates  for  the  entire  river  given  in  the  money  statemeot  ua 
page  875. 
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was  increased  iu  1882  to  $43,160,  the  increase  being  due  to  advanced 
prices. 

The  total  amount  expended  to  June  30,  1891,  was  $27,265,  and  a 
channel  was  in  1883  dredged  with  the  required  depth  to  within  1,000 
feet  of  the  Broad  Street  Bridge,  which  somewhat  increased  the  com- 
merce of  the  creek.  This  channel,  however,  soon  became  almost  oblit- 
erated because  of  large  deposits  of  silt  and  sewage  refuse. 

The  act  of  September  19,1890,  appropriated  $5,000  for  the  continu- 
ance of  this  improvement,  the  first  allotment  since  1882,  and  a  project 
for  dredging  the  channel  as  far  as  possible  to  the  Ml  dimensions  re- 
quired by  the  original  project  was  approved  October  20, 1890. 

Operations  under  a  contract  dated  March  23, 1891,  with  Richard  Par- 
rott,  for  the  j^moval  of  7,000  cubic  yard-*,  more  or  less,  of  material,  at 
55  cents  per  cubic  yard  (mentioned  in  my  last  report,  page  993),  were 
begun  July  1,  1891,  and  finished  October  3, 1891,  the  amount  of  mate- 
rial removed  being  0,917  cubic  yards.  Under  this  contract  shoals  were 
removed  from  the  river  at  the  bend  above  South  street,  at  South  Street 
Bridge,  at  John  street,  at  the  bend  in  the  river  below  John  street,  and 
at  the  New  York  and  Long  Branch  Bailroad  Bridge,  to  a  depth  of  7 
feet  at  mean  liigh  water,  with  widths  of  30  to  50  feet,  giving  a  7-foot 
mean  high-water  channel,  with  widths  varying  from  30  to  50  feet,  from 
the  mouth  of  the  river  to  within  900  feet  of  the  Bridge  Street  Bridge, 
in  the  town  of  Elizabeth. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $4,621.20,  as  follows: 

Dredging  iiudor  contract $3^804.35 

Inspection 371. 85 

Drafting 175.00 

Administration .' 270. 00 

Total 4.621.20 

Enziibeth  River  is  in  tlie  conection  district  of  Newark,  N.  J.  Nearest  light-house, 
Bergen  Point  Light.    Nearest  fort.  Fort  Tompkins. 

Amount  of  revenue  collected  at  the  port  of  Newark  during  the  fiscal  year  ending 
Juno  30, 1892,  is  $5,100.16. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congn\Hs  approved — 

March  3, 1879 $7,600.00 

June  14,1880 7,500.00 

March  3, 1881 4,000.00 

August  2, 1882 8,000.00 

September  19, 1890 5,000.00 

Total..  ^ 32,000.00 

Amount  expended 31,886.20 

Money  statement 

Jnly  1,1891,  balance  unexpended .' $4,735.00 

June  30, 1892,  amount  exi)ended  during  fiscal  year 4, 621. 20 

July  1, 1892,  balance  unexpended -• 113. 80 

Amonu t  appropriat<»d  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 5, 113. 80 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 160. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894      6, 160. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Uarbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Elizabeth  River,  New  Jerwy. 
during  the  year  ejiding  December  31,  1891,  wore  kindly  famished  by  Mr.  Thomas  H. 
Benton,  Elizjibethport,  N.  J. ; 


Articles. 

Amount. 

Valae. 

Veeaela. 

Nnmber. 

Avcrago 
diaft. 

Umnmige, 

Coal  and  coke 

Ton*, 
8,150 
5,250 

21, 750 
1,075 

$39,750 
1, 260, 000 

174, 850 
1,007,500 

Steam  .... 
SaU 

1 
80 
255 

FeeL 
8 
7 
6 

152 

Kope,  hemp,  etc 

Itt) 

Snildinpf  roaf  erial 

1.VI 

Miscellanoous •• .. 

Total 

36,225 

2,472,100 

336 

i 



'         ■  ' 

The  commerce  of  this  stream,  as  given  above,  for  the  year  1891,  when  compared  with 
that  given  for  the  preceding  year,  shows  a  decrease  of  4,115  tons,  the  same  being  due 
to  the  destraotion  of  the  cordage  works  by  fire  on  or  about  April  1, 1891. 


F8. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

In  its  original  condition  the  Eahway  Eiver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  month  to  Bricktown,  3|  miles;  7  feet 
at  Edgar's  Dock,  4J  miles;  4.4  feet  to  Milton  Avenue  Bridge,  4f  miles; 
and  4  feet  to  Main  Street  Bridge,  5  miles  in  the  town  of  Rahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steamboats  on  the  river,  but  had  failecl  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  firom 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

To  June  30, 1891,  $37,000  had  been  expended  under  this  project^ which 
had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high  water 
and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head  of  navi- 
gation.   It  has,  however,  not  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Rahway  had  been  materially  reduced  as  a  result  of  the  improvement 
of  tlie  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30,  1890. 

The  condition  of  the  river  has  deteriorated  since  the  work  was 
suspended  and  its  commerce  has  decreased,  the  shoaling  of  the  river 
having  obliged  one  of  the  principal  shippers  to  transfer  his  business  to 
the  railroad. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $29,250,  could  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1894,  and  would  be  api)li(Ml  to  deepening  and  widening  the  channel 
by  dredging. 


Digitized  by 


Google 


APPENDIX  P — REPORT  OP  CAPTAIN  CASEY.       881 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment in  accordance  with  the  approved  project  is  929,250. 

This  work  is  in  the  coUection  district  of  Perth  Amboy,  N.  J.,  whieh  is  the  nearest 
port  of  entry.  The  nearest  light-honse  is  Princess  Bay  Light,  and  Fort  Tompkins 
18  the  nearest  fort. 

Amount  of  revenue  coUected  during  the  fiscal  year  ending  June  30,  1892,  at  the 
port  of  Perth  Amboy,  N.  J.,  is  $19,072. 

Original  estimate  (1878)..... $36,653 

Revised  estimate  (1882) 66,250 

AMOUNTS  APPBOPIUATED. 

By  act  of  Congress  approved — 

March  3,  1879 $10,000 

•  June  14, 1880 10,000 

March  3, 1881 10,000 

August  2, 1882 7,000 

Total 37,000 

Amount  expended 37,000 

Money  statement. 

f  Amount  (estimated)  required  for  completion  of  existing  project $29, 250. 00 


I  Amount  tiiat  can  he  nrontahly  expended  in  fiscal  year  ending  June  30, 1894    29, 250. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STA^TICB. 

In  regard  to  the  commerce  of  the  Rahway  River,  New  Jersey,  the  following  letter, 
vehich  contains  all  the  obtainable  information,  is  self-explanatory : 

Rahway,  N.  J.,  February  3, 189i, 
Mt  dear  Sir:  In  answer  to  yours  of  January  22,  asking  for  information  in  rela- 
tion to  exports  and  imports  through  Rahway  River,  I  would  -say,  that,  so  far  as  I 
have  been  able  to  ascertain,  we  had  about  2,000,000  brick,  together  with  other 
mason's  material,  brought  up  the  river  last  year.  The  amount  of  coal,  while  an  in- 
crease of  x>drhaps  1(X)  per  cent  over  the  year  previous,  was  a  matter  of  small  im- 
portance, as  tugboats  will  not  attempt  to  navigate  -the  river  owing  to  the  narrow 
and  unfinished  condition  of  the  channel  as  dredged  by  the  Government. 
Yours  truly,  • 

Jos.  M.  Poitsr. 
Capt.  Thos.  L.  Caskt. 


Fg. 

IMPROVEMENT  OP  RARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States  the  Baritan  Bi^rer  had 
a  depth  of  8.5  feet  at  '<  The  Stakes,"  3  miles;  of  6.5  feet  at  the  "  Middle 
Grounds,"  4J  miles;  of  7.5  feet  at  Whitehead  Sand  Dock,  8 J  miles;  and 
between  this  point  and  New  Brunswick,  12J  miles  above  the  mouth, 
the  channel  was  obstructed  by  a  number  of  rocky  shoals  with  depths 
of  from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  city  of  New  Bruns- 
wick and  the  Delaware  and  Baritan  Canal,  which  terminates  here, 
together  with  extensive  brick  yards  on  the  South  Biver,  had  an  exten- 
sive commerce  on  the  stream,  estimated  in  1871  at  3,053,857  tons  per 
annum. 

BNO  92 66  Digiti^d  by  Google 


882  REPORT   OF   THE    CHIE^   OF   ENGINEERS,  U.  S.  ARMY. 

The  present  project  was  adopted  in  1874,  and  piovides  for  obtaining 
by  diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  frf»m 
the  mouth  to  New  Brunswick,  at  a  cost  of  $:i,093,6(>2.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by 
adding  to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long, 
100  feet  wide,  and  5J  feet  deep  at  mean  low  water,  from  Kearneys  Doik 
to  Crab  Island. 

Under  this  project  $534,206.58  had  been  expended  June  30,  1801,  in 
constructing  the  dikes  required  by  the  project  at  *' The  Stakes"  and 
**  Middle  Grounds,''  in  dredging  channels  200  feet  wide  and  12  feet 
deep  at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredg- 
ing a  channel  of  the  same  dimensions  across  the  rocky  shoals  at  White- 
hcjul  Sand  Dock,  and  thence  up  the  river,  with  a  width  of  100  feet^ad 
a  depth  of  10  feet,  to  within  2,800  feet  of  New  BrunswicK  Under  two 
special  allotments  made  for  it  in  the  acts  of  Maich  3, 1881,  and  Angnst 
2,  1882,  the  south  channel  was  dredged  to  the  required  depth  for  a 
distance  of  4,000  feet.  These  improvements  had  been  of  decided 
benefit  to  navigation.  The  commerce  of  the  river  was  reiwrted  iii  1887 
at  1,675,355  tons,  valued  at  $28,119,173,  and  in  1890  at  1,661,425 
tons  valued  at  $20,877,305;  during  the  past  year  it  is  reported  to  be 
1,566,888  tons,  valued  at  $31,031,209. 

The  gradual  falling  off  in  the  commenM?  from  the  much  larger  figure 
given  above  for  1871  is  due  to  the  purchase  and  partial  disuse  of  the 
Delaware  and  Raritan  Canal  by  the  Pennsylvania  liailroad,  but  it  is 
thought  that  the  excavation  of  a  10-foot  channel  to  the  canal  kwks  will 
stimulate  local  manufacture  to  an  extent  which  will  more  than  ofllset 
the  loss  of  commerce  from  tliis  source. 

The  improvement  of  this  imi>ortant  water-way  is  now  the  sole  occu- 
pation of  tlie  Government  plant,  consisting  of  a  steam  dredge,  tug,  and 
three  ^shallow  draft  scows,  together  with  an  additional  hired  tug.  The 
dredge  was  not  especially  constructed  for  the  severe  work  which  has 
been  put  npou.it,  but  by  skillful  and  cautious  management,  supjile- 
mented  by  certain  changes,  such  as  the  substitution  of  a  small  ami 
heavy  dipper  armed  with  steel  teeth  for  the  ordinary  bucket^  it  ha«  fully 
answered  all  demands  thus  far. 

The  work  for  the  past  fiscal  year  has  consisted  almost  entirely  in 
rock  dredging.  The  material  consists  ot»a  fine-grained  red  shale,  dip- 
ping in  thin  and  much  disjointed  strata  upstream  at  an  angle  of  about 
20^.  The  shale  varies  greatly  in  quality,  sometimes  being  so  soft  and 
decomposed  that  the  steel  tJeeth  of  the  dipper  can  be  re^idily  thrust 
between  the  strata  and  the  rock  thus  disintegrated  and  brought  to  the 
surface.  In  other  places  it  becomes  harder,  and  resort  has  then  been 
had  to  surface  blasting. 

During  the  month  of  June,  1891,  blasting  operations  were  begun  ex- 
•  perimentally,  as  mentioned  in  my  last  report,  and  i)roved  to  be  very 
effective,  witli  forcite  cartridges  of  6  to  12  iwunds  each,  placed  in  three 
series  alimg  the  cut  in  advance  of  the  dredge  for  a  distance  of  about 
80  feet,  and  with  mutual  intervals  of  from  5  to  10  feet,  according  to  the 
hardness  of  the  rock.  Tlie  blasts  were  tired  at  high  tide  in  order  to 
secure  the  maximum  effect  of  water  tamping,  (lenerally  one  blast 
would  loosen  the  rock  sufficiently  to  obtain  the  depth  required,  but 
sometimes  two  were  necesstny,  and  on  resuming  work  during  the  past 
month  on  the  section  opposite  the  lower  part  of  the  bulkhead  the  rock 
became  so  hard  and  compact  as  to  require  three  sets  of  blasts  with  car-  . 
tridges  increased  in  weight  to  15  pounds  and  i)laced  5  feet  apart.    Even 
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with  this  great  expenditure  of  powder,  however,  the  work  is  beiog  con- 
ducted far  within  the  prices  previously  bid  for  such  work,  as  can  be 
seen  from  the  accompanying  table. 

This  system  of  excavation  can  probably  be  adhered  to  until  the  im- 
proved channel  approaches  the  canal  lock,  when  it  is  possible  that  it 
may  become  necessary  to  loosen  and  break  up  the  rock  by  percussion, 
either  by  means  of  a  pile-driver  or  some  other  device,  as  the  locks  are 
so  dilapidated  that  it  is  doubtful  if  they  could  stand  the  shock  of  blasts, 
in  immediate  proximity  to  them. 

The  accompanying  maps  are  inserted  to  indicate  the  progress  made 
during  the  fiscal  year  just  closed.  Map  1  shows  the  original  state  of 
the  river  bed,  and  Map  2  the  conditions  as  they  now  exist.  The  few 
irregularities  in  the  bed  of  the  channel,  showing  depths  of  less  than  9.5 
feet,  are  of  so  little  material  importance  that  it  seems  preferable  to  allow 
them  to  remain  until  the  channel  can  be  carried  to  the  locks;  it  is  pro- 
X)osed  to  then  return  and  remove  them. 

The  following  table  gives  items  of  cost,  saving  when  compared  with 
prices  previously  bid  for  the  same  work,  and  other  facts  in  connection 
with  the  work  of  the  past  fiscal  year; 


II 

Actual  time. 

Average 
amount 
dredged 

per  ac- 
tual 

work- 
ing day. 

Amount  dredged  and 
deposited. 

Expenses. 

1 
ill 

U. 

Month. 

•2 

IB 
4 

18 
164 

L08t. 

Sand. 

gravel, 
and 
loo«e 

Bhale. 

Shale 

rook 

blasted. 

Total. 

Operating, 
including 
mainten- 
ance while 
idle. 

Kopairs. 

1891. 
July 

26 
26 
26 
27 
23 
26 

25 
24 
27 
26 
25 
26 

V 

22 

25 
24 

27 
9 

7 

64 
65 

127 
276 

Cu.yds. 

2,066 

9 

104 

58 

1,762 

998 

1,051 

1,264 

1,124 

647 

107 

0u,y^9. 
2,898 
1,060 
1,368 
1,182 
2,409 
1,105 

$1,767.60 
1,721.68 
1,858.69 
2,011.45 
1, 671. 19 
588.27 

147. 16 

145.00 

145.00 

1,064.06 

1,620.36 

1,551.30 

$192. 15 
81.40 
246.32 
37.80 
19.09 
61.05 

$0,676 

1.701 

1.539 

1.734 

.660 

.681 

$0,728 

1.842 

1.648 

1.860 

.722 

.608 

A  ugust 

September 

October 

November 

December 

1892. 
Januarv  

February  

March  .'. 

416.26 
442. 01 
145.34 
158. 41 

April 

42 
57 
56 

546 

655 

11 

164 
370 
916 

710 

1,025 

927 

2.121 
1.597 
1.844 

2  331 

MSy..::....:.. 

1  742 

June 

2  005 

Totalu  and 
averages . 

307 

154 

153 

82 

6,209 

6,475 

tl2,684 

14,191.75 

1,799.89 

1.260 

tl.402 

15,991.64 

*  Interest  computed  at  4  per  cent. 

t  (1)  The  lowest  responsible  bid  Which  provided  for  the  removal  of  all  materials  found,  whether  rock 
or  softer  (in  this  locality),  was  that  of  Elijah  firainard,  dated  September  7,  1887,  at  $15.20  per  cubic 
yard.  On  this  basis  the  total  saving  at  $1.40  per  cubic  yard  would  be  $175,017.56.  (2)  On  the  esti- 
mate of  $10  for  rook  and  $1  for  sand  and  gravel  per  cubic  yard,  allowed  in  the  original  project,  the 
saving  would  be  $63,179.76. 

The  work  has  been  prosecuted  during  the  past  fiscal  year  under  the 
local  oversight  of  Mr.  C.  8.  Kelsey,  assistant  engineer,  whose  special 
repoit  is  appended. 

The  expenditures  during  the  fiscal  year  amount  to  $21,282.60,  as  fol- 
lows: 

Dredffing,  inclndiiig  o])(T!itii»g  oxi»onseH  and  roimira $16, 989. 63 

Repairing  dikes 1, 600. 81 

Inspection 1, 611. 24 

Drafting 400.00 

Adminisl  ration 680. 92 
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The  amount  which  can  be  expended  profitably,  a8  regai*ds  the  efSdeat 
prosecution  of  the  work,  during  the  fiscal  year  ending  June  30,  18^  b 
9100,000,  and  if  appropriated  will  be  expended  in  carrying  the  improved 
channel  farther  up  the  river  toward  New  Brunswick. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  i»  the  nearest 
port  of  entry.  Nearest  light-honse,  Great  Beds  Light,  in  Haritan  Bay.  Nearest  fort, 
fort  at  Sandv  Hook,  New  Jersey. 

Amount  of  revenue  ooUected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  exkd- 
mg  June  30,  1892,  $19,072. 

AMOUNTS  APPROPEIATED. 

By  act  of  Congress  approved — 

June  18,  1878 : $200,000.00 

March  3,  1879 60.000,00 

June  11,  1880 100.000.00 

March  3,  1881 29,000.(^0 

August  2,  1882 ^,000.00 

Julys,  1884 a^;  000.00 

Augusts,  1886 26,250.00 

August  11,  1888 50,000.00 

September  19,  1890 50,000.00 

To.tal 571,250.00 

Amount  expended 555,492.18 

Money  statejnent. 

July  1, 1891,  balance  unexpended $37,043.42 

June  30,  1892,  amount  expended  during  fiscal  year 21, 282.  OO 

July  1, 1892,  balance  unexpended ., 15^760.82 

July  1,  1892,  outstanding  liabilities 1,723.59 

July  1,  1892,  balance  available 14,037.23 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 54, 037. 23 

'Amount  (estimated)  required  for  completion  of  existing  project 1,  482, 412.05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1894 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 

harbor  acts  of  1866  aud  1867. 


REPORT  OF  MR.  C.  S.  KEL8EY,  ASSISTANT  ENQINEER. 

New  York,  June  Sa,  lS9i. 

Cai»tain:  I  have  the  honor  to  make  the  following  report  concerning  the  operations 
of  tiie  United  State*  dredge  Alpha  aud  phuit  upon  the  Karitan  River,  New  Jcrsev, 
during  the  fiscal  year  ending  June  30,  1892 : 

The  plant  had  been  employed  continuously,  during  the  working  sesisou,  sine* 
August,  1889,  upon  the  Raritanliiver,  and  at  tlie  beginning  of  the  current  fiscal  year 
the  dredged  channel,  100  feet  wide  and  10  feet  deep  mean  low  water,  had  been  ex- 
tended upstream  a  diHtauce  of  7,500  feet  and  to  within  2,800  feet  of  the  cmial  lock 
at  New  Brunswiek,  the  head  of  tide-water  navigation.  The  details  of  this  \vork  have 
been  given  from  year  to  year  in  your  anmuil  report. 

Thus  far  the  dredge  had  obtained  the  required  depth  unaided.  Fixed  shale  rock 
had  been  encountered,  howevt^r,  during  the  preceding  season  over  a  small  section- 
Equii»ped  with  aliandle  and  dii)per  designed  and  built  after  the  rock  was  encoun- 
tered, the  dredge  had  torn  it  up  in  slabs,  varying  from  1  to  4  inches  in  thickness,  aud 
obtained  the  full  dej»thover  the  section  without  the  aid  of  explosives.  The  progress 
was  rapid,  140  eul»ic  yards  of  rock,  se.ow  measurement,  being  removed  per  day  at  ft 
cost  of  OS  cent,s  per  cubic  yard.  It  was  hoj)ed  that  the  success  met  with  here  wonlil 
be  continued  on  the  seotiou  along  the  bulkhead  at  New  Brunswick,  where,  for  a  dis- 
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tanoe  of  2,800  feet,  old  surveys  and  boring  indicated  from  1  to  4  feet  of  rock  to  ho 
rejnoved.    An  equal  rate  of  progress  would  have  carried  the  channel  to  the  canal 
lock  in  two  ^ears. 
At  the  beginning  of  the  current  fiscal  year  the  first  of  thitf  rock  was  encountered. 


It  proved  on  trial  to  be  more  compact  than  tha^  met  with  the  preceding  season. 
The  seams  lay  farther  apart.  The  layers  were  cemented  together  by  infiltrations  of 
hard  limestone.  In  oases  the  seams  were  filled  with  a  deposit  of  clay  of  ^e  consist- 
ency of  hard  putty.  The  strains  put  upon  the  dredge  in  removing  this  rock  were 
excessive.  During  fourteen  days'  trial,  of  which,  fifty  hours  were  lost  in  repairs  to 
dipper,  handle,  spuds,  and  machinery,  700  cubic  yards,  scow  measurement,  were  re- 
moved. 

Surface  blasting  was  begun  as  an  experiment  and  given  an  extended  trial  through- 
out the  balance  of  the  season.  Forcito,  a  patented  explosive,  was  adopted,  a  grade 
containing  60  per  cent  of  nitroglycerine  proving  most  effective. .  The  work  advanced 
in  sections  from  40  feet  to  80  feet  long  by  20  feet,  the  width  of  cutting.  Charges  of 
from  6  pounds  to  12  pounds  weight  were  spaced  along  a  line  about  8  feet  apart, 
lengthwise  of  the  cut,  weighted  and  lowered  to  the  bottom  from  the  side  of  the  scow, 
the  dredge  and  scow  removed  a  short  distance,  and  the  blast  fired.  The  loose 
material  had  previousl|r  been  cleared  from  the  section.  Three  such  strings  of  oar- 
txidges,  one  in  the  center  and  one  on  each  side  of  the  out,  were  in  succession  placed 
in  position  and  fired  before  dredging  began.    If  the  dredge  could  not  then  obtain 


the  depth,  further  blasting  was  employed  according  to  the  requirements  of  the  work. 

Early  in  the  work  a  number  of  blasto  missed  fire.  Investigation  showed  the  fail- 
ure to  occur  from  an  occasional  faulty  exploder.  A  tester  was  procured  and  there- 
after theexplodersfor  a  blast  were  connected  up,  tested,  and  inserted  in  the  cartridges 
without  breaking  connections.    No  further  failures  have  occurred. 

The  varying  quality  of  the  rock,  changing  several  times  perhaps  during  a  single 
day's  progress  from  a  shale,  brittle  and  slaty,  to  one  as  firm  and  solid  as  a  sandstone, 
or  perhaps  into  a  rotten  shale,  crossed  with  seams  and  weakened  by  voids  and  pockets 
of  dry  clay,  made  uncertain  the  extent  or  depth  to  which  a  section  would  be  loosened 
by  the  blasts ;  here  from  1  to  2  feet  below  the  depth  required,  there  scant  or  undis- 
turbed. If  after  two  or  three  trials  a  surface  was  still  a  few  tenths  shoal,  it  was 
passed  over,  the  small  practical  gain  not  compensating  for  the  time  required.  Ob- 
stinate sections  were  abandoned  temporarily  and  approached  from  another  direction 
later,  getting  a  different  angle  of  attack. 

The  strains  were  such  as  none  but  the  stoutest  machine  could  endure.  No  serious 
failure  occurred.  Minor  breaks  and  delays  were  frequent.  The  dipper  handle  and 
dipper  teeth,  spuds  and  spud-points  were  the  weak  places.  Various  forms  of  teeth 
and  methods  of  attachment  to  the  shell  were  tried.  None  lasted  for  any  length  of 
time.  Notwithstanding  the  large  percentage  of  time  lost  in  repairs,  supplying  new 
parts,  blasting,  moving  to  let  tows  pass,  clearing  ridges  of  loose  blocks  dangerous  to 
navigation,  as  well  as  the  required  maintenance  of  two  tugs  to  dispose  ol  so  little 
material,  it  was  demonstrated  that  the  channel  could  be  excavated  in  this  manner 
and  at  a  small  oost,  as  compared  with  the  usual  method  of  drilling  and  blasting. 
The  varying  nature  of  the  rock  with  its  seams  and  soft  pockets,  as  well  as  the  light 
depth  to  be  removed,  were  against  the  economical  employment  of  the  drilled-hole 
system.  No  additional  plant  or  crew  were  required  for  this  method,  and  the  one  on 
hand  was  kept  in  continual  employment. 

The  work  was  continued,  as  above  described,  firom  July  16  to  November  14^  during 
which  time  the  dredge  worked  756  hours  and  lost  248  hours ;  4,856  pound's  of  powder 
were  expended  in  loosening  the  rock  on  a  section  500  feet  by  100  feet ;  4,718  cubic 
yards  of  rock  and  165  cubic  yards  of  gravel,  scow  measurement,  were  removed  at  a 
cost  of  $1.62  per  yard  for  excavating  and  depositing  behind  dikes  at  the  Middle 
Grounds.  This  includes  all  current  repairs  and  additions,  as  well  as  operating  ex* 
penses. 

From  November  14  to  December  5  the  dredge  was  employed  in  scraping  the  loose 
material  from  the  section  above,  400  feet  long. 

Preparations  for  the  season  of  1892  began  March  15.  They  included  a  spare  dip- 
per-handle and  repairs  to  both  dippers,  a  set  of  dipper-toeth,  a  new  covering  for  the 
roof  of  dredge,  new  spud  chains  and  points,  general  overhauling  of  machinery,  and 
piping,  cleaning,  and  painting  throughout.  'Die  forged  and  cast  steel  teeth  used  in 
1891  proved  too  hard  and  brittle.  New  teeth  were  designed  in  the  light  of  the  year's 
experience.  The  inner  and  outor  legs  were  made  equally  strong.  Clamps  secured 
them  to  the  shell  in  such  a  manner  as  to  protect  the  weakened  section.  The  center 
tooth  was  shortened  enough  to  equalize  the  strains  throughout  the  set.  They  were 
made  of  Norway  iron,  warranted  to  bend  before  breaking,  and  tipped  with  tool  steel. 
They  have  been  in  use  six  weeks  now,  and  show  no  signs  of  wear  or  failure.  To 
thoroughly  test  the  merits  of  cast  steel  teeth  a  set  have  been  made  from  the  improved 
patterns  and  are  awaiting  trial. 

During  the  winter  some  study  was  made  of  the  Lobnitz  method  of  rook  excava* 
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tion  under  water  by  percussion  drills.  Trials  on  a  larpe  scale  Lave  l>o€n  8ur<  essfnl 
In  the  Suez  Canal  and  other  places  abroad.  This  rock  is  apparently  osj>ecially  a«lapt«Ml 
to  that  method.  The  amount  of  work  to  he  done  on  tli«^  Kuritau,  and  especially  the 
small  amount  of  funds  a\%ilahle  at  any  one  year,  would  not  warrant  the  building  of 
any  such  dredge  as  Lobnitz  employe*,  said  t^)  have  cost  $250,000,  and  patented,  it 
was  decided  to  continae  the  work  in  the  spring  by  surface  blasting.  ^ 

At  the  close  of  the  season's  work  in  December  a  careful  examination  by  8weepin<; 
the  dredged  channel  showed  blocks  of  loose  shale  scattered  over  the  section,  pushed 
out  of  reach  by  the  dipper  and  into  adjoining  cuts.  They  were  of  such  size  and 
number  aa  to  materially  decrease  the  practic^  working  depth  of  the  channel.  To 
gather  these  up  was  the  first  work  of  the  vear.  This  necessitated  going  over  the 
entire  section  witb  the  large  dipper  in  half  cuts,  the  dipper  working  over  a  quarter 
circle  only,  and  pushing  the  blocks  not  entering  the  dipper  always  toward  the  unfin- 
ished side;  454  cubic  yards  of  rock  were  picked  up  in  tiiis  way;  1,210  cubic  yards  of 
gravel  were  scraped  from  between  the  bulkhead  and  channel ;  and  at  the  lower  end 
of  the  rock  section  and  just  below,  where  some  material  had  settled  daring  the 
winter,  coming  from  Fox's  Gully. 

The  accompanying  map  shows  cross  sections  10  feet~apart,  over  the  area  of  rock 
work.  A  uniform  depth  of  10  feet  mean  low  water  was  not  obtained.  There  is,  how- 
ever, a  depth  of  9.5  feet  mean  low  water  or  more  throughout  the  limits  of  the  100- 
foot  channel,  excepting  two  small  sections  qi  the  south  cut  which  can  be  improved 
in  connection  with  the  corresponding  cut  on  the  new  seetion  above.  The  9.5  feet 
curve  drawn  on  the  map  indicates  this  channel.  A  place  measurement,  based  on  this 
and  preceding  survejrs,  shows  2,962  cubic  yards  of  rocK  and  4,555  cubic  yards  of  gravel 
removed  from  the  section.  The  reported  scow  measurement  made  a  total  of  5,864 
cubic  yards  of  rock,  7,775  cubic  yards  of  gravel,  percentage  for  rock  1  to  2,  for 
gravel  1  to  1.7.  A  deposit  during  the  winter  coming  frx>m  Fox's  Gully,  and  no  part 
of  the  place  measurement,  accounts  for  the  high  percentage  in  gravel. 

On  May  26  work  was  begun  on  the  northern  cut  of  the  second  section.  There  were 
2  feet  of  rock  to  be  removed.  It  has  proved  much  harder  than  an^  hitherto  encoun- 
tered, without  seams,  and  breaking  in  irregular  faces.  The  specific  gravity  is  1.65. 
Twelve  working?  days  were  required  to  advance  100  feet,  and  1,600  pounds  of  powder 
were  exploded  in  the  removal  of  347  cubic  yards  of  rock,  scow  measurement.  The 
dredge  was  moved  to  the  upper  end  of  the  same  cut,  and  better  results  have  been 
obtained.  The  dip  of  the  rock  mriy  be  more  favorable  to  the  reversed  direction  of 
attack ;  the  quality  is  the  same  in  appearance. 

The  work  this  seasoA  being  entirely  in  rock  and  the  output  small,  one  tug  has  been 
able  to  do  the  towing.    This  has  been  a  saving  over  previous  years  of  $500  per  month' 
in  running  expenses,  and  will  keep  down  the  cost  per  yard  should  the  rook  continne 
hard.    There  is  still  a  large  margin  before  the  limit  of  economical  work  will  be 
reached. 

With  the  exception  of  284  cubic  yards  placed  in  the  dikes  in  coarse  of  repairs,  the 
material  dredged  during  the  season  has  been  deposited  on  the  dumping  ground  be- 
hind Dike  2,  Karitan  River.  The  rock  being  placed  outjside  of  the  lighter  material 
deposited  in  former  years,  protects  it  from  scour.  The  capacity  of  the  dumping 
ground  is  ample  for  some  years  to  come. 

Should  the  rock  continue  as  the  present  run  it  would  seem  advisable  to  make  tM>nie 
experimeiite  with  the  percussion  drill.  A  simple  and  inexpensive  test  of  the  break- 
ing qualities  of  the  rock  could  be  made  with  an  ordinary  pile-driver,  of  th^  steam- 
hammer  type.  A  beetle  or  percussion  drill  of  oak,  armed  with  a  steel-cutting  wedj»<», 
held  in  position  in  the  ways,  and  receiving  rapid  blows  from  the  steam  hamnieri 
would  break  the  rock  much  as  a  stone  mason  shatters  a  block  by  many  light  hand- 
blows  delivered  in  the  same  spot.  The  beetle,  under  light  blows,  would  push  aside 
looHe  blocks  until  the  fixed  rock  was  reached,  an  advanti^e  over  the  raise-and-drop 
method  in  which  loose  rock  interferes  and  subjects  the  drill  and  guides  to  severe 
cross  strains.  No  alterations  would  be  required  in  the  pile-driver,  the  beetle  being 
hehl  in  position  and  handled  as  an  ordinary  spile.  Should  the  experiment  be  a  suc- 
cess, and  ])roiiii8o  cheaper  work  than  has  be(;n  done  by  surface  blasting,  a  machine 
could,  I  think,  be  e(|iiipped  with  a  set  of  three  or  four  cutters,  breaking  down  the 
full  width  of  a  rut  from  one  position,  and  at  an  expense  warranted  by  ths  amoant 
of  this  work  yet  to  be  done  upon  the  Baritan  Biver. 

Very  respectfully  submitted. 

C.  8.  KSLSBT. 

AsHiiant  Engimnr, 

Capt.  Tiios.  L.  Casky, 

Corps  of  Engintan,  U,  8,  A» 
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COMMERCIAI.  STATISTICS. 


Th©  following  statistics  relative  to  the  commerce  of  the  Raritan  River,  New  Jersey, 
daring  the  year  ending  December  31, 1891,  were  compiled  frolh  statements  furnished 
by  parties  making  shipments  over  this  waterway : 


Artiolee. 


Amount. 


Value. 


Vessels. 


Number. 


Arenige 
draft. 


Average 
toonage. 


Coal 

Buildinir  material  . 

Iron  and  ores 

Clay  and  sand 

Miscellaneous 


Total. 


429, 800 
634, 402 
37,  739 
176, 965 
287, 082 


$1,699,768 

2, 671, 345 

1, 132, 170 

219,  506 

25,408,510 


Steam  . 

Sail 

Barj^es. 
Kafts.. 


1,773 

3,932 

11, 871 

183 


.    Feet. 

7 


210 
134 
178 


1,566,888 


31,031,299 


17,759  ' 


F  10. 


IMPROVEMENT  OF  SOUTH  RLVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  uudertaken  by  the  United 
States  the  navigation  of  the  lower  2J  miles  of  its  course  had  been  aban- 
doned, and  a  canal  dredged  at  private  expense  from  a  short  distance 
below  Washington  to  Sayreville  on  the  Earitau  River.  In  1880,  when 
the  present  project  for  improving  the  river  was  adopted,  the  mouth  of 
this  canal,  on  account  of  its  faulty  location-,  had  shoaled  to  a  depth  of 
6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some  dis- 
tance above,  had  decreased  to  3.3  feet.  Above  Washington  a  depth  of. 
2.7  feet  existed  to  Bissetts,  3|  miles,  and  2.5  feet  to  Old  Bridge,  the 
head  of  navigation,  6J  miles  above  the  mouth  of  the  canal  at  Sayreville. 
The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  town  of  Wash- 
ington and  numerous  brickyards  did  a  commerce  on  the  river  valued  at 
$1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of 
the  latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8- feet 
mean  low  water  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old 
Bridge,  straightening  the  channel  at  two  points  by  cutting  across  the 
meadow.  It  is  estimated  to  cost  $194,695.  There  is  no  present  pros- 
pect of  closing  the  old  mouth  of  the  river,  as  it  is  strenuously  opposed 
by  the  inhabitants,  who  issue  injunctions  whenever  an  attempt  is  made 
to  place  material  in  that  part  of  the  channel.  That  portion  of  the 
project  which  contemplates  cutting  across  the  meadow  is  also  held  in 
abeyance  for  the  present  because  of  many  obstacles. 

The  amount  expended  on  this  improvement  to  June  30, 1891,  was 
$64,400.42.  With  tliis  amount  the  direction  of  the  mouth  of  the  canal 
had  been  changed,  the  dikes  below  Washington  completed,  and  a 
small  amount  of  dredging  done  on  a  shoal  above  Washington,  a  shoal 
at  the  mouth  of  the  Washington  Canal  removed,  and  a  channel  dredged 
60  feet  wide  through  the  canal,  and  50  feet  wide  across  the  shoal  in  the 
river  below  Washington. 

Operations  under  the  contract  dated  March  24,  1891.  with  Edgar  M. 
Payn,  for  the  removal  of  about  12,000  cubic  yards  of  material  at  38  J 
cents  per  cubic  yard,  as  detailed  in  my  last  report.,  were  begun  May 
25,  1891,  and  at  the  close  of  the  fiscal  year  ending  June  30, 1891,  8,842 
cubic  yards  had  been  removed.  The  contract  was  finished  July  15, 
1891,  the  total  amount  of  material  removed  being  10,551  cubic  yards. 
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Under  this  contract  the  channel  below  the  draw  of  the  Baritan  Biver 
Railroad  Company's  bridge  was  given  a  depth  of  4  feet  at  mean  low 
water,  with  additional  width  of  25  feet  for  a  distance  of  350  feet,  and 
tor  a  like  distance  above  the  bridge  the  width  was  increased  to  70  feet. 
At  Bourke  Beach  the  channel  was  given  a  depth  of  6  feet  at  mean  low 
water,  and  width  of  00  feet  for  a  distance  of  860  feet.  In  addition  a  bar 
opposite  Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at 
mean  low  water,  and  width  of  60  feet  for  a  distance  of  450  feet,  and  at 
the  junction  of  the  canal  and  South  Biver  a  channel  was  excavated  350 
feet  long,  60  feet  wide^  and  6  feet  deep  at  mean  low  water. 

The  present  condition  of  the  river  is  such  that  vessels  drawing  6 
feet  can  reach  the  Turnpike  Bridge,  about  2.4  miles  from  the  mouth,  at 
every  stage  of  the  tide. 

Authority  to  have  necessary  repairs  made  to  the  dike  at  the  mouth 
of  South  Biver  Canal  by  hired  labor  and  purchase  of  materiaLs  in  open 
market  as  the  most  economical  method,  at  a  cost  of  about  #300,  was 
granted  by  the  Chief  of  Engineers  September  29,  1891.  Work  was 
commenced  September  29  and  was  completed  October  9, 1891,  at  a  total 
cost  of  $295. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $5,152.45,  as  follows: 

Dredging  QBder  contract $4,10L70 

Repairs  of  dikes 295.00 

Inspection .• 167. 25 

Drafting , 225.00 

Administration ' 363.50 

Total 5,152.46 

The  sum  of  $30,000  can  be  expended  profitably  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 1894.  It 
would  be  applied  to  giving  the  channel  the  full  dimensions  required  by 
the  project. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry ;  nearest  light>honse,  Gxf  at  Beds  Lights  in  Raritan  Bay,  New  Jersey ;  nearest 
fort,  fort  at  Sandy  Hook,  Kew  Jersey. 

Amount  of  revenne  collected  at  the  port  of  Perth  Amboy  daring  the  fiscal  year 
ending  Jnne  30,  1892,  $19,072. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approTed — 

June  14,  1880 $40,000.00 

March  3,  1881 6,000.00 

August  2,  1882 10,000.00 

Augusts,  1886 5,000.00 

August  11, 1888 5,000.00 

September  19,  1890 5,000.00 

Total 71,000.00 

Amount  expended 69,552.87 

Money  statement 

July  1, 1891,  balance  unexpended $6,599.58 

June  30,  1892,  amount  expended  during  fiscal  year 5, 152. 45 

July  1, 1892,  balance  unexpended 1,447.13 

Amount  appropriated  by  act  approved  July  13, 1892 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 8, 447.  IS 

f  Amount  (estimated)  for  completion  of  existing  project 116, 695. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1894    30, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 
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COMMRRCIAL  STATISTI08. 


Tlie  following  statistics  relative  to  the  commefce  of  South  River,  New  Jersey,  dur- 
ing the  year  ending  December  31, 1891,  were  kindly  furnished  by  Capt.  Luther  Adams, 
of  New  Brunswick,  N.  J. : 


•  Article*. 

Amount. 

Value. 

Vessela. 

Number. 

Average 
ilrall. 

Average 
tonnage. 

Biiildinff  material 

Tont. 

338,700 

20,315 

10,320 

1,000 

$803,725 
92,300 
25,530 
124,350 

Steam 

Feet 

Coal  anS  wood 

Sail 

Barges.... 

3,472 
4,110 

6 
6 

63 

Fertilizera 

175 

MisoellaneoTui 

, 

Total 

370,335 

1,045,905 

7,582 

The  above  table  shows  an  increase  in  the  commerce  of  this  stream  of  6,181  tons 
over  that  reported  for  the  year  1890. 


F  II. 


IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY. 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  ves- 
sels drawing  less  than  4  feet.  Before  it«  improvement  was  undertaken 
by  the  United  States  a  6-foot  channel  had  been  dredged  at  private 
expense  which  had  shoaled  in  1872  to  5J  feet  and  in  1882  to  5  feet,  the 
range  of  the  tide  being  4.7  feet.  A  large  commerce  was  carried  on, 
however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Saritan  Bay,  at  an  estimated  cost  of  $30,475. 

The  amount  expended  under  this  project  to  June  30,  1891,  was 
$30,475,  with  which  a  channel  had  been  dredged  from  the  8-foot  curve 
in  Raritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a 
width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remainder. 

The  commerce  of  the  harbor  had  increased  greatly,  being  estimated 
at  $5,000,000,  besides  150,000  passengers  carried  annually. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30, 1890. 

The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  6 
feet,  mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows 
no  falling  off. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1894,  and  woidd  be  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,000. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 
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Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30, 1892,  $19,072. 

Original  estimate  (1873) $30,4^ 

Eevifled  estimate  (1884) 40,475 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  August  2, 1882 $30,475 

Amount  expended i 30,475 

Money  statement 

Amount  appropriated  by  act  approved  July  13,  1892 •.     $5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894      5, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Keyport  Harbor,  New  Jersey, 
during  the  year  ending  December  31,  1891,  were  compiled  from  statements  fur- 
nished by  parties  making  shipments  over  this  wat^er  way : 


Articles. 

Amount. 

Valte. 

Vewelt. 

Number. 

Average 
draft. 

Avprafje 
tonnage. 

Produce 

Tons. 
111,220 
70, 000 
40, 000 
10,  000 
3,650 
6,482 

$4  625  G45 

S<<^am     . 

5 

85 
103 

Feet. 

■   ? 

6 

453 

Brick  

280^000  '   Sftil 

175, 000  1    RariTiM  . . . 

80 

Fertilizers 

175 

liXimbor .../ 

lOO.  001) 

6, 2O0 

608,920 

* 

Coal  and  wood 

Miwrilaii«)ii» 

' 

Total 

241, 252 

5, 885,  705 

193 

Increase  in  tons  over  that  reported  for  year  1890,  18,287. 


F    12. 


IMPROVEMENT  OF  MATTAWAN  CREEK.  NEW  JERSEY. 

Before  its  imprbveinent  by  the  Government  this  small  stream  was 
obstructed  at  its  'entrance  into  Keyport  Harbor  by  a  mud  flat  on  which 
the  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  water, 
though  the  3-feet  channel  was  too  narrow  and  tortuous  for  use.  Above 
this  fiat  a  p^ood  4-foot  channel  existed  to  1 J  miles  above  the  mouth  and 
thence  to  the  steamboat  dock  at  Mattawan  3.6  feet,  shoaling  to  1.8  leet 
at  the  freight  dock  600  i'aet  above  and  1 J  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties 
it  carried  commerce  valued  in  1880  at  $800,000.  In  1885  the  comraerc43 
of  the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000.  It 
has  since  increased  to  187,850  tons,  valued  at  $2,403,200. 

The  project  for  the  improvement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
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fiom  tbe  mouth  to  Wirikson  Greets,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  Jupe  30, 1891,  the  amount  expended  under  this  project  was  $21,000, 
with  which  the  channel  had  been  dredged  to  the  required  depth  from 
the  mouth  to  the  freight  dock  at  Mattawan,  with  widths  varying  from 
100  to  30  feet. 

The  Atlantic  Dredging  Company,  under  their  contract  of  March  21, 
1891,  for  the  removal  of  about  6,300  cubic  yards  of  material  at  37  J  cents 
per  cubic  yard,  measured  in  scows,  began  work  Septemb^  9, 1891,  and 
completed  the  contract  September  26, 1891,  having  removed  5,028  cubic 
yards.  Under  this  contract  the  channel  on  the  north  side  was  given 
an  additional  width  of  35  feet  for  a  distance  of  1,420  feet  upstream 
from  the  mouth  of  creek.  The  channel  is  at  the  present  time  therefore 
from  90  to  125  feet  wide  and  4  feet  deep  at  mean  low  water  from  Key- 
port  Harbor  through  to  the  mouth  of  creek. 

There  had  been  no  appropriation  for  this  stream  since  1882  until  a 
small  one  of  $2,500  was  made  in  the  act  of  September  19, 1890. 

It  is  thought  that  $9,620  can  be  profitably  expended  in  still  fnrther 
enlarging  and  prolonging  the  channel  to  the  dimensions  required  by 
the  project. 

The  expenditures  during  the  fiscal  year  endings  June  30, 1892,  amount 
to  $2,485.87,  as  follows: 

Dredging  under  contract $1,885.50 

Inspection 169.75 

Diattiug , 150.00 

Administration 280.62 

Total 2,485i87 

This  work  is  in  the  collection  district  of  Perth  Amhoy,  which  is  tho  nearest  port 
of  entrv.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay.  Nearest  fort,  fort 
at  Sandy  Hook,  Now  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  end- 
ing June  30, 1892,  $19,072: 

▲MOUNTS  ▲PPROPRIATKD. 

By  act  of  Conirress  approved — 

March  3,1881  ....f. $15,000.00 

August  2, 1882 6,000.00 

September  19, 1890 2,500.00 

'     Total 23,500.00 

Amount  expended 23,485.87 

Money  statement. 

July  1,  1891,  balance  unexpended $2,500.00 

June  30, 1892,  amount  expended  during  fiscal  year 2, 485. 87 

July  1, 1892,  balance  unexpended 14. 13 

Amount  appropriated  by  act  approved  July  13,  1892 9, 620. 00 

Amount  available  for  fiscal  year  ending  JuneSO,  1893 9|634,13 
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COMMERCIAL  STATISTICS. 


The  following  stfttistica  relative  to  the  commerce  of  Matt  a  wan  Creek,  New  Jersey, 
during  the  year  ending  December  31, 1891,  were  kindly  furnished  by  Mr.  J.  W.  Maggs, 
of  Mattawan  Creek,  l^w  Jersey : 


Articles. 

Amount. 

Value. 

Vmselft. 

Kuinber 

Average    Averajpa 
draft.     I  tonnagie. 

Prodnce 

tons. 
75,000 
70,000 
40,000 
10,000 
3,550 
1,300 

11,875,000 

280,000 

175,000 

100, 000 

6,200 

97,000 

iJl 

2 
16 
100 

5 

228 

Brick : 

75 

Ferttlizew 

150 

Lumber 

Coal  and  wood                  

If  ittCfillaneoiiH 

Total 

'  1S9,860 

2.533,200 

117 

The  aboYQ  table  shows  an  increase  in  the  commerce  of  this  stream  of  12,000  tons 
over  that  reported  for  the  year  ending  December  31, 1890. 


F  13. 

IMPROVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW  JER- 
SEY. 

Shoal  Harbor  is  situated  on  the  south  side  of  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  Eiver,  New  Jersey.  The  har- 
bor is  fonned  by  a  slight  indentation  in  the  shore  line  where  Compton 
Creek  empties  into  the  bay.  The  outer  harbor  is  unprotected  by  pro- 
jecting'headlands  or  other  natural  topographical  features.  The  cn^ek 
is  used  principally  as  a  harbor  for  small  vessels  engaged  in  the  fish  and 
oyster  trade,  and  contains  ample  depth  of  water  for  this  purpose,  except 
at  the  entrance,  which  nearly  runs  dry  at  low  water,  thus  preventing 
vessels  from  entering  excepting  at  or  near  high  water. 

At  a  point  about  one-quarter  of  a  mile  above  its  mouth  the  creek 
is  crossed  by  a  fixed  bridge  without  a  draw,  beyond  which  no  vessels 
ever  go.  The  viUage  of  Port  Monmouth,  located  on  the  left  shore  of 
the  harbor,  is  the  principal  shipping  point  for  garden  truck  from  the 
adjacent  farming  districts  and  for  fish  and  oysters  taken  in  the  bay. 
These  products  are  shipped  directly  to  New  York  City  markets,  mostly 
by  a  steamboat  drawing  about  4  feet  of  water,  making  daily  trips* 
between  these  points.  About  100  sloops,  of  from  15  to  20  tons  bur- 
den, are  engaged  in  the  fish  and  oyster  trade,  and  find  shelter  dur- 
ing stormy  weather  in  the  lower  reaches  of  Compton  Creek  whenever 
they  can  enter  the  same.  Its  present  commerce  is  rei)orted  to  be 
48^000  tons;  mainly  farm  produce,  clams,  and  oysters. 

The  first  survey  with  a  view  to  its  improvement  was  made  in  18tS3,  by 
Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  whose  report,  dated 
January  7, 1884,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1884,  Part  I,  page  770. 

The  plan  of  improvement  adopt<*d  in  1884  had  in  view  the  connec- 
tion of  the  5-foot  mean  low-water  curve  of  the  creek  on  the  inside 
with  the  6  foot  curve  of  the  bay  by  means  of  a  dredged  channel  150 
feet  wide  and  the  protection  of  this  channel  against  shoaling  by 
means  of  a  timber  dike  placed  on  the  west  side  of  the  harborj  at  a 
total  estimated  cost  of  $64,130. 
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The  first  appropriation  was  made  in  the  act  of  September  19, 1890, 
the  wording  being  as  follows:  '*  Improving  Shoal  Harbor  and  Comp- 
ton  Creek,  New  Jersey,  so  as  to  give  -a  channel  4  feet  deep  at  mean 
low  water,  $6,000.'^ 

The  amount  expended  to  June  30, 1891,Vas  $1,649.80,  in  dredging 
the  channel  to  a  depth  of  4  feet  at  mean  low  water,  under  a  con- 
tract entered  into  with  Elijah  Brainard  on  March  20,  1891,  for  the 
removal  of  about  16,000  cubic  yards  of  material,  at  24|  cents  per  cubic 
yard.  At  the  close  of  the  fiscal  year  ending  June  30,  1891,  work 
under  the  contract  was  still  in  progress,  10,808  cubic  yards  of  mate- 
rial having  been  removed  and  deposited  behind  a  ne\«fc  bulkhead  con- 
structed by  the  steamboat  company;  giving  an  improved  channel,  with 
a  depth  of  4  feet  mean  low  water  and  width  of  70  feet  for  a  distance 
of  980  feet  from  steamboat  dock. 

The  work  done  during  the  present  fiscal  year  consisted  in  the  com- 
pletion of  the  contract  above  mentioned  by  the  removal  of  4,921  cubic 
yards  additional,  making  a  total  of  15,729  cubic  yards,  the  contract 
being  completed  JxQy  29, 1891.  The  resulting  channel  is  1,200  feet  in 
length,  beginning  at  the  bulkhead  at  the  mouth  of  the  creek  and  hay- 
ing a  width  of  100  feet  for  the  first  800  feet  and  of  70  feet  for  the 
remainder,  the  mean  low-water  depth  being  4 J  feet. 

The  sum  of  $8,000  can  be  profitably  expended  in  farther  extending 
and  deepening  this  cliannel  to  the  5  feet  required  by  the  project. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $3,350.20,  as  follows:  p 

Dredging  under  contract $2, 691. 86 

Inspection 111.  70 

Drafting 150.00 

Administration 396. 64 

Total 3,350.20 

This  work  is  in  the  coUection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry ;  nearest  light-house,  Naveslnk  Light,  and  nearest  fort,  fort  at  Sandy  Hook, 
New  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30, 1892,  $19,072. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  ajiproveil  Sei)tonil>er  19, 1890 $5, 000 

Amouut  expended 5,000 

Money  statement, 

July  1, 1891,  balance  unexpended $3,350.20 

June  30, 1892,  amount  expended  during  fiscal  year 3, 350. 20 

Amouut  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 130. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiuff  June  30, 1894  8, 000. 00 
Submitted  in  compliance  with  requirements  of  sectional  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  8TATISTIC8. 


The  following  statistics  relative  to  the  commerce  of  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  daring  the  year  ending  December  3l,  1891,  were  kindly  fumished 
by  Capt.  Benjamin  Griggs,  of  Port  Monmouth,  N.  J. :  ^ 


Articles. 

Value. 

Veesels. 

Number. 

Average 
draft. 

Avcra^ 
toBDa;;<n. 

TTarrn  nrodnoA          ..      ....     .   ...... 

Tom. 

27,000 
8,000 
7,000 

10,000 
1,000 

f  100, 000 
15,000 
12,000 
15,000 
15,000 

Steam 

Sail 

1 
120 

Feet. 

4 
2 

496 

Coal     

:SB 

niAtna  Rnd  fifth 

FertiliKPra           -   •     

1    . 

! 

! 

Total     

.  48,000 

157,000 

121 

The  above  table  shows  an  increase  in  the  commerce  of  aboat  12,500  tons  over  that 
reported  for  the  calendar  year  1890. 


F  14. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  Ibrmation  of  a  chaflnel  6  feet  deep  at  mean  low  water  and 
irom  300  to  150  feet  in  width  from  the  mouth  of  the  river  to  Bed  Bank^ 
on  the  North  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch, 
9  miles. 

In  its  original  condition  the  river  was  much  obstructed  by  sand  bars, 
on  whiih  the  best  depths  at  mean  low  water  were,  at  the  mouth,  3.9 
feet;  below  Highlands  Bridge,  5.4  feetj  at  Lower  Kocky  Point,  3.6  feet; 
at  Barley  Point,  3.3  feet;  at  Chalmers,  6  feet;  at  Oceanic,  5.5  feet;  be- 
low Bullevue,  3.1  feet;  at  Seabright,4.2feet;  at  Jumping  Point,  2.6  feet; 
at  Sedge  Island,  2.8  feet.  A  survey  completed  in  1887  shows  the  depths 
at  these  points  to  have  materially  increased,  being  at  the  month  5.9 
feet  and  below  Highlands  Bridge  7.7  feet;  and  in  1891  the  depths  had 
still  further  increased,  especially  at  those  points  which  were  the  most 
unfavorable  in  this  respect  before  the  work  of  improvement  had  been  be- 
gun, viz,  at  Lower  Eocky  Point  a  good  channel  with  a  minimum  depth 
of  7.1  feet,  and  at  the  cross-over  between  Barley  and  Upper  Bocky 
Points  a  channel  of  about  7  feet.  On  the  South  Branchy  where  depths 
were  never  as  good  as  on  the  North  Branch,  there  were  m  1891,  at  the 
close  of  dredging  operations,  a  channel  below  Bellevue  of  4.5  feet»  at 
Seabright  of  6.2  feet,  and  at  the  bend  at  Sedge  Island  of  6  feet;  this 
part  of  the  channel  is,  however,  very  liable  to  shoal,  and  is  probably 
materially  shallower  at  the  present  time.  The  fine  sand  composing 
the  bottom  is  so  movable  that  it  is  quite  impossible  to  foretell  the  iHwi- 
tion  or  extent  of  the  new  shoals  which  appear  each  spring,  due  to  the 
winter's  storms  and  tides;  but  during  the  summer  the  channels  can 
be  maintained  in  a  fairly  stable  condition  because  of  their  navigation 
by  paddle  steamers  and  the  comi)arative  absence  of  severe  storms, 

A  portion  of  the  $10,000  appropriated  by  the  act  of  September  19, 
1890,  was  expended  In  building  a  temporary  sheet-pile  spur-dike  at 
Upper  Rocky  Point,  for  the  purpose  of  deflecting  the  ebb  tide  into  the 
cross-over,  extending  thence  to  Barley  Point.    This  dike  was  erected  in 
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May,  1891,  and  is  marked  K  on  the  accompanying  map.  It  was  bailt 
with  as  little  expense  as  possible,  so  that  if  the  object  had  in  view  were 
not  accomplished,  it  could  be  readily  t^en  up  and  the  timber  disposed 
of  by  sale.  Map  No.  3  in  my  last  report  shows  the  condition  of  this 
part  of  the  river  at  the  time  the  dike  was  constructed,  and  the  present 
map  shows  the  condition  of  the  cross-over  channel  as  it  existed  in  the 
latter  part  of  December,  1891.  I  have  been  unable  to  make  a  survey 
this  spring  from  lack  of  funds,  but  the  master  of  the  steamboat  running 
from  New  York  to  Red  Bank  states  that  the  crossover  is  in  excellent 
condition.  A  farther  extension  of  the  dike  is  therefore  probably  un- 
necessary at  present,  and  the  necessity  of  having  a  permanent  dike  in 
this  location  can  be  aetermined  fally  before  the  present  temporary  one 
becomes  useless. 

The  total  amount  exx>eDded  upon  this  improvement  to  June  30, 1891, 
was  $218,498.10,  with  which  numerous  dikes  had  been  constructed  and 
channels  dredged  in  various  parts  of  both  the  North  and  South  Branches. 
The  dike  at  the  mouth  has  been  of  material  benefit  in  maintaining  the 
channel  depth  over  the  bar,  and,  as  it  had  fallen  into  an  unstable  con- 
dition from  loss  of  stone  filling,  it  was  repaired  during  October,  1891, 
by  dex>ositing450  cubic  yards  of  dock  stone  along  a  portion  of  the  face 
of  the  dike  at  the  rate  of  1  to  1^  cubic  yards  per  linear  foot. 

Besides  this,  the  work  accomplished  during  the  fiscal  year  just  closed 
consisted  in  dredging  in  the  South  Branch,  under  contract  with  P.  San- 
ford  Boss,  dated  March  20, 1891,  for  the  removal  of  about  11,000  cubic 
-yards  of  material,  at  35  cents  per  cubic  yard.  Work  began  May  13, 
1891,  and  was  in  progress  at  the  close  of  the  fiscal  year  ending  June  30, 
1891.  but  was  completed  the  next  day,  July  1, 11,390  cubic  yards  hav- 
ing been  removed  and  deposited  behind  the  dike  along  the  channel. 
Under  this  contract  the  channel  in  the  Sojath  Branch  between  Sedge 
Island  and  Seabright  was  redredged  to  a  depth  of  6  feet  at  mean  low 
water,  with  a  width  of  100  feet,  for  a  distance  of  900  feet. 

The  authority  of  the  Chief  of  Engineers  was  obtained  August  4, 1891, 
for  the  removal  of  a  shoal  in  the  channel  of  the  North  Branch  above 
Upper  Rocky  Point,  upon  which  the  steamers  of  the  Merchants  Trans- 
portation Lme  were  reported  to  ground  at  certain  stages  of  the  tide,  the 
work  to  be  done  by  hiring  a  dredge  in  open  market  at  a  rate  not  to 
exceed  $6  i)er  hour,  as  the  method  most  economical  and  advantageous 
to  the  Government,  the  total  cost  of  removal  not  to  exceed  $650. 
This  work  was  begun  August  1,  and  finished  August  9, 1891,  and  the 
shoal  removed  to  a  depth  of  6  feet  to  7  feet  at  mean  low  water,  and 
width  of  more  than  100  feet,  the  total  amount  of  material  removed 
being  1,956  cubic  yards,  at  a  total  cost  of  $564.  The  shifting  sand  of 
the  river-bed  during  the  past  winter  again  partially  destroyed  this 
channel,  and  funds  having  become  exhausted,  the  steamboat  company 
was  forced  to  dredge  away  this  obstruction  at  its  own  expense.  On 
the  10th  and  11th  of  August,  1891,  a  small  shoal  in  the  cross-over 
channel  was  removed  by  the  Merchants  Transportation  Line,  also  at 
their  own  expense,  to  a  depth  of  6  feet  mean  low  water  and  width  of 
60  feet  for  a  distance  of  90  feet,  the  amount  of  material  removed  being 
445  cubic  yards  and  cost  $144. 

It  is  thought  that  an  appropriation  of  $15,000  could  be  utilized  in 
dredging  and  restoring  the  dikes,  which  are  in  many  places  greatly  in 
need  of  repair,  and  an  additional  amount  of  $8,000  is  recommended  in 
order  to  strengthen  the  shore  line  of  Sandy  Hook  at  a  point  between 
Life-saving  Stations  2  and  3,  where  tlie  hook  becomes  very  narrow  and 
liable  to  be  washed  out  and  breached  by  heavy  storms,  thus  filling  up 
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the  Shrewsbury  Eiver  with  sand.  This  portion  has  heretofore  been 
kept  in  repair  by  the  New  Jersey  Central  Eailroad  Company,  but  sinee 
their  abandonment  of  the  route,  by  War  Department  order,  in  Octo- 
ber, 1891,  the  narrow  portion  mentioned  should  be  cared  for  by  the  Gov- 
ernment. 

In  addition  to  the  steamers  which  regularly  use  the  river  a  large 
number  of  small  sailing  vessels  are  engaged  in  the  shipment  of  coal, 
sand,  fish,  and  oysters. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  which 
$218,498.10  had  been  expended  June  30, 1891. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1892,  amount 
to  $5,961.68,  as  follows: 

Dredging  in  South  Branch .^ $3^986.50 

Riprapping  spnr-dike  in  North  Branch 800. 00 

Kiprapping  Dike  B.  at  mouth 450. 00 

Dredging  by  hired  labor  in  North  Branch 564. 00 

Inspection 93.85 

Surveying 59. 18 

Administration .8.06 

Total 5,961.58 

This  river  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry;  nearest  light-house,  Navesink  Light;  nearest  fort,  fort  at  Sandy  Hook.  New 
Jersey. 

Amount  of  revenue  coHected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30, 1892,  is  $19,072. 

AMOUNTS  APPROPRIATED. 

[Old  project.) 

By  act  of  Congress  approved — 

August  30, 1852  (survey) $1,500.00 

March  3, 1871  (dredging) 14,000.00 

March  3, 1873  (dredging) 5,000.00 

20,500.00 

[Existing  project.] 

By  act  of  Congress  approved — 

June  18, 1878  (diking) 18,000.00 

March  3, 1879 10.000.00 

June  14, 1880 :^0,000.00 

March  3, 1881 86,000.01) 

August  2, 1882  (dredging) 30, 000.  W 

August  5, 1886  (diking) 10,000.00 

August  11, 1888 •. 10,000.00 

September  19, 1890 10,000.00 

204,000.00 

Total 224,500.00 

Amount  expended 224,459.68 

Money  staUment, 

Julyl,  1891,  balance  unexpended $6,001.90 

June  30,  1892,  amount  expended  during  liscal  y <uir 5, 961. 58 

July  1,  1892,  balance  unexpended 40.32 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  liacal  year  ending  Juno  30,  1893 10,040.32 
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{Amount  (estimated)  required  for  completion  of  existing  project $20, 062. 00 
Amount  that  can  be  pron  tabl^  expended  in  fiBcal  year  ending  June  30, 1894    20, 062. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Shrewsbury  River,  New 
Jersey,  during  the  year  endine  December  31,  1891,  were  kindly  furnished  by  Capt. 
James  S.  Throckmorton,  of  Red  Bank,  New  Jersey :  • 


.  ArUclea. 

Amount. 

Value. 

VeeseU. 

Number. 

Average 
draft 

Average 
tonnage. 

Prodnco  ................-.••••.••••■ 

TonM. 
200,000 
7,000 

eo,ooo 

'    75,000 
276,000 

$2,000,000 

700,000 

455,000 

300,000 

2,770,000 

Steam. 
Sail. 
Bargee. 
Bails. 

42 

02 
82 
16 

8 

350 

OvHirAift  Anfl  fiflli 

25 

Fertilizers    

25 

Coal     

MificAlIaneuua             ................ 



Total 

623,000 

6,225,000 

181 

1 

1 

The  above  table  shows  an  increase  in  the  commerce  of  66,500  tons  over  that  re- 
ported for  the  year  ending  December  31, 1890. 


F15. 
IMPROVEMENT  OF  MANA8QUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

In  its  original  condition  this  stream  had  a  depth  of  from  4  to  6  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  its  outlet  into  the  ocean  by  a  sand  spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  communicating  with  the 
ocean  across  shifting  sand  bars,  on  which  the  best  depth  did  not  exceed 
IJ  feet  at  mean  low  water;  mean  range  of  tide,  2.4  feet.  In  severe 
storms  this  channel  was  sometimes  entirely  closed  by  the  sand. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated diedging  the  lower  river  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $39,000, 
with  which  two  jetties  had  been  constructed,  but  neither  to  its  full 
length,  appropriations  having  ceased  in  1882.  No  permanent  improve- 
ment had  been  effected. 

A  detailed  account  of  this  work  was  given  in  my  last  report,  page 
1010,  et  seq. 

There  were  no  expenditures  on  account  of  this  work  during  the  fiscal 
year. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest 
fort,  fort  at  Sandy  Hook,  New  Jersey. 

Amount  of  revenue  colle(;ted  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
imdiiig  June30,  1892,  $19,072. 
ENG  92 57 
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AMOUNTS  ArPROPKIATED. 

By  act  of  Congress,  appro  ved^- 

MarchS,  1879 $12,000 

June  14, 1880 20,000 

August  2,  1882 7,000 

September  19,  1890 2,000 

Total 41,000 

Amount  expeuded 39,000 


Money  stnteinent. 

July  1, 1891,  balance  unexpended $2,000.00 

July  1,  1892,  balance  unexpended 2,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 31,  OOO.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I,    harbor  acts  of  1866  and  1867. 
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APPENDIX  G. 


IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JER- 
SEY,  SCHUYLKILL  RIVER,  PENNSYLVANIA,  AND  RIVERS  IN  SOUTHERN 
NEW  JERSEY;  HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER  AND 
BAY;  CONSTRUCTION  OF  PIER  AT  LEWES,  DELAWARE;  DELAWARE 
BREAKWATER,  DELAWARE. 


REPORT  OF  MAJ.  C.  TV.  RAYMOND,  CORPS  OF  EXGTyEERS,  OFFICER  TX 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO.ISDS,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Delaware    River,    Peunsylvania    and*    6.  Construction  of  iron  pier  at  Delaware 

New  Jersey.  •  Bay,  near  Lewes,  Dt^laware. 

2.  Harbor  between  Philadelphia,  Penn-  1    7.  Delaware  Breakwater,  D<'laware. 

sylvania,  and  Camden,  New  Jersey.  "    8.  Rancocas  River,  New  Jersey. 

3.  Sehaylkill  River,  Pennsylvania.  9.  Alloway  Creek.  New  Jersey. 

4.  Ice  harbor  at  Marcus  Hook,  Pennnyl-  '  10.  Maurice  River,  New  Jersey. 

vania.  11.  Removing  sunken  vessels  or  craft  ob- 

5.  Ice  harbor  at  head  of  Delaware  Bay,  |  structing  or  endangering  naviga- 

Delaware.  I  tion. 

EXA^nNATION. 

12.  Location  and  plan  for  harbor  of  refuge  for  deep-draft  vessels  near  mouth  of  Del- 
aware Bay. 


United  States  Engineer  Office, 

Philadelphia^  Pa.,  July  ,9,  1S92. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  rei)orts 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1892. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major^  Corjps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chi€/  of  Engineers^  U.  8.  A. 
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G  1. 
IMPROVEMENT  OP  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JERSEY. 

The  project  for  this  improvement,  from  Philadelphia  to  the  sea,  is 
based  upon  the  report  of  a  Board  of  Engineers,  dated  Janaary  23, 1885, 
and  published  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1^:>85. 
It  provides  for  the  formation  of  a  permanent  channel  26  feet  deep  at 
mean  low  water  and  600  feet  wide  at  all  points  where  a  less  depth  and 
width  exist  between  deep  water  in  Delaware  Bay  and  a  point  about 
midway  between  the  American  Shipbuilding  Company's  yard  and  the 
Gas  Trust  Wharf  in  the  city  of  Philadelphiay  by  diking,  dredging^  and 
rock  removal. 

The  project  for  the  improvement  of  the  river  between  Trenton  and 
Bridesburg  was  approved  February  28, 1890,  and  is  published  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1890.  It  provides  for  the 
formation  of  a  channel  12  feet  deep  at  mean  low  water  over  Eonkora 
Bar  by  the  construction  of  a  dike  and  dredging. 

Expenditures  during  the  past  fiscal  year  have  been  applied  to  the 
following  operations: 

1.  Examinations  and  surveys  at  Five  Mile  Bar,  Mifflin  Bar,  Cherry 
Island  Flats,  and  Baker  Shoal,  to  determine  the  action  of  works  already 
built  and  the  condition  of  the  channels  at  these  localities. 

2.  Improvement  and  examination  of  Kinkora  Bar. 

3.  Improvement  and  survey  of  Bulkhead  Bar. 
These  operations  wiU  be  described  in  the  above  order. 

1.  EXAMINATIONS  AND  SURVEYS. 

Five  Mile  Bar. — ^This  obstruction  lies  directly  above  the  upper  end  of 
Petty  Island  in  the  port  of  Philadelphia.  The  works  existing  for  its 
improvement  consist  of  a  dike  extending  from  the  New  Jersey  shore 
at  Fishers  Point  to  within  2,000  feet  of  the  head  of  Petty  Island.  At 
the  close  of  the  fiscal  year  ending  June  30, 1890,  the  dike  had  reached 
an  extension  of  4,600  linear  feet,  of  which  the  upper  3,500  linear  feet 
consisted  of  a  random-stone  dike  founded  upon  a  brush-mattress  sill 
and  backed  with  gravel  and  bowlders  derived  from  the  excavation  of 
the  channel  at  Port  Eichmond,  and  the  lower  1,000  linear  feet  of  a  pile 
dike  filled  with  stone.  The  tops  of  these  constructions  were  carried  to 
a  height  of  2  feet  above  mean  high  water.  This  dike  has  not  been 
extended  during  the  past  two  years. 

At  the  close  of  the  fiscal  year  of  1891  the  action  of  the  dike  had 
formed  a  channel  from  12  to  13  feet  deep  at  mean  low  water  and  150 
feet  wide  across  the  bar.  An  examination  made  in  June,  1892,  shows 
that  there  is  now  a  channel  from  12  to  13  feet  deep  and  ttom  200  to  <300 
feet  wide  across  the  bar;  that  the  flood  channel  north  of  the  bar  has 
moved  upstream;  that  the  ebb  channel  south  of  the  bar  has  moved 
slightly  downstream  and  has  deepened  in  the  vicinity  of  the  crossing, 
and  that  the  12  and  18  foot  contours  in  the  same  locality  have  moved 
from  50  to  200  feet  to  th©  southward.  The  changes  are  general^  favor- 
able. 

Mifflin  Bar. — ^This  obstruction  lies  about  10  miles  below  Philadel- 
phia. The  existing  works  for  its  improvement  consist  of  a  random 
stoncdike  upon  a  brush-mattress  foundation  extending  from  the  Pennsyl- 
vania  shore  at  IJo^  Island  to  tho  head  of  Maiden  IvSland,  a  distaiK-e  of 
7,ti00  feet.    The  object  of  the  dike  is  the  improvement  of  the  main 
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sliip-chauuel  over  Mifflin  Bar  by  the  concentration  of  the  tidal  currents. 
The  dike  was  commenced  in  1885  and  completed  to  the  height  of  mean 
low  water  in  September,  1888.  Since  that  date  no  additions  have  been 
made  to  the  work. 

At  the  close  of  the  fiscal  year  of  1891  the  channel  across  the  bar 
dredged  in  1888  carried  a  mean  low-water  depth  of  25  feet  over  a  width 
of  175  feet,  the  width  having  been  reduced  from  200  feet.  The  24-foot 
channel,  with  its  original  width  of  275  feet,  remained  unchanged.  The 
lower  part  of  the  channel  had  materially  increased  both  in  width  and 
depth.  An  examination  made  in  June,  1892,  shows  that  the  changes 
in  progress  have  all  been  favorable,  the  25-foot  channel  having  now  a  min- 
imum width  of  200  feet  and  the  24-foot  channel  a  minimum  width  of 
350  feet. 

From  the  frequent  examinations  made  at  Mifflin  Bar  since  the  com- 
pletion of  the  dike  to  the  plane  of  mean  low  water  in  1888,  it  is  evident 
that  to  maintain  a  26-foot  low-water  depth  in  a  channel  600  feet  wide 
across  the  bar  the  present  dike  between  Hog  and  Maiden  Islands  will 
have  to  be  materially  raised  in  height.  The  cost  of  raising  this  dike  to 
the  plane  of  high  water  will  be  about  $100,000. 

Cherry  Island  Flats, — ^These  flats  are  situated  about  24  miles  below 
Philadelphia  and  just  above  the  mouth  of  the  Christiana  Eiver.  They 
lie  in  mid-stream,  separating  two  channels,  neither  of  which  had  orig- 
inally sufficient  depth  for  the  purposes  of  commerce.  The  western 
channel  had  an  average  low- water  depth  of  about  19  feet. 

The  formation  of  a  channel  west  of  the  flats,  having  a  width  of  about 
470  feet  and  a  depth  of  24  feet  at  mean  low  water,  was  commenced  in 
1879  and  completed  in  1884,  the  length  of  the  cut  oeing  nearly  2  miles. 
In  this  work  1,594,740  cubic  yards  of  material  were  removed  by  dredg- 
ing, at  a  cost  of  $400,000. 

The  general  project  for  the  improvement  of  the  river  provides  for  the 
widening  of  this  channel  to  600  feet  and  an  increase  of  depth  to  26 
feet  at  mean  low  water.  Frequent  examinations  since  1884  show  that 
the  cut  shoals  very  slowly,  so  that  it  is  more  economical  to  maintain  it 
by  dredging  at  long  intervals  than  by  the  construction  of  dikes.  An 
examination  made  during  May,  1892,  shows  that  the  channel  has 
shoaled  about  1.2  feet  over  a  distance  of  about  10,000  feet. 

Balcer  Shoah — This  shoal  is  situated  about  48  miles  below  Philadel- 
phia and  just  below  Eeedy  Island.  It  forms  a  serious  obstruction  in 
the  main  ship-channel,  carrying  a  depth  of  only  20  feet  at  mean  low 
water.  The  improvement,  as  proposed  by  the  Board  of  Engineers  of 
1884,  is  to  be  accomplished  by  a  dike  nearly  5  miles  in  length,  ex- 
tending from  the  lower  end  of  Eeedy  Island  to  a  i)oint  on  the  right 
bank  of  the  river,  below  the  mouth  of  Blackbkd  Creek. 

The  construction  of  this  dike  was  commenced  in  1887  and  continued 
until  December,  1889.  During  this  interval  the  dike  was  raised  to  the 
level  of  mean  low  wat^r  over  a  distance  of  about  6,000  feet.  The 
method  of  construction  employed  is  described  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1890.  Since  1889  no  work  ha«  been  done  on 
this  dike,  as  the  necessities  of  commerce  required  the  immediate  im- 
provement of  the  channel  at  Bulkhead  Bar,  where  the  results  of  the 
work  were  expected  to  furnish  valuable  information  for  the  continua- 
tion of  the  improvement  at  Baker  Shoal. 

During  the  past  fiscal  year  a  detailed  survey  of  the  channel  in  this 
locality  has  been  made  to  determine  the  changes  in  progress,  and  to 
famish  the  basis  for  a  project  for  the  continuation  of  the  improvement. 
The  plotting  of  this  survey  is  now  in  progress. 
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2.  IMPROVMENT  AND  EXAMINATION  OF  KTNKORA  BAR. 

This  locality  is  situated  in  the  reach  of  river  between  Trenton,  N.  J., 
and  Bridesbnrg,  Pa.,  and  about  25  miles  above  the  foot  of  Market 
street,  Philadelphia.  In  its  natural  condition  Kinkora  Bar  carrietl  a 
rulings  depth  of  7J  feet  at  mean  low  water  and  formed  the  only  obstmc- 
tiou  to  a  12foot  low-water  channel  as  far  up  river  as  Whitehill,  or  to 
within  5  miles  of  Trenton. 

The  project  for  the  improvement  of  this  locality,  approved  February 
28, 1890,  proposed  the  formation  of  a  12-foot  low-water  channel  across 
the  bar  by  thfe  aid  of  a  dike,  partly  closing  the  slough  south  of  New- 
bold  Island,  supplemented  by  dredging  on  the  line  of  the  proposed 
channel. 

During  the  year  1890  the  dike  was  built  and  a  channel  about  175 
feet  wide  and  12  feet  deep  at  mean  low  water  was  dredg^Ml  across  the 
bar.    The  total  cost  of  this  work  was  $12,648.23. 

During  the  past  fiscal  year,  under  an  open-market  agreement  with 
Michael  Herron,  dated  June  2,  1892,  308  cubic  yards  of  stone  were 
placed  in  the  dike  to  fill  depressions  caused  by  settiement. 

From  an  examination  made  at  the  close  of  the  past  fiscal  year  it 
appears  that  the  dredged  channel  has  shoaled  considerably  and  the 
line  of  deepest  water  has  moved  about  260  feet  to  the  westward.  The 
minimum  depth  across  the  bar  is  about  8  feet. 

3.  IMPROVEMENT  AND  SURVEY  OP  BULKHEAD  BAB. 

This  locality  is  situated  about  36  miles  below  Philadelphia,  or  about 
3  miles  above  Fort  Delaware.  In  its  unimproved  condition  the  shoal 
carried  from  20  to  21  feet  at  mean  low  water,  and  although  the  channel 
across  the  bar  had  been  repeatedly  deepened  by  dredging,  it  soon  re- 
turned to  its  original  condition,  aiid  formed  the  most  marked  obstruc- 
tion to  commerce  in  the  navigation  of  the  river  between  Philadelphia 
and  the  sea. 

The  project  of  the  Board  of  Engineers  of  1884  for  the  improvement 
of  this  locality  proposed  the  construction  of  a  random  stone  dikQ,  about 
14,000  feet  in  length,  brought  to  the  height  of  mean  low  water,  and  ex- 
tending along  the  easterly  side  of  Bulkhead  Shoal  from  the  upper  end 
of  Pea  Patch  Island,  upstream,  in  a  curved  line  approximately  parallel 
to  the  New  Jersey  shore  opposite. 

For  reasons  given  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1890,  page  872,  a  project  was  submitted,  and  approved  May  15, 1890, 
in  which  pile  dikes  filled  with  stone  were  submitted  for  the  previously 
l>rop()sed  random  stone  dikes^  and  east  and  west  dikes  in  place  of  the 
single  dike  along  the  west  side  of  the  channel.  Under  this  revised 
project  the  lengths  of  the  east  and  west  dikes  are,  resi)ectively,  4,200 
and  6,800  linear  feet,  and  their  estimated  cost  $280,000. 

Under  date  of  July  26, 1890^  a  contract  was  made  with  Colin  McLean 
for  the  construction  of  2,600  bnear  feet  of  the  east  dike;  and  on  March 
5,  1891,  a  contract  with  Isaac  H.  Hathaway  for  the  construction  of  the 
remaining  1,600  linear  feet  of  the  east  dike. 

During  the  past  fiscal  year  about  1,300  linear  feet  of  the  east  dike 
were  constructed  under  the  contraiit  with  Colin  McLean,  the  contract 
being  completed  on  February  5,  1892.  Under  the  contract  with  Isaac* 
H.  Hathaway,  1,360  linear  feet  of  the  east  dike  were  constructed,  the 
contract  being  practicaDy  completed  on  June  30,  1892,  The  total 
length  of  the  east  dike,  including  the  shore  extension,  is  4,053  fe^ 
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Under  an  agreement  witli  the  American  Dredging  Company  of  Phila- 
delx)hia,  Pa.,  dated  May  23, 1891,  to  remove  al^ut  45,000  cubic  yards 
of  material  from  the  channel  as  a  measure  of  temporary  relief,  4,523 
cubic  yards  of  material  were  removed  by  dredging,  the  work  being 
completed  on  July  2, 1891,  by  the  aggregate  removal  of  46,810  cubic 
yards,  tinder  an  open-market  agreement  with  the  American  Dredging 
Company  of  Philadelphia,  Pa.,  dated  December  19,  1891,  5,000  cubic 
yards  of  material  were  dredged  from  the  shoal  at  tlie  south  end  of  the 
channel,  the  work  being  completed  on  January  9, 1892.  During  No- 
vember, 1891,  and  May,  1892,  detailed  surveys  of  the  channel  across 
the  bar  were  made  to  determine  the  changes  in  progress. 

There  is  now  a  channel  across  the  bar  having  a  minimum  depth  of 
24  feet  at  mean  low  water  with  a  least  width  of  370  feet,  and  a  mini- 
mum depth- of  26  feet  at  mean  low  water  with  a  least  width  of  100  feet. 
A  comparison  of  the  surveys  of  November,  1891,  and  May,  1892,  shows 
that  favorable  changes  have  been  in  progress  since  dredging  was  dis- 
continued, and  it  is  hoped  that  the,  current  will  increase  the  width  and 
depth  of  the  channel  so  that  no  more  dredging  will  be  required.  The 
24-foot  contour  of  the  Hood  channel  on  the  west  side  of  the  river  has 
advanced  upstream,  but  as  yet  shows  no  deflection  towards  the  Dela- 
ware shore.  Under  these  circumstances  it  is  neither  necessary  nor 
desirable  to  commence  the  construction  of  the  west  dike,  which  Avill  not 
be  required  if  the  flood  channel  continues  to  deepen  along  its  present 
direction.  The  channel  depths  across  the  bar  before  and  aft^r  the  con- 
structien  of  the  east  dike  are  shown  on  the  accompanying  sketch. 

During  the  present  fiscal  year  it  is  proposed  to  apply  available  ftmds 
to  deepening  and  widening  the  channel  through  Cherry  Island  Flats, 
and  to  the  continuation  of  dike  construction  at  Baker  Shoal. 

Under  the  provisions  of  sections  6  and  11  of  the  river  and  harbor  act 
of  September  19,  1890,  the  following  cases  of  illegal  dumping  in  the 
Delaware  River  and  at  the  entrance  to  Delaware  Bay  were  reported  to 
the  district  attorneys  of  the  United  States  on  the  dates  indicated :  Feb- 
raary  24, 1891,  American  Dredging  Company,  dumping  in  the  channel 
near  Bridesburg;  February  6^892,  steamship  Casos,  discharging  bal- 
last in  channel  at  entrance  to  Delaware  Bay;  March  4, 1892,  steamship 
EndsMgh^  discharging  ballast  in  channel  at  entrance  to  Delaware  Bay: 
March  4, 1892,  steamship  Joseph  John,  discharging  ballast  in  channel 
at  entrance  to  Delaware  Bay;  June  4, 1892,  tug  Comety  Cai)t.  Edward 
Gorman,  owned  by  American  Dretlging  Company,  dumping  in  or  near 
channel  at  and  above  Mifflin  Bar  Dike;  June  4,  1892,  tug  Altotma, 
Capt.  John  Scully,  owned  by  Pennsylvania  Railroad  Company,  dump- 
ing in  channel  opposite  League  Island. 

The  Delaware  I^iver  is  tributary  to  the  foUowlng  coUection  districts :  Trenton, 
Philadelphia,  AVilinington,  and  Bridgeton.  The  amount  of  revenue  collected  in  these 
districts  during  the  year  ending  December  31, 1891,  was  $11,136,128.71. 

APPROPRIATIONS. 


Act  of— 

July  4, 1836 $15,000 

June  10,1872 10,000 

March  8, 1873 115,000 

June  23, 1874 60,000 

March  3, 1875 30,000 

August  14, 1876 40,000 

June  18,1878 110,000 

March  3, 1879 201,000 

Jujiel4,1880 235,000 


I  Act  of— 


March  3, 1881 $250,000 

August  2, 1882 286, 000 

Julv5,1884 200,000 

Augusts,  1886 210,000 

August  11, 1888 250,000 

September  19,  1890 240, 000 

Total 2,252,000 
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EXPENDITURES. 

Total  to  Juue  30,  1892 $2, 080, 721. 7« 

Total  amount  appropriated  on  present  project  to  June  30,  1892 900. 000. 00 

Total  expenditures  on  present  project  to  June  30, 1892 728, 721. 76 

Money  statement. 

July  1, 1891,  balance  unexpended $271,640.45 

June  30, 1892,  amount  expended  during  fiscal  year 100, 362. 21 

July  1,  1892,  balance  unexpended 171,278.24 

July  1,  1892,  outstanding  liabilities $4,629.67 

July  1,  1892,  amount  covered  by  uncompleted  contracts 4, 122. 23 

8,751.90 

July  1,  1892,  balance  available 162,526.34 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 212, 526. 34 


Amount  (estimated)  required  for  completion  of  existing  project 1, 675, 000.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 ^ 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statements  concerning  the  foreig^n  commerce  of  the  Delaware  River 
for  the  year  ending  December  31,  1891,  are  compiled  from  the  reports  of  the  Board 
of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange  of  the  city  of  Phil- 
adelphia : 


Articles. 


ImporU. 


Drugs  and  chemicals 

Groceries  and  provisions 

Cement 

Clay 

Coal 

Cotton  and  cotton  fabrics 

Coal  tar,  and  pitch  of 

Chalk 

Glass 

Goatskins,  bides,  and  f ors 

Frnits 

Fertilizers 

Hemp,  jute,  liax.  and  their  fabrics 

Hair,  and  manufactures  of 

Iron  ore 

Iron,TOannfactured 

Tin  and  tin  plates 

Ores.nietnls  and  mannfaotnros  of,  ot  liers 

Live  stock  and  fowls 

Leather,  and  manufactures  of 

Manufactures,  others 

Plaster  of  Paris 

Asphalt  and  asphalt  blocks  . . 
Stone,  and  manufactures  of. . . 
Salt.. 


Su^ar  and  molasses 

Su;;ar  cane 

Si>i>il8  and  plants 

Sulphur  ore 

Silks,  and  manufactures  of. . 

Tobacco 

AVines  and  liquors , 

Wool  and  woolen  fabrics — 


Gross  tons. 


107,061 

7,748 

82,507 

13, 057 

697 

730 

1,948 

30,408 

3,079 

1.666 

14,528 

10,  886 

14,082 

5.088 

406,926 

11,564 

54,023 

5,168 

46 

638 

1,490 

14, 249 

13,858 

1,778 

15, 174 

132, 739 

401.831 

2,196 

28,604 

85 

442 

772 

7,676 


Articles. 


Wood  pnlp,  paper  and  mannfactnTos 


of. 


Bags  and  other  paper  stock. 
Miscellaneous 


Total. 


Exportt. 


Agricnltoral  implements 

Animals  and  fowls 

Com  and  com  meal 

Wheat 

Flour 

Oats  and  oatmeal 

Oilcake 

Cars  and  locomotives 

Coal 

Cotton  and  cotton  manufurtures  — 

Iron,  and  manufactures  of 

Other  metals,  and  manufactures  of  . 

Lumber,  and  manufactures  of 

All  other  manufactured  articles 

Groceries  and  provisioifa 

Seeds 

Machinery  Mid  hardware 

Mineral  oil  and  products 

Other  oUs 

Beef,  pork,  and  products 

Glucose  or  ^rape  sugar 

Sutfar  and  sirup 

Tobacco,  and  manofaotures  of 

Miscellaneous 


Gross  toBiL 


5.jn 

32.  MO 
1,717 


1,381.871 


Total 1,M0,MI 


II. » 
89.  e» 

184.196 

101, 180 

4.838 

20.934 

Ki.-ili 

356,991 

«.l«i 

6,000 

M 

22,631 

10.3fi 

1.411 

2,0«3 

489 

655,901 

16.934 

30.444 

5.  an 

5.920 
8,151 
3,107 


Value  of  imports. 
Value  of  exports. 


PflSApn{;erR  arriving  firom  foreign  countries. 
PuH!4cngf  ri4  departing  for  foreign  countries  . 


•63,438.219 

42,845,711 

105, 283.943 


29.998 
4,627 


Total. 


S4,» 
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Comparative  statetiietU  of  valuer  of  experts,  imporU,  and  revenue  collected. 


Tear. 

Exports. 

Imports. 

Revonne. 

1887 

$33,813,024 
28,012,879 
31,403,720 
36,462,951 
42,^5,724 

$39, 572, 898 
45,020,132 
50,996,802 
66,067,011 
62,438,219 

$17,950,235 
20, 567, 684 

3888 

1889 

22,612,956 

1890 

27, 572, 351 

1891 - 

11,121,320 

Foreign  entrances  and  clearances. 


Class. 

Entered  from  foreign  ports. 

Cleared  for  foreign  ports. 

n 

i_j._i 

With  cargoes. 

In  ballast* 

With  car- 
goes. 

In  ballast. 

• 

American  steam  vessels  . . . 

No. 
43 
310 
566 
278 

Tons. 

55.713 
165,668 
804,156 
152,761. 

No. 

Tons. 

No. 

28 
285 
401 
276 

Tons. 

49, 626 
174,  55:J 
644,862 
175,821 

No. 
14 
3 
78 
17 

Tons. 
6,353 
1,477 
54,128 
8,448 

No. 

85 

603 

1,189 

599 

Tons. 
111,092 

American  sail  vessels 

Foreign  steam  vessels 

Foreign  sail  vessels 

5 
144 
28 

4,329 
289, 138 
27,598 

346, 047 

1,742,284 

364,628 

Total 

1,197 

1,178,818 

177 

271,065 

990 

1,044,862 

112 

70,406 

2,476 

2, 564, 651 

The  following  statements  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  year  ending  December  31,  1891,  have  been  compiled  from  re- 
turns miade  to  this  office  by  shippers  and  consignees: 


Articles. 


Gross  tons. 


Talne. 


Articles. 


Gross  tons. 


Value. 


Arriving. 

Brick  and  terra-cotta 

Chi;micals 

Coal 

Cement  and  plaster., 

Cotton 4.... 

Grain 

Hay 

Ice 

Iron,  pig 

Iron,  manufactnred . . 

Lumber 

Oystezs  and  fish 

Prodoce  and  fruit  — 

Phosphate  rocic: 

Fertilizers,  other 

Bailroadties 

Sugar 

Stone,  building 

Stone,  paving 

Sand 

Wood,  cord 

Miscellaneous 

Total 


25,160 

8,194 

268,716 

9,877 

6,458 

26.884 

5,564 

517,608 

14, 131 

85,206 

383,879 

28, 502 

33, 717 

45,338 

15,125 

27,473 

9,257 

88,523 

57,166 

666, 471 

21,878 

1,980,848 


$86,924 
268,779 
951, 791 
85,249 

1,291,600 
732. 340 
48, 179 

1,015»710 
305,449 

2, 980, 169 

3,843,437 
463,050 

1, 290, 350 
387.900 
185,397 
164,838 

1,061,420 

237,753 

196,192 

575, 670 

67,623 

76,742,316 


4, 325. 475 


92,  432, 136 


D^arting. 


Brick 

Chemicals 

Coal 

Cotton 

Grain 

Hay 

Iron,  pig 

Iron,  nianufiicturod 

Lumber 

Manure 

FertUizers 

Oysters 

Petroleum  and  products 

Produce 

Sand 

Sugar , 

Miscellaneous 


Total. 


25,522 

11, 367 

8,947,545 

8,060 

6,509 

8,320 

44,901 

97,967 

40,292 

114,  555 

42,272 

91, 714 

38, 776 

5,080 

40,931 

2, 258 

1, 662, 810 


$90,800 

365,639 

12,055,786 

1, 612, 000 

204,530 

90,774 

716,491 

3,824,446 

860,305 

123. 38& 

053,637 

1,284.000 

1,831,394 

76.625 

60,807 

270,960 

78, 804, 876 


6.188,879 


102,226,045 


Passengers  arriving  at  Philadelphia 954,468 

Passengers  departing  from  Philadelphia 957,310 

Total 1,911,773 
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Domestic  and  coastwise  arrivals  and  depariures  in  cargo. 


Clasa. 

Arrivals. 

Departares. 

Steamers 

*15,003 

8,275 

t25,263 

329 

♦16.070 

Sftiling  veHi^lri 

11.837 

<  *aiiftl  Doatfl  «n<l  barirrH 

:27,»17 
179 

Kfttt#  .       , .     .   . , 

Total 

49, 770 

58,108 

*Exc1iiiliDg  tugboats  and  ferryboats. 

t  Including  14,848  railroad  lighters  between  Camden  and  Philadelphia. 

{Including  17,253  railroad  lighten  between  Camden  and  Philadelphia. 

SUMMARY. 
Freight  movement 


Gross  tons. 


Value. 


Foreign : 

Arriving  .. 

Departing . 
Douiestlc: 

Arriving  . . 

Departing . 


1,381,871 
1,540,960 

4,325.475 
6, 188, 870 


$62,438.2X9 
42,845,724 

02,432.136 
102,226.045 


Total. 


13,437,191 


299,942,124 


Vessel  movemetii. 


Steam  vessels,  foreign  trade,  arriving 

Sailing  vessels,  foreign  trade,  arriving 

Steam  vesftela,  foreign  trade,  departing 

Sailing  vessels,  foreign  trade,  departing 

Steam  vessels,  domestic  trade,  arriving 

Sailing  vessels,  domestic  trade,  arriving 

Canal  Doat«  and  barges,  domestic  trade,  arriving. . . 

Kafts,  domostie  trade,  arriving 

St«am  vessels,  ilomestlc  trade,  departing 

Sailing  vesHels.  domestic  trade,  departing 

Canal  ooats  and  barges,  domestic  trade,  departing  . 
Rafts,  domestic  trade,  departing 


753 

621 

581 

581 

15.903 

8,275 

25,288 

329 

16,070 

11.937 

27,917 

179 

Total '. 108^349 


G2. 


IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVANIA, 
AND  CAMDEN,  NEW  JERSEY. 

The  original  project  for  this  improvement  is  contained  in  the  report 
of  a  Board  of  Engineers,  dat^d  March  30, 1888,  and  published  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1888.  It  provides  for 
the  removal  of  Windmill  and  Smith  Islands  aiid  tiie  adjacent  shoals 
80  as  to  form  a  26-foot  channel  about  1,000  feet  wide,  or  wider  if  found 
practicable  during  the  progress  of  the  work  along  the  front  of  the 
revised  Philadelphia  wharf  line,  from  Kaighn  Point  to  the  foot  of 
Petty  Island.  It  is  further  proposed  to  widen  the  Pennsylvania  Chan- 
nel at  Petty  Island  so  as  to  give  it  a  width  of  about  2,000  feet,  a  depth 
of  26  feet  over  a  width  of  about  1,000  feet,  more  or  less,  the  channel 
sloping  to  a  depth  of  12  feet  in  the  remaining  width,  and  a  resulting  . 
cross  section  at  half  tide  of  about  55,000  square  feet.    The  quantity  of 
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iDaterial  to  be  removed  is  about  18,000,000  cubic  yards.  The  cost  of 
the  dredging  required  to  carry  out  this  project  was  estimated  at 
$3,600,000. 

This  project  provides  further  for  the  simultaneous  regulation  of  the 
port  wardens'  lines  of  both  shores  of  the  river,  so  as  to  maintain  the 
assigned  section  of  the  new  channel,  and  the  establishment  of  these 
lines  by  actual  constructions  during  the  progress  of  the  work. 

The  river  and  harbor  act  approved  September  19, 1890,  contained  an 
appropriation  of  $200,000  for  continuing  this  improvement,  with  the 
following  provisions : 

Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  Wat  for  the 
work  required  for  the  improvement  of  the  Delaware  River  between  the  cities  of 
Philadelphia,  Pennsylvania,  and  Camden,  New  Jersey,  according  to  the  plan  reported 
by  the  Board  of  Ene^ineers,  and  transmitted  to  Congress  April  seven,  eighteen  hun- 
dred and  eighty-eight,  and  printed  as  House  Executive  Document  two  hundred  and 
sixty,  Fiftieth  Congress,  first  session,  or  such  modifications  thereof  as  may  be  deter- 
mined upon  by  the  Secretary  of  War :  Provided,  That  the  cost  of  the  improvement 
shall  not  be  thereby  increased,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law. 

The  sundry  civil  act  approved  March  3, 1891,  appropriated  $300,000 
for  continuing  the  improvement  with  the  following  provisions: 

Provided,  That  the  plan  for  the  improvemeipt  may  be  modified  by  changing  the 
line  limiting  the  excavation  on  Petty  Island  to  such  position  as  the  Secretary  of  Wai: 
may  consider  desirable,  and  the  material  to  be  removed  from  said  islands  and  shoals 
under  this  appropriation  and  appropriations  heretofore  made  shall  be  deposited 
and  spread  on  League  Island,  and  to  the  extent  of  the  cost  of  such  deposit  and 
spreading  the  said  appropriations  are  hereby  made  available:  Provided,  further, 
That  the  title  to  any  additional  lands  acquired  for  this  purpose  shall  be  vested  in 
the  United  States  without  charge  to  the  latter. 

By  this  legislation  the  original  project  was  modified  by  providing  for 
the  deposit  and  spreading  of  matenal  on  League  Island,  a  work  which 
has  no  relation  to  the  scheme  of  harbor  improvement  and  the  cost  of 
which  was  not  included  in' the  original  estimates.  At  the  present  con- 
tiact  prices,  however,  this  additional  work  can  be  executed  without  in- 
creasing the  estimated  cost  of  the  improvement. 

Previous  to  the  commencement  of  the  past  fiscal  year  the  following 
work  had  been  accomplished. 

During  the  fiscal  year  ending  June  30,  1800,  title  to  the  lands  neces- 
sary for  the  improvement  was  vested  in  the  United  StatiCS. 

During  the  fiscal  year  ending  June  30,  1891,  harbor  lines  conforming 
to  the  new  conditions  were  established  by  the  War  Department.  A 
contract  was  entered  into  with  James  A.  Mundy  &  Co.,  of  Pliiladel- 
l)hia,  Pa.,  for  all  the  work  required  for  the  improvement.  This  con- 
tract provided  specifically  for  the  excavati(m  of  about  700,000  cubic 
yards  of  material  from  Windmill  Island,  to  be  deposited  on  League 
Island,  and  the  removal  of  about  8,200  feet  of  piling  and  revetment 
from  the  shores,  the  work  to  be  completed  on  or  before  December  31, 
1891. 

On  June  27,  1891,  at- the  request  of  the  contractors,  the  contract  was 
modified  by  providing  for  the  excavation  of  about  1,075,000  cubic  yards 
before  Pecember  31, 1891,  in  order  to  permit  a  cut  of  12  feet  instead  of 
8  feet  below  mean  low  water,  and  thus  facilitate  the  use  of  deep-draft 
plant.  Under  this  contract  10,31 8  cubic  yards  of  mater i  al  were  removed 
from  Windmill  Island  and  deposited  alongside  of  the  dike  at  League 
Island,  and  work  was  in  progress  upon  the  removal  of  1,260  linear  l<eet 
of  revetment. 

A  hydi'ographic  survey  was  made  before  the  commencement  of  the 
work.  ^  T 
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On  December  31,  1891,  the  date  fixed  In  the  contract  for  the  com- 
pletion of  a  definite  portion  of  the  work,  1,369  linear  feet  of  revetment 
had  been  removed;  and  170,602  cubic  yards  of  material  had  been 
dredged  from  Windmill  Island,  99,229  cubic  yards  of  which  had  been 
deposited  on  League  Island  and  the  remainder  along  the  shore  prepar- 
atory to  its  dei)08it  on  the  island.  At  the  request  of  the  contractors, 
who  stated  that  they  had  met  with  unexpected  obstacles  and  delays, 
tlie  time  for  the  completion  of  the  allotted  work  was,  on  December  28, 
1891,  extended  to  June  30, 1892. 

During  the  past  fiscal  year  2,330  linear  feet  of  piling  and  revetment 
have  been  wholly  removed  and  923  linear  feet  have  been  removed  to  the 
level  of  low  water;  312,111  cubic  yards  of  material  have  been  dredged 
from  Windmill  Island  and  the  adjacent  shoal;  and  287,736  cubic  yards 
of  material  have  been  deposited  on  League  Island.  That  portion  of 
the  dredged  material  which  has  not  been  deposited  on  League  Island 
has  been  placed  along  the  south  shore  of  the  island  near  the  pulsome- 
ters,  in  shallow  water  and  within  the  limiting  line  of  scour,  and  is  to 
be  transferred  to  the  island  a«  soon  as  possible.  Payments  are  made 
only  for  material  actually  placed  on  the  island. 

Durfng  the  year  repeated  surveys  were  made  at  and  in  the  vicinity 
of  League  and  Windmill  islands  to  determine  the  changes  in  progress. 

The  excavating  plant  employed  in  the  work  is  specified  in  the  follow- 
ing table: 


No. 

Name. 

Kind. 

Estimated 

canacity  for 

Ubonni. 

1 

America 

Dipp6r    

Ou.  yard: 
l.BOO 
2,400 

?, 

ColumbuB 

KnaJeeB  chain 

3 

Norwalk 

DioDer  

700 

A 

TlaiK^ftreon 

do 

1,200 

5 

Rattler  

do : 

1.500 
800 

n 

Starbuck 

:.do t 

7 

Achillea 

Clamshell 

1,200 

R 

Vim  

do 

1,200 

9 

Somen 

DiDDor 

700 

The  following  table  gives  the  monthly  and  total  performances  of  the 
dredges  since  the  beginning  of  the  work: 


Date. 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

Total. 

1891. 
Jnne 

10, 318 

13,682 

413 

5,406 

10,818 
54,414 

July 

22,427 

16.171 

22,347 

629 

3.995 
25,984 
23,224 
22,828 

6,015 

1,189 

5,391 

256 

4,548 
12,564 
11, 012 

6,889 
10,279 
16,041 

253 

3,311 

861 

J 

A  ni^ust 

1 

43,027 

September 

October 

1 

61,058 

1 

885 

1892. 
March 

1,419 
11,469 
11,623 

8.084 

'"'276' 
*  "6,*i66' 

6,686 

966 

622 

14,194 

11,100 

April 

2,599 

41,294 

Mav 

35,44S9 

JUQO 

11.311 

1,441 

63,964 

Total 

41,130 

137, 605 

13,451 

28,124 

65,804 

10,807 

21,468 

2,599 

1,441, 

322,429 

By  comparison  of  the  survey  made  in  October,  1890,  before  the  com- 
mencement of  the  work,  with  surveys  made  in  December,  1891,  and 
June,  1892,  it  is  found  that,  in  addition  to  the  material  removed  by 
dredging,  about  35,000  cubic  yards  of  material  have  been  removed  by 
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scour  from  the  shoal  below  Windmill  Island.  The  surveys  show  no 
indications  that  the  movement  of  this  material  has  produced  any  inju- 
rious eflPect  upon  the  channels  of  the  river. 

The  location  of  the  excavation  is  shown  on  the  accompanying  sketch. 

In  placing  the  dredged  material  on  League  Island  three  steam  pul- 
someters  have  been  employed.  Dredges  and  a  centrifugal  pump  were 
also  temporarily  used  for  this  purpose  while  the  pulsometers  were  being 
constructed  or  repaired.  The  following  is  a  brief  description  of  the 
pulsometers : 

Pttlsometer  JTo.  1. — ^This  is  the  machine  known  by  the  contractors  as 
the  "Big  Jim.'^  It  has  a  cylinder  capacity  of  15 J  cubic  yards,  with  26- 
inch  intake  and  discharge  pipes.  This  pulsometer  was  at  first  estab- 
lished on  a  large  boat  and  pumped  material  directly  from  the  bottom, 
where  it  was  dumped  by  the  scows.  This  arrangement  did  not  give 
satisfactory  results,  and  in  October,  1891,  it  was  established  upon  a 
pile  foundation.  It  is  now  arranged  to  pump  material  directly  from 
the  scows. 

Pulsometer  No.  2, — ^The  construction  of  this  pulsometer  was  com- 
menced in  September,  1891,  and  completed  in  March,  1892.  Its  cylinder 
is  established  in  a  water-tight  caisson,  with  its  foundation  18  feet  below 
mean  low  water.  It  has  a  cylinder  capacity  of  33  cubic  yards,  with  30- 
inch  intake  and  discharge  pipes.  It  is  arranged  to  pump  material  from 
the  bottom,  where  it  is  dumped  by  the  scows.  It  will  probably  be  re- 
constructed so  as  to  pump  ddrectly  from  the  scows. 

PuUofheter  No,  3. — ^This  sinall  machine  was  established  in  April,  1892, 
upon  the  caisson  of  pulsometer  No.  2,  to  determine  by  experiment  the 
practicability  af  pumping  the  material  directly  from  the  scows.  It  has 
a  cylinder  capacity  of  10  cubic  yards,  with  12-inch  intake  and  discharge 
pipes,  and  steam  slide  valves  controlled  by  hand.  The  intake  pipe  has 
a  flexible  rubber  joint  and  is  moved  by  a  light  derrick  controlled  by 
hand.  The  water  needed  to  dilute  the  material  is  pumped  through 
pipes  arranged  for  the  purpose.  The  experiments  with  tliis  machine 
were  so  satisfactory  that  pulsometer  No.  1  has  been  arranged  for  this 
method.  Its  advantages  over  the  method  of  pumping  from  the  bottom 
are  as  follows:  It  requires  the  pumping  of  much  less  water:  all  the 
operations  are  under  view;  there  is  much  less  liability  to  stoppage  of 
the  pipes  by  logs,  roots,  and  stones;  it  is  easier  to  remove  obstructions 
and  make  repairs;  tight-bottomed  scows  can  be  employed,  and  all  the 
material  is  deposited  without  loss. 

The  following  table  gives  the  monthly  and  total  performances  of  the 
depositing  plant  since  the  beginning  of  the  work: 


Date. 

No.l. 

No.  2. 

No.  3. 

Dredges. 

Centrifu- 
gal pump. 

Total. 

July 

1891. 

3,155 
12,685 
8,213 

8,155 
12,685 
9,5i3 
1  0-16 

A.1121ist          .......                                 .        .. 

SeDcembcr 

1,330 

1,046 

20,055 

50,015 

27,651 
709 
36,941 
15,068 
13.711 

Octolier. . , 

November 

1.837 
893 

21,802 
50,908 

27,651 

9, 120 

40,800 

30  988 

December 

tTADQary  - .  t  . » 

1802. 

MaTCh.'. 

8,411 

April 

12,859 
21,920 
9,927 

Mftv 

June- -  -- 

41, 310 

64,948 

TotAl . . 

166,526 

49,721 

44.706 

24,053 

2,730 

287.736 
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The  greatest  performances  of  the  pulsometers  per  actual  working 
hour  were  as  follows: 

Cabic  yards. 

No.  1 450 

No.  2 452 

No.  3 115 

The  total  amount  of  work  accomplished  to  June  30/ 1892,  is  as  fol- 
lows: 

'  Cable  yards. 

RemoA'al  of  WindiniU  Island : 

Mat-erial  removed  by  dredging 322, 429 

Material  removed  by  scour 35, 000 

Total 357,429 

I/inear  feft. 

Piling  and  revetment  wliolly  removed, -.1 2,330 

Revetment  removed  to  low  water 923 

The  cost  of  this  work,  not  including  34,693  cubic  yards  of  material 
dredged  but  not  deposited  on  League  Island  and  923  linear  feet  of 
revetment  not  wholly  removed,  was  $33,560.27. 

Cubic  yardft. 
Fniing  at  League  Island: 

Material  deposited  on  the  island 287,736 

The  cost  of  this  work  was  $27,334.92. 

Under  date  of  June  24,  1892,  the  contractors  applied  for  an  extension 
of  three  months  of  the  time  fixed  for  the  removal  of  Windmill  Island 
and  the  adjacent  shoal  to  the  level  of  12  feet  below  mean  low  water, 
stating  that  they  expected  to  excavate- and  deposit  250,W)0  cubic  yards 
of  spoil  during  the  month  of  July,  1892,  and  at  least  300,000  cubic  yards 
during  each  month  thereafter.  Under  date  of  June  28, 1892,  the  time 
was  extended  to  July  31,  1892,  with  the  understanding  that  if  the 
aiuount  of  work  anticipated  is  executed  during  the  month  of  July,  an 
application  for  further  extension  will  receive  favorable  consideration. 
The  api)lication  of  the  contrjictors  and  the  report  and  recommendation 
of  this  office  are  appended  hereto. 

Up  to  the  present  time  no  piers  or  bulkheads  have  been  advanced  to 
the  new  harbor  lines  either  on  the  Philadelphia  or  Caniden  shores. 
The  adoi)ted  projetjt  for  the  improvement  requires  the  advance  of  piers 
and  bulkheads  during  the  progress  of  the  work.  The  work  already 
executed  has  not  sufficiently  increased  the  channel  volume  to  make 
this  advance  necessary,  but  when  Windmill  Island  has  been  excavated 
to  the  level  of  12  feet  below  low  water  no  further  excavation  should  be 
made  in  this  part  of  the  harbor  untill  compensation  has  been  provided 
for,  especially  on  the  Camden  shore. 

It  is  understood  that  a  sufficient  i)art  of  the  Camden  shore  will  be 
advanced  as  soon  as  dredged  material  can  be  obtained  from  the  islands, 
but  under  existing  law  all  material  removed  with  fimds  now  available 
must  be  deposited  on  League  Island.  Unless  the  advance  of  a  portion 
of  the  Camden  shore  can  be  i)rovided  for  it  will  probably  be  necessary 
to  transfer  dredging  operations  to  the  north  shore  of  Petty  Island  and 
suspend  the  work  of  removing  the  islands  in  mid-channel  until  the 
filling  of  League  Island  has  been  completed. 

This  extensive  and  costly  improvement  was  undertaken  by  the  Gen- 
eral Government  upon  the  urgent  representations  of  the  local  authori- 
ties and  the  leading  commercial  and  trade  organizations  that  it  was 
necessary  in  order  to  provide  for  a  large  increase  in  wharf  fiudlities 
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demanded  by  commerce.  The  complete  and  comprehensive  recon- 
struction of  the  Philadelphia  water  iront  forms  a  most  important  part 
of  the  project,  and  this  part  was  to  be  eflfected  during  the  progress  of 
the  work  of  excavation  by  the  local  interests,  without  the  assistance  of 
the  General  Government  The  harbor  commissioners  for  the  city  of 
Philadelphia  have  given  this  subject  careful  consideration,  and  al- 
though there  are  considerable  difficulties  in  the  way  of  preparing  a  sat- 
isfactory plan  of  operations,  it  is  believed  that  a  practical  solution  of 
the  problem  will  soon  be  reached.  At  the  request  of  the  board  of 
harbor  commissioners  I  submitted  to  them  a  preliminary  report  on 
this  subject  on  March  10, 1892.  This  report,  being  of  interest  in  con- 
nection with  the  improvement,  is  appended  hereto. 

The  commercial  statistics  pertaining  to  this  work  are  included  in  the 
statistics  accompanying  the  report  for  improvement  of  Delaware  River. 

This  work  lies  in  the  coUection  district  of  Philadelphia,  at  which,  as  a  port  of 
entry,  there  was  collected  during  the  year  ending  December  31,  1891,  revenue  to  the 
amount  of  $11,121,320.14.  The  nearest  fort  and  light-houses  are,  respectively,  Fort 
Mifflin  and  SchuylkiU  River  range  lights. 

• 

APPROPRIATIONS. 

Act  of— 

August  11, 1888 $500,000.00 

September  19,  1890 200,000.00 

March  3,  1891 300,000.00 

1,000,000.00 

EXPENDITURES. 


Total  to  June  30,  1892 3ft4,208.56 

Total  appropriations  under  present  project,  to  June  30,  1892 700, 000. 00 

Total  exx>enditures  under  present  project,  to  June  30,  1892 64, 208. 56 

Money  statement 

July  1,  1891,  balance  unexpended *. $689,973.92 

June  30,  1892,  amount  expended  during  fiscal  year 54, 182. 48 

Julv  1,  1892,  balance  unexpended 635,791.44 

July  1,  1892,  outstanding  liabilities $19, 524. 54 

July  1,  1892,  amount  covered  by  uncompleted  contracts. ..  616, 266.90 

685,791.44 


Ainount  appropriated  by  act  approved  August  5,  1892 41, 000. 00 

'  Amount  (estimated)  required  for  completion  of  existing  project 2, 759, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1894 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPLICATION  OF  JAMES  A.  MUNDY  A  CO.,  CONTRACTORS  #OR  TIIR  IMPROVEMENT  OF 
THE  H ARDOR  OK  PHILADELPHIA,  FOR  FURTHER  EXTENSION  OF  TIME  FOR  COMPLE- 
TION OF  CERTAIN  WORK  PROVIDED  BY  THE  CONTRACT  TO  BE  COMPLETED  BY  DE- 
CEMBER 31,    1891. 

Philadelphia,  June  t4, 1892, 
Sir  :  We,  the  contractors  for  the  work  of  improving  the  harbor  of  Philadelphia, 

respectfully  request  that  the  time  fixed  for  our  contract  for  the  removal  of  Windmill 

Island  to  the  12-foot  plane,  be  extended  for  a  period  of  three  months  from  June  30. 

1892. 
Since  the  very  beginning  of  this  work  grave  difficulties  have  been  encountered, 

and  have  not  been  successfolly  overcome  until  within  the  past  ten  days;  the  greatest 
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difficulties  have  arisen  in  connection  with  the  deposit  of  spoil  upon  League  Island, 
and  in  the  solution  of  that  problem  we  have  spent  mnoh  time  and  energy,  and  a 
great  deal  of  money.  Our  experiment-s  and  experience  have  demonstrated  that  tho 
spoil  is  of  such  a  nature  that  it  could  not  have  been  dumped  from  cars  except  by  the 
use  of  heavy  streams  of  water;  and  even  now  powerful  pumps  must  be  used  to  throw 
streams  of  water  into  the  scows  to  cut  up  the  mud  and  in  order  to  dump  it  from  the 
scows.  Finally,  however,  the  big  pulsometer  has  been  completed,  its  defects  have 
been  remedied,  and  it  has  been  in  perfect  working  order  for  about  t<en  days.  During 
tliat  period  the  pump  has  been  timed,  and  has  been  found  to  put  ashore  at  the  rate  of 
1,000  yards  of  spoil  per  hour,  aud  on  one  occasion  it  went  as  high  aa  1,500  yards  i>er 
hour  (750  yards  in  twenty-nine  minutes  by  actual  timing).  llLe  small  pulsometer 
and  the  ^^  Bic  Jim^'^re  still  upon  the  work,  and  have  been  depositing  spoil.  The 
capacity  of  tne  **  Big  Jim''  when  taking  mud  from  the  scows  wul,  it  is  believed,  be 
from  4,000  to  5,000  cubic  yards  per  day,  while  the  new  new  pulsometer  can  easily 
handle  10,000  cubic  yards  per  day.  Under  these  circumstances  we  feel,  in  view  of 
the  work  actually  done  during  the  past  ten  days,  that  the  question  of  putting  the 
spoil  ashore  has  been  settled,  and  we  nave  now  turned  our  attention  to  the  other  end 
of  the  work.  Circumstances  have  heretofore  caused  us  to  regard  the  filling  in  of 
League  Island  as  the  principal  thing  to  be  done,  but  we  are  now  actively  engaged 
upon  what,  of  course,  is  the  real  work,  the  removal  of  Windmill  Island. 

Before  the  pulsometer  was  completed  we  had,  at  considerable  expense,  kept  a 
large  dredging  plant  upon  the  work,  though  we  were  obliged  to  keep  it  working 
just  long  enough  to  get  out  1,500  or  2,000  cubic  yards  per  day.  That  plant  we  have 
still  here,  but  as  all  of  our  energies  have  been  until  recently  devoted  to  the  League 
Island  end,  we  find  the  output  of  our  dredging  plant  less  than  it  would  otherwise 
have  been.  Repairs  and  alterations  are  being  pushed  rapidly,  and  at  the  present 
time  two  dredges  and  five  scows  are  almost  ready  to  be  again  put  to  work,  ifiie  fol- 
lowing dredges  are  actually  at  work  to-day,  namely,  the  Columbu8,  America,  Aekilles, 
and  Starbuck,  On  the  23d  instant  these  dredges  excavated  4,538  cubic  yards  during  the 
usual  working  hours.  Of  this  amount  the  ColumhuB  dredged  only  1,767  cubic  yards, 
as  she  had  not  at  the  time  succeeded  in  making  a  ^ood  bed  for  herself,  and  was,  bey* 
sides,  workinfT  in  a  pile  of  old  stone  ballast.  This  dredge  has,  however,  an  actual 
record  of  3,500  cubic  yards  per  day,  and  we  now  expect  her  to  average  fully  3,000 
cubic  yards  per  day.  llie  average  daily  capacity  of  the  plant  now  at  work,  as 
shown'by  their  actual  performance,  is  about  as  follows: 

Cabio  yards. 

Colunibus 3,000 

America  (has  a  record  of  2,200  cubic  yards) 2, (lOO 

Starhuck  (is  doiup  about  this  amount  daily) 800 

Achilles  (has  a  record  of  this  amount  on  this  work) 1, 500 

Total 7,300 

Arrangements  are  being  made  for  night  work,  and  a  part  of  the  plant  will  work 
at  night  next  week,  so  that  the  capacity  of  the  plant  now  at  work  should  then  be 
about  9,000  to  10,000  cubic  yards  daily,  at  the  very  least. 

In  addition  to  this  the  Nonoalk,  now  under  repairs,  will  be  ready  for  work  in  a 
few  days,  and  has  a  capacity  of  750  cubic  yards;  the  Rattler,  which  met  with  an 
accident  and  sank  a  few  days  ago,  has  been  raised,  and  is  almost  ready  for  work. 
Her  capacity  is  1,250  cubic  yards  per  day,  and  she  has  repeatedly  exceeded  this 
amount  on  the  present  work.  The  actual  capacity  of  the  pl^uit  now  on  the  work  is, 
therefore,  between  11,000  and  12,000  isubic  yards  daily.  This  output  we  expect  to 
reach  in  a  few  days,  and  though  our  dredges  have  individually  reached  the  amounts 
allotted  to  them,  we  have  not  yet  reached  our  maximum  capacity  in  one  day  for  the 
following  reasons : 

(1)  Because  the  .Yonca/fc"  and  Rattlei*9,T&  under  repairs. 

(2)  Because  so  much  of  our  attention  has  been  devoted  to  League  Island  that  our 
tug  and  scow  service  is  not  so  well  organized  as  it  should  be,  or  as  it  soon  will  be. 

(3)  Because  five  of  our  scows  have  been  temporarily  taken  from  the  work  to  have 
their  dumping  gear  improved,  as  required  by  the  nature  of  the  spoil. 

(4)  Because  we  have  not  yet  commenced  night  work. 

In  addition  to  the  above-mentioned  plant,  we  have  just  made  arrangements  to  put 
upon  the  work  a  tugboat,  six  scows,  and  at  least  one  dredge.  This  plant  is  already 
in  the  Delaware  and  will  be  at  work  early  next  week.  When  these  scows  are  ob- 
tained the  output  of  our  present  plant  will  be  much  increased. 

If  from  any  reason  the  capacity  of  our  plant  should  prove  less  than  we  expect, 
wo  will  obtain  additional  dredges.  Thi8|  we  believe,  will  be  an  easy  matter,  now 
that  the  pulsometer  is  at  work. 
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With  the  plant  now  under  our  control,  we  expect  to  excavate  and  deposit  250,000 
cubic  yards  of  spoil  during  the  month  of  July,  1892^  and  at  least  S^,000  cubic  yards 
each  month  thereafter. 
Very  respectfully^ 

James  A.  Mundy  &  Co. 
MaJ.  C.  W.  Rayhomb, 

Carj^B  of  Engineers, 


bkcommkndation. 

United  States  Ekoikeer  Office, 

Philadelphia,  Pa,,  June  55,  ISO.?. 

Gkkeral:  I  have  the  honor  to  transmit  herewith  a  letter  dated  June  24, 1892, 
from  Messrs.  James  A.  Mundy  So  Co.,  of  Philadelphia,  asking  an  extension  of  time  • 
for  the  completion  of  certain  work  provided  for  in  their  contract  for  the  improve- 
ment of  Philadelphia  Harbor,  dated  April  23.  1891. 

The  contract,  as  modified  at  the  request  or  the  contractors  on  July  6,  1891,  by  au- 
thority of  Department  letter  dated  June  27,  1891,  provides  for  the  removal  of  Wind- 
mill Island  by  dredging  and  scour  to  a  level  of  12  feet  below  mean  low  water,  tho 
amount  of  material  to  be  thus  removed,  all  of  which  is  to  be  depositefl  on  LeagTie 
Island,  being  estimated  at  1,075,000  cubic  yards,  and  for  the  removal  of  about  8,200 
linear  feet  of  piling  and  revetment  inclosipg  the  island. 

By  the  terms  of  the  contract,  this  work  was  to  have  been  completed  on  or  before 
December  31, 1891 ;  but  at  the  request  of  the  contractors  the  time  for  completion  was, 
on  December  28,  1891,  extended  to  June  30,  1892,  by  authority  of  Department  letter 
dated  December  26,  1891.  The  contractors  state  reasons  for  the  delay  In  the  work 
and  ask  a  further  extension  of  three  months  of  time  for  its  completion. 

Tho  total  amount  of  work  accomplislied  up  to  and  including  this  date  is  as  follows: 

Two  thousand  two  hundred  and  thirty-three  linear  feet  of  piling  and  revetment 
have  been  wholly  removed,  and  1,020  linear  feet  have  been  remov^  to  the  level  of 
low  water.  Three  hundred  and  six  thousand  and  fifty-seven  cubic  yards  of  material 
have  been  removed  by  dredging,  271,688  cubic  yards  of  which  have  been  deposited 
on  League  Island.  The  last  survey,  made  during  the  present  month,  indicates  that 
at  least  25,000  cubic  yardjs  of  material  have  been  removed  by  scour  above  the  12-foot 
plane,  making  the  total  excavation  about  331,057  cubic  yards.  This  is  less  than  one- 
third  of  the  work  required  by  the  contract. 

The  contractors  give  a>4  the  cause  of  their  dela^  the  difficulties  encountered  in  as- 
tablishing  a  satisfactory  plant  for  the  depositing  of  material  on  League  Island. 
These  difficulties  are  fully  recognized,  but  they  do  not  furnish  a  satisfactory  excuse 
for  their  failure  to  execute  a  considerable  part  of  the  work.  The  removal  of  revet- 
ment might  have  proceeded  much  more  ranidly,  notwithstanding  the  difficulties  of 
depositing  material  at  League  Island,  yet  tne  contractors,  although  repeatedly  urged 
to  greater  progress,  have  failed  to  accomplish  this  part  of  the  work.  Dunng'  the 
past  ten  days  an  average  of  about  2,928  cubic  yards  nave  been  dredged  at  Windmill 
Island  and  deposited  on  League  Island.  Had  a  suitable  dredging  and  transporting 
plant  been  employed,  three  timee  this  quantity  might  easily  have  been  handled,  for 
the  depositjjig  plant  has  been  idle  for  want  of  material  during  a  large  part  of  the 
time. 

Tho  depositing  plant  established  by  the  contractors  at  League  Island  now  con- 
sists of  three  pnlsometers,  one  of  which  pumps  material  from  the  bottom  of  the 
river  and  the  others  remove  it  directly  from  the  scows.  Owing  to  the  character  of 
the  material,  much  difficulty  has  been  experienced  in  adapting  this  plant  to  the 
work  required.  I  am  of  the  opinion  that  with  proper  management  it  can  now  de- 
posit at  least  10,000  cubic  yards  per  day.  The  excavating  and  transporting  plant  is 
not  now  in  a  satisfactory  condition,  but  it  can  be  readily  improved. 

If  this  work  is  to  progress  in  future  at  its  previous  rate  it  is  not  to  the  interest  of 
the  United  States  to  continue  this  contract.  The  contractors,  however,  state  in 
their  application  for  extension  that  they  "  expect  to  excavate  and  deposit  250,000 
cubic  yards  of  spoil  during  the  mouth  of  July,  1892,  and  at  least  300,000  cubic  yards 
each  month  thereafter.''  This  is  as  rapid  a  rate  of  progress  as  is  considered  desirable 
under  existing  circumstances,  and  if  it  can  be  attained  an  extension  of  time  for  the 
execution  of  tne  work  is  believed  to  be  to  the  interest  of  the  United  States. 

In  view  of  the  fact  that  the  contractors  have  repeatedly  made  promises  in  writing 
which  they  have  not  succeet^ed  in  fulfilling,  I  have  the  honor  to  recommend  that  the 
time  for  the  completion  of  tho  work  specified  be  extended  to  July  31,  1892,  with  the 
understanding  that  if  250,000  cubic  yards  of  material  are  removed  from  Windmill 
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Island  and  deposited  on  League  Island  during  the  month  of  July,  as  proposed  by  tlie 
contractors,  an  application  for  further  extension  will  receive  favorable  consideration. 
Should  this  extension  be  granted,  it  should  be  understood  that  the  United  States 
retains  its  right  to  require  the  contractors  to  increase  the  monthly  excavation  to 
400,000  cubic  yards,  as  provided  in  the  contract,  should  the  circumstances  of  the  work 
render  such  increase  desirable. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Majiirj  Cwpt  of  Engineer: 
Bilg.  Gen.  Thomas  L.  Casey, 

Chief  %f  Engineers,  IL  S,  A, 

APPIIOVAL  OF  RECOMMENDATION. 
[First  indorsement.} 

Office  Chisf  of  Enginrxrs, 

U.  S.  Army, 
June  f8,  1892, 
Respectfhlly  returned  to  MiJ.  Raymond,  Corps  of  Engineers,  approved,  as  rec- 
ommended. 

When  such  record  as  may  be  necessary  has  been  made  this  paper  will  be  returned 
t6  this  office. 
By  command  of  Brig.  Gen.  Casey: 

Thos.  Turtle, 
Captain  J  Corps  of  Engineers. 


PREIJMINARY  PLAX  for  the  reconstruction  of  the  PHILADELPHIA  WATER  FROiCT 
SUBMITTED  BY  MAJOR  G.  W.  RAYMOND,  CORPS  OF  ENGINEERS,  TO  THE  BOARD  OF 
HARBOR  COMMISSIONEIiS  FOR  THE  CITY  OF  PHILADELPHIA,  PA. 

Philadelphia,  Pa.,  March  10, 189S, 

Dear  Sir  :  In  compliance  with  the  request  of  the  Board  of  Harbor  Commissioners 
for  the  city  of  Philadelphia,  expressed  in  a  resolution  adopted  July  8,  1891,  I  have 
the  honor  to  submit  the  following  preliminary  plan  for  the  increase  of  the  landing 
accommodations  at  this  port : 

The  project  for  the  improvement  of  the  harbor  of  Philadelphia,  now  in  process  of 
execution  by  the  United  States,  has  for  its  principal  object  the  readjustment  of  the 
main  ship  channel,  so  as  to  permit  the  widening  of  Delaware  avenue  and  the  exten- 
sion of  the  piera  along  the  water  front  of  the  city.  This  project  was  adopted  by  Con- 
gress in  the  act  of  September  19,  1890,  and  it  requires  the  progiessive  extension  of 
the  solid  filling  and  piers,  during  the  i)rogre8s  of  the  work,  as  a  necessary  part  of  the 
improvement.  Thus  the  early  Ordoption  of  a  plan  for  the  reconstruction  of  the  water 
front,  and  the  commencement  of  its  execution,  are  imperatively  demanded  both  by 
the  needs  of  commerce  and  the  requirements  of  the  project  for  channel  rectifica- 
tion. 

OENEIiAL  CONDITIONS. 

The  preliminaiy  plan  of  reconstruction  now  submitted  as  a  basis  for  the  discussions 
of  the  board  has  been  prepared  to  conform  to  the  bulk-head  and  pier-head  lines  con- 
ditionalljy  established  by  the  Secretary  of  War,  January  20,  1891,  in  accordance  with 
the  provisions  of  the  act  of  Se])tember  19,  1890,  and  to  the  conditions  imposed  by  the 
adopted  project  for  the  harbor  improvement. 

The  harbor  lines  were  established  "  subject  to  the  condition  that  wharvee  shall  only 
be  extended  beyond  the  present  legal  port  wardens  lines,  at  such  times  and  places 
as  may  be  approved  by  the  Secretary  of  War."  They  are  included  between  Moore 
and  Otis  streets.  The  plan  of  reconstruction  now  under  consideration,  however, 
terminates  at  Shackaniaxon  street,  since  the  lines  between  Shackamaxon  and  Otis 
streets  may  require  readjuHtment,  in  view  of  recent  legislation  involving  a  possible 
change  in  the  location  of  the  projected  channel. 

Special  attention  is  invited  to  the  provisions  of  the  act  of  September  19, 1890,  under 
which  the  harbor  linos  have  been  conditionally  established.  Tlie  act  provides  that 
"  where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment  of  harbor 
lines  is  essential  to  the  preservation  and  protraction  of  harbors,  he  may,  and  is  hereby, 
authorized  to  cause  such  lines  to  be  established,  beyond  which  no  piers,  wharves, 
bulk-heads,  or  other  works  shall  be  extended,  or  deposits  made,  except  under  such 
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regulations  as  may  be  prescribed  from  time  to  time  by  him/'  Under  this  authority 
the  Secretary  of  War  may  prescribe  regulations  to  govern  the  construction  of  all 
structures  between  the  bulk-head  and  pier-head  lines,  should  he  consider  such  regu- 
lations essential  to  the  preservation  and  protection  of  the  harbor. 

The  plan  of  improvement  adopted  by  Congress  in  the  act  of  September  19,  1890, 
requires  that  tiie  solid  filling  shall  in  due  time  be  carried  out  to  the  new  bulkhead 
line  throughout  the  whole  extent  of  the  water  front,  and  that  a  sufficient  number  of 
piers  prolonged  or  newly  constructed  shall  at  proper  times  be  extended  to  the  new 
pier-head  line.  These  conditions  are  imperative,  for  they  were  assumed  in  determining 
the  cross-sections,  channel  volumes,  and  location  of  the  deep-water  line  which  form 
the  basis  of  the  plan  established  by  law. 

It  is,  however,  neither  necessary  nor  possible  to  fully  effect  the  contemplated 
changes  in  the  immediate  future,  but  reji^lations  governing  the  method  of  recon- 
struction in  conformity  with  these  conditions  should  now  be  adopted,  and  no  future 
constructions  should  be  permitted  on  the  water  front  which  are  not  in  accordance 
therewith. 

The  establishment  of  regulations  conforming  to  the  conditions  above  stated 
involves  the  consideration  of  questions  which  are  as  difiicult  as  they  are  important. 
It  is  necessary  to  determine  what  number  of  piers  will  be  sufficient  to  extend  to  the 
pier-head  line,  whether  the  partial  extension  of  any  piers  will  be  permissible,  and  in 
w^hat  w.ay  the  method  of  pier  construction  adopted  will  exert  an  influence  upon  the 
channel.  These  questions  have  been  investigated  theoretically,  and  also  by  a  labori- 
ous study  of  the  changes  in  the  river  itself.  A  very  brief  statement  of  the  problem 
and  the  results  obtained,  to  indicate  the  part  played  by  the  reconstructed  water 
front  in  the  general  scheme  of  ratification,  is  all  that  can  be  attempted  in  this 
report. 

»  STATEMENT  OF  THE  P&OBLBM. 

If  we  suppose  the  islands  and  shoals  removed,  the  Petty  Island  channel  widened 
and  solid  quay  walls  built  continuously  along  the  pier-head  lines  of  the  Philadelphia 
and  Camden  shores,  we  shall  have  the  theoretical  rectification  which  formed  the 
basis  of  the  plan  of  the  board  of  1888.  The  river  will  be  able  to  permanently  main- 
tain its  cross-section  at  every  point.  The  line  of  deep  water  will  bo  a  smooth  and 
unifoim  curve  near  the  Philadelphia  quay  wall  and  nearly  parallel  to  it.  The 
advance  of  the  Camden  shore  and  the  chance  in  the  direction  and  quantity  of  the 
ebb  current  will  be  the  principal  agents  working  to  prevent  the  re-formation  of  the 
islands  and  shoals,  while  the  advance  of  the  Philadelphia  shore  will  have  simply  cor- 
rected the  irregularities  of  the  deep-water  line  and  moved  it  nearer  to  the  line  of  mid- 
channel.  It  is  important  to  notice  that  an  advance  of  the  shore  on  the  convex  side 
produces  a  scouring  effect  which  extends  much  farther  into  the  ri^-er  than  an  advant'o 
on  the  concave  side.  This  is  very  plainly  indicated  by  a  comparison  of  all  the  exist- 
ing charts. 

The  advance  of  the  Philadelphia  shore  line,  therefore,  so  far  as.it  relates  to  the 
scheme  of  channel  improvement,  has  for  its  object  to  locate  and  hold  the  deep-water 
line  in  a  proper  position  rather  than  to  compensate  for  an  increase  of  channel  volume 
resulting  from  the  removal  of  the  islands  and  shoals.  The  depth  along  the  deep- 
water  line  is  not  a  matter  of  importance,  since  it  is  sure  to  be  greater  than  necessary 
whatever  conditions  may  eStist,  but  the  form  and  location  of  the  deep-water  line  are 
matters  of  great  consequence,  since  this  line  indicates  the  character  and  uniformity 
of  the  channel.  If  the  deep-water  line  exhibits  violent  and  irregular  bends,  insteail 
of  following  a  smooth  and  uniform  curve,  we  know  that  the  channel  will  be  irregular 
and  can  not  be  permanently  maintained  under  the  action  of  the  ever  varying  forces 
at  work  upon  it. 

If  we  now  substitute  for  the  solid  quay  wall  along  the  Philadelphia  shore  a  sys- 
t-em  of  piers  separated  by  considerable  distances  from  each  other  and  extending  to 
the  pierhead  line,  the  deep-water  line  will  be  deflected  inward  between  the  piers. 
If  shorter  piei-s  not  extending  to  the  pierhead  line  are  constructed  in  the  intervals, 
the  irregularities  in  the  deep-water  line  will  be  greatly  increased.  If  the  short  piers 
are  omitted  and  the  long  piers  are  brought  sufficiently  near  to  each  other,  the  deep- 
water  line  will  be  brought  practically  into  coincidence  with  the  location  determined 
by  a  solid  wall.  If  the  piers  are  of  an  open  construction,  permitting  a  free  flow  of 
the  currents,  a  regular  deep-water  line  may  be  maintained  with  wider  dock  intervals 
than  when  the  piers  present  solid  obstructions  inducing  irregularities  in  the  move- 
ment of  the  water. 

These  statements  are  strikingly  illustrated  by  the  hydrographic  surveys  of  1843 
and  1890.  In  18-13  the  number  ol  piers  on  the  water  front  between  Washington  avenue 
and  Green  street  was  80,  only  15  of  which  extended  to  the  pierhead  line.  The  deep- 
water  line  presented  great  irregularities.  In  1890  the  number  of  piers  in  the  same 
interval  was^69,  of  which  12  extended  to  the  pierhead  line.  Although  irregularities 
•till  exist  in  the  deep-water  line,  its  uniformity  has  been  greatly  impn^yed,  in  spit* 
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oftho  fa<jt  that  the  waterway  has  be«n  unduly  narrowed,  and  the  average  dock 
interval  has  been  increased. 

It  may  be  considered  established  that  the  principal  cause  of  hnrtftd  irregularities 
iu  the  deep-water  line  is  variation  in  the  lengths  of  the  piers.  Too^eat  a  width  be- 
tween the  piers  is  also  a  secondary  cause  of  deflection,  but  the  existing  conditions 
are  so  complicated  by  the  presence  of  the  islands  and  shoals  that  the  greatest  interval 
between  piers  which  can  be  permitted  without  injury  to  the  form  of  the  channel  can 
only  be  detei-rained  by  observations  during  the  progress  of  the  rectification.  It  is 
certain,  ho)vever,  that  greater  intervals  may  be  adopted  with  open  piers  than  with 
those  which  present  solid  obntrnctions. 

CONDITIONS  FOR  THE  PLAN. 

The  conditions,  therefore,  which  are  imposed  upon  the  plan  of  reconstruction  by 
the  project  for  cnannel  improvement  adopted  by  the  United  States  are  as  follows: 

1.  The  x>lan  must  assure  the  ultimate  extension  of  solid  filling  to  the  established 
bulkhead  line  throughout  the  whole  extent  of  the  water  front. 

2.  It  must  assure  the  construction  or  extension  of  a  sufficient  number  of  piers  to 
properly  establish  the  deep-water  line;  it  must  require  the  full  ext<ension  to  the  pier- 
head line  of  all  piers  necessary  for  this  purpose^  and  it  must  prohibit  the  partial  ex- 
tension of  piers,  at  least  until  the  new  conditions  of  the  channel  have  been  fully  ' 
determined. 

3.  It  must  assure  the  adoption  of  methods  of  pier  construction  which  will  permit 
so  far  as  possible  a  free  movement  of  the  currents. 

These  conditions  will  doubtless  be  enforced  to  some  extent  through  regulations  of 
the  War  Department,  to  be  established  under  the  provisions  of  the  act  of  September 
19, 1890,  as  will  be  hereafter  more  fully  explained.  * 

Thus  far  I  have  considered  the  problem  merely  in  its  relation  to  the  work  of  im- 
provement undertaken  by  the  General  Government ;  but  other  important  considera- 
tions relatinjT  to  the  present  and  prospective  needs  of  commerce  must  receive  atten- 
tion in  the  preparation  of  a  plan  for  the  increase  of  the  lauding  accommodations  of 
the  port.  The  extent  of  the  water  front  is  limited.  A  plan  which  would  furnish 
araplo  accommodations  for  the  business  of  the  present  day  might  prove  inadequate 
to  satisfy  the  demands  of  commerce  in  the  future,  the  extent  of  which  it  is  now  im- 
possible to  foresee.  The  history  of  similar  undertakings  in  other  ports  of  the  world 
gives  us  a  right  to  anticipate  an  enormous  increase  in  the  business  of  the  port  when 
its  improvement  has  been  completed  and  a  permanent  deep-water  channel  has  been 
estjiblished  to  the  sea.  It  is  therefore  important  that  the  plan  adopted  shall  so 
utilize  the  whole  water  front  as  to  accommodat>e  in  the  best  possible  manner  all  the 
present  and  future  commercial  interests  of  the  city.  To  this  end  the  conditions 
which  should  regulate  the  arrangement  and  dimensions  and  the  methods  of  con- 
struction of  the  piers  and  docks  should  be  determined. 

It  appears  to  be,the  general  opinion  of  those  having  the  most  experience  in  matters 
of  transportation  that  a  width  of  about  80  feet  for  piers  is  best  adapted  to  the  gen- 
eral purposes  of  commerce.  This  width  permits  a  double  track  alon^  the  axis  of  the 
pier  with  temporary  storage  spaces  of  sufficient  capacity  on  each  side.  The  docks 
or  water  spaces  between  the  piers  should  be  of  sufficient  width  to  permit  large 
vessels  to  lie  at  both  piers  and  coal  on  both  sides  at  the  same  time,  leaving  a  space 
between  for  passage  to  the  wharf  at  the  bulkhead  line.  A  width  of  250  feet  is  not 
too  great  for  these  purposes.  It  is,  however,  desirable  to  utilize  existing  structures 
so  fur  as  possible,  and  to  interfere  w^ith  private  interests  only  where  such  Interference 
is  unavoidable.  In  the  plan  now  submitted,  therefore,  the  minimum  width  of  piers 
has  been  taken  at  75  feet  and  the  maximum  width  at  100  feet,  and  I  have  sought  to 
obtain  a  dock  width  of  about  200  feet,  except  in  special  oases.  The  plan  has  been 
prepared  in  the  following  manner: 

PRKPARATION  OP  THE  PLAN. 

1.  An  accurate  map  of  the  w^ater  front  w^as  constructed  from  data  obtained  from 
tlic  11.  S.  Engineer  Office  and  the  office  of  the  city  engineer.  Upon  this  map  the 
harbor  lines  of  the  United  States,  showing  th6  future  limits  of  open  and  solid  filling, 
were  carefully  laid  down. 

2.  The  names  of  the  riparian  owners  were  obtained  from  official  sources,  corrected 
by  i)ersonal  inquiry,  and  recorded  on  the  map. 

'3.  A  preliminary  or  trial  plan  of  a  system  of  piers  was  prepared  so  as  to  conform 
avS  far  as  possible  with  the  conditions  above  established,  keeping  in  view  the  desira- 
bility of  utilizing  existing  structures  and  interfering  as  Uttlo  as  possible  with  private 
interests. 

4.  The  water  front  was  divided  into  sections  of  convenient  length,  and  plans,  on  a 
large  scnl-^,  were  prepared,  showing  for  each  section  the  existing  yu^ter  front  and 
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the  propoRwl  reconstruction.  These  plans  were  sent  to  the  riparian  owners  and  t« 
other  interested  parties,  with  a  letter  requesting  a  full  expression  of  their  views  and 
wishes. 

5.  After  a  Reasonable  time  had  been  given  to  ascertain  the  views  of  interested  parties, 
the  plan  was  carefnlly  restudied  in  the  light  of  the  new  information  obtained.  It 
is  shown,  as  finally  submitted,  on  the  map  aeeompanying  this  report.  Where  it  has 
been  possible  without  too  great  departure  from  ine  general  plan  I  have  introduced 
desired  changes;  but  in  some  cases,  especially  those  connected  with  railway  traffic 
and  requiring  exceptional  arrangements,  I  hare  thought  best  to  leave  the  question 
for  the  consi aeration  of  the  Board. 

I  regiet  that  very  few  suggestions  with  reference  to  the  plan  of  reconstruction 
have  been  received  from  the  owners  of  riparian  property ;  for  I  am  aware  that  the 
proposed  reconstruction  will  conflict  with  many  interests,  and  it  was  my  desire  to 
make  it  conform  to  those  interests  so  far  as  possi  ble.  It  should  be  remembered^  how- 
ever, that  this  is  submitted  merely  as  a  preliminary  plan,  and  its  adoption  is  not 
recommended  until  it  has  received  careful  revision  by  the  ooard  of  harbor  commis- 
sioners, after  full  public  hearing  and  discussion. 

The  best  method  of  procedure  to  insure  the  practical  execution  of  this  or  any  other 
plan  of  reconstruction  will  bo  considered  in  the  sequel.  A  few  explanatory  remarks 
relating  to  its  general  character  and  to  the  objections  which  may  be  made  to  its  adop- 
tion are  now  desirable. 

OBJECTIONS  TO  THE  PLAN. 

This  plan  has  been  pronounced  impracticable,  and  it  has  been  said  that  ''it  would 
be  unwise  to  try  such  a  construction  if  for  no  other  reason  than  it  would  be  beyond 
the  necessities  of  the  port,  so  far  indeed  that  the  magnitude  of  the  project  would 
inevitably  defeat  the  improvement  scheme  itself."  The  total  area  of  the  existing 
wharves  between  Moore  and  Shackamaxon  streets  is  1,898,600  square  feet,  and  the 
total  area  of  the  new  wharves,  as  laid  out  upon  the  plan,  is  2,372,700  square  feet.  It 
is  true,  as  has  been  said,  tliat  **  the  most  sanguine  believer  in  the  growth  of  the  com- 
merce of  Philadelphia  can  not  anticipate  its  expansion  in  this  ratio  in  the  iinme<liate 
future;  and,  if  curried  out,  it  would  certainly  deteriorate  the  value  of  wharf  prop- 
erty in  general,  the  supply  being  greater  than  the  demand." 

These  criticisms  are  based  upon  a  misconception  of  the  character  of  the  plan  sub- 
mitted. It  is  not  intended  to  attempt  the  actual  construction  of  such  a  system  of 
piers  in  the  immediate  future  or,  perhaps,  even  in  the  remote  futute.  It  is  a  plan  in 
accordance  with  which  the  new  water  front  is  to  be  naturally  developed  as  slowly 
or  as  rapidly  as  the  needs  of  commerce  may  determine,  only  a  few  constructifms  de- 
manded by  the  necessities  of  the  channel  improvement  being  now  required.  It  aims 
to  prevent  constructions  which  will  injure  the  harbor,  or  interfere  with  its  future 
development  to  any  extent  which  may  be  found  desirable.  Finally,  as  is  explained 
hereafter,  the  plan  provides  for  its  own  moditi cation  should  its  restrictions  be  found 
by  experience  to  bear  too  hardly  upon  the  business  interests  of  any  locality. 

It  hsis  been  said  that  the  conditions  established  to  regulate  the  width  of  piers  and 
docks  adapt  the  system  principally  to  the  necessities  of  railroads  and  the  trans- 
atlantic steamship  lines,  and  that  there  are  other  commercial  interests  which  require 
accommodations  of  a  different  character.  The  business  of  the  transatlantic  lines  is 
confined  principally  to  the  transportation  of  articles  of  bulk,  which  are  received 
from  or  transferred  to  cars  and  lighters;  while  the  business  of  the  coastwise  steam- 
ship lines  covers  a  much  greater  number  of  small  packages  of  all  kinds,  which  are 
received  Irom  or  delivered  to  a  great  number  of  shippers  or  consignees  in  smaller  lots, 
thus  necessitating  greater  space  upon  the  piers  for  the  purpose  of  receiviug  and  de- 
livering, which  is  mostly  done  by  teams.  Thus  it  appears  that  for  the  uses  of  the 
coastwise  trade  some  piers  are  desirable  of  even  greater  width  than  those  provided ; 
and  wider  piers  are  also  needed  in  some  cases  for  railway  companies  where  two  tracks 
are  not  sufficient  for  handling  their  freight. 

On  the  other  hand,  the  requirements  of  some  other  interests  can  be  fully  satisfied 
by  piers  and  docks  of  very  much  less  dimensions.  Thus,  for  example,  the  fruit  busi- 
ness is  transacted  in  vessels  of  small  or  moderate  size.  The  cargoes  must  be  handled 
rapidly,  a  portion  being  transported  in  wagons  from  the  wharves  into  the  city  and 
a  portion  being  loaded  at  the  same  time  into  railway  cars  on  floats;  so  that  for  this 
business  railway  tracks  along  the  pier  are  neither  necessary  nor  desirable. 

It  has  been  remarked  that  •*  Philadelphia  is  more  than  a  commercial  port :  it  is,  in 
addition  to  that,  a  large  manufacturing  center,  and  much  of  the  incidental  service 
in' connection  therewith  is  done  by  water  in  small  craft;  and  there  is  just  as  great  a 
necessity  to  provide  for  that  feature  of  the  Delaware  River  commerce  as  for  that  that 
comes  across  the  ocean." 

It  is  to  be  remembered,  however,  that  these  piers  occupy  a  portion  of  the  public 
domain^  and  the  privilege  of  such  occupation  is  now  and  always  should  be  granted 
to  the  riparian  owner  solely  upon  the  condition  that  his  pier  shall  be  so  constructed 
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a.s  to  Aubfterve  not  only  the  noeds  of  his  own  btisinesB,  but  also  the  general  neccfwitieB 
of  comnieroe.  Under  cerUin  reasonable  conditions  every  pier,  dock,  or  wharf  is  open 
to  the  general  business  of  the  port^  and  should  be  so  constructed  as  to  utilize  the  pub- 
lic wat-er  space  which  it  occupies  in  the  manner  best  adapted  to  the  public  interest. 
Under  this  yiew  of  the  case,  it  is  not  considered  desirable  to  permit  a  portion  of  the 
water  front  upon  which  a  pier  adapted  to  the  general  needs  of  commerce  conid  be 
constructed  to  be  occupied  by  an  interior  structure  adapted  only  to  the  requirements 
of  a  special  business.  Small  vessels  must  either  occq^y  portions  of  the  piers  or  lie 
at  the  bulkhead  wharves,  which  offer  ample  accommodation  for  a  large  number. 
Piers  of  a  width  greater  than  is  necessary  for  the  general  purposes  of  commerce  must 
be  permitted  when  they  are  required  for  the  legitimate  necessities  of  transportation ; 
but  the  limited  water  area  between  tlie  harbor  lines  shonld  not  be  utilized  for  stor- 
age purposes  beyond  the  reasonable  uecessities  of  transportation ;  and  storage  spaces 
for  freight  and  cars  should  generally  be  provided  within  the  bulkhead  line  at  the 
expense  of  those  interested,  and  not  taken  without  cost  from  the  area  of  the  water 
front. 

There  are,  doubtless,  some  interests  which  require  piers  of  special  construction ;  for 
example,  the  coal  interest.  In  such  cases  special  provisions  must  foe  made,  but  I 
believe  there  are  no  sxich  excepti<mal  cases  within  the  limits  of  the  present  ]»rojecl. 
Some  wider  piers  may  be  required  for  the  coastwise  steamship  lines;  but  it  is  to  be 
nmiarked  that  the  plan  submitted  does  not  require  a  reduction  of  the  width  or  area 
ef  any  existing  pier  which  is  to  be  permanently  retained.  However,  should  this  or 
any  other  plan  be  adopted,  it  is  to  be  considered  only  as  a  general  guide  for  the  re- 
constmction  of  the  water  front,  and  power  must  be  vested  m  some  proper  authority 
to  authorize  variations  from  the  plan  when  required  by  the  unforeseen  necessities  of 
commerce. 

METHODS  OF  CONSTRUCTION. 

The  methods  of  bulkhead  and  pier  construction  which  should  be  permitted  or  re- 
quired must  now  receive  attention. 

The  method  of  bulkhead  construction  now  employed  along  the  line  of  solid  filling 
will  not  furnish  a  retaining  wall  of  sufficient  stability  to  properly  support  the  river 
front  of  the  pr(q)osed  avenue  or  to  meet  the  traffic  requirements  of  the  new  plan  for 
the  development  of  the  harbor.  The  foundations  of  the  new  bulkhead  shonld  be 
placed  at  a  de])th  but  little  less  than  the  ultimate  depth  of  water  to  be  carrie<l  in 
the  dock  and  their  stability  should  be  assured  against  any  forces  to  which  they  aro 
likely  to  be  subjected.  The  bulkhead  should  extend  continuously  through  the  piers 
and  along  the  whole  river  front,  and  it  should  be  so  constructed  as  to  reduce  decay 
aiHl  the  conscqu(»nt  cost  of  maintenance  to  a  minimum. 

The  bulkhead  illustrated  in  the  accompanying  sketch  has  been  designed  to  meet 
theHo  requirements.  The  substructure  consists  of  a  pile  pier,  filled  with  stones  and 
braced  at  intervals  by  stmt  piles  to  resist  the  horizontal  tnrust  of  vessels,  extending 
but  little  above  the  plane  of  mean  low  water.  Its  front  is  formed  of  white  oak  piles 
closely  driven  and  its  back  of  12  by  12  inch  square  pine  timber  placed  in  contact  so 
as  to  prevent  the  earth  filling  from'  being  washed  out  from  behind  the  bulkhead. 
The  superstructure,  above  mean  low  water,  is  a  wall  of  granite  masonry  backed  with 
concrete.  The  timber  work  of  the  substructure  has  ample  strength  to  support  the 
wall,  even  if  the  stone  filling  beneath  it  should  settle;  but,  if  greater  rigidity  is  con- 
sidered desirable,  very  simple  arrangements  can  be  made  for  grouting  under  the 
foundation  after  final  settlement,  through  4-inch  terra-cotta  pipes  built  into  the  con- 
crete backing. 

The  method  of  pier  construction  heretofore  generally  adopted  in  Philadelphia  con- 
sists essentially  of  a  pile  substructure,  with  a  crib  superstructure  above  the  plane  of 
mean  low  water.  The  piles  are  generally  omitted  in  the  outer  fifty  feet  of  the  pier 
and  replaced  by  a  pier-head  or  timber  crib  extending  to  the  bottom  of  the  river. 
This  pier-head  has  been  ^considered  necessary  to  resist  the  thrust  of  ice  and  give 
rigidity  to  the  structure.  It  has  probably  also  been  adopted  on  accountof  the  great 
depth  of  water  usually  found  at  the  out^»r  ends  of  the  piers,  where  piles,  if  used, 
would  have  been  unsupported  for  a  large  part  of  their  lengths  and  the  structure 
would  consequently  have  lacked  lateral  rigidity. 

The  piles  fornnng  the  substmcture  aro  usually  i>laced  in  rows  about  five  feet  apart 
with  an  interval  of  five  feet  between  the  piles  in  each  row.  They  are  cut  oif  a  little 
above  the  plane  of  mean  low  water,  and  those  in  each  row  are  brought  into  line  by 
clamp  pieces  attached  at  their  tops.  A  fioor  of  longitudinal  timber  is  then  placed 
upon  this  foundation  and  the  crib  sujierstrncture  is  bjiilt  thereon.  In  such  a  method 
of  construction,  the  piles  are  not  stayed  against  lateral  movement  except  by  the 
horizont^il  floor  of  the  crib  at  the  })lane  of  mean  low  water,  and  consequently  the 
entire  structure  is  lacking  in  lateral  rigidity.  Experience  shows  that  this  is  the 
case,  piors  in  this  harbor  having  been  overturned  owing  to  this  lat-er^l  weakness. 

Sucii  piers  are  nominally  open  pile  sti'uctures;  but,  since  the  piles  are  spaced  at 
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ocjnal  distance's  apart  in  both  directions,  they  interfere  materially  with  the  free  flow 
ol  the  currents  below  mean  low  water,  while  above  that  plane  the  flow  is  entirely 
shnt  ofl'  by  the  close  crib  snperstructore. 

These  obstructions  interfere  seriously  with  fte  proper  maintenance  of  the  naviga- 
ble channel,  since  they  create  great  local  disturbances  of  velocity.  Furthermore, 
they  retain  floating  sewage  and  oftal  in  the  docks,  and  make  the  removal  by  dredg- 
ing of  much  filthy  material  frequently  necessary.  The  objections  to  such  structures 
from  a  sanitary  point  of  view  have  much  weight  and  should  receive  full  considera- 
tion in  any  comprehensive  plan  for  the  development  of  the  harbor. 

It  is  understood  that  in  New  York  the  considerations  above  mentioned  led  to  the 
adoption  of  a  method  of  pier  construction  which  leaves  the  piers  open  to  a  level 
above  the  plane  of  mean  high  water.  Even  with  sewers  discnarging  at  the  pier- 
heads, the  objections  to  close  constructions  between  high  and  low  water  are  not  en- 
tirely obviated,  since  material  drifting  from  the  sewers  will  naturally  float  into  the 
docks  and  be  retained  there  to  the  detriment  of  the  public  health. 

The  most  recent  practice  in  New  York  City,  under  the  Department  of  Docks,  pro- 
vides for  the  construction  of  piers  resting  entirely  upon  pile  fi>undations  and  open 
to  a  level  well  above  the  plane  of  mean  high  water.  The  following  is  a  brief 
description  of  the  method  oi  construction: 

The  niers  are  built  so  a«  to  permit,  as  far  as  possible^  an  unrestricted  flow  of  cur- 
rents tnrongh  the  structure.  For  this  purpose,  the  piles  forming  the  substnicture 
are  assembled  in  separate  groups  extending  across  the  axis  of  the  pier.  The  outer 
70  feet  constitutes  the  pier-head;  and  in  this  part  the  groups  of  piles  are  about  23 
feet  apart  and  consist  of  two  rows  about  2  feet  between  centers,  with  the  piles  in 
each  row  about  3  feet  apart.  In  the  remainder  of  the  pier,  the  groups  of  piles  are 
about  10  feet  apart  and  consist  of  a  single  row  of  piles  spaced  about  5i  feet  between 
centers. 

The  tops  of  these  piles  are  cut  off  about  &J  feet  above  mean  low  water,  or  2^  feet 
above  mean  high  water.  The  tops  of  thn  pile  groups  carry  sills  or  bearing  plates 
which  in  turn  give  support  to  the  longitudinal  timbers  supporting  the  floor  or  deck 
of  the  pier.  The  top  of  this  floor  is  about  10  feet  above  mean  low  water  or  5^  feet 
above  mean  high  water. 

To  give  the  pier  increased  rigidity  against  lateral  thrust,  oblique  or  stmt  piles, 
with  a  slope  of  8  inches  horizontal  to  12  inches  vertical,  are  driven  alongside  of  each 
))ile  group  and  securely  bolted  to  the  vertical  piles  and  the  timber  supei-stnicture. 
Aa  additional  security,  and  for  protection  against  vessels  and  ice,  'the  four  outer  or 
double  pile  groups  are  covered  at  the  up  and  down  stream  ends  with  heavy  iron 
plates  extending  downward  from  the  tops  of  the  piles  for  a  distance  of  about  6  feet, 
or  a  little  below  the  plane  of  mean  low  water. 

The  piles  forming  these  several  groups  are  further  stiffened  by  chocks,  stringers, 
and  transverse  planking,  by  which  they  are  rigidly  couuected  so  as  to  form  an  un- 
yielding and  stable  pier,  llie  decking'of  the  jiier  consists  of  a  double  thickness  of 
plank  7  inches  deep. 

The  superstrneture  of  the  piers  consists  essentially  of  longitudinal  stringers  of  12 
by  12  inch  timber  spanning  the  distJince  between  the  several  pile  groups.  Tliis 
superstructure  seems  constructed  to  carry  a  breaking  loa<l  of  about  4,000  pounds  per 
square  foot,  or  a  safe  load  of  about  1,000  pounds  per  square  foot  of  decK.  Such  a 
safe  load  con-esponds  to  about  28  tons  net  on  each  of  the  piles  forming  the  sub- 
structure. 

When  the  depth  of  water  over  the  site  of  the  pier  is  more  than  30  feet,  random 
Htone  is  deposited  to  reduce  it  to  about  26  feet,  and  the  piles  are  driven  through  this 
material  into  the  natural  bed  of  the  harbor.  Tliis  reduction  in  depth  is  essential  to 
tlie  stability  and  regidity  of  the  structure  since  the  length  of  the  unsupported  portion 
of  the  piles  is  reduced  thereby. 

'J'he  specifications  require  the  piles  to  have  butt  diameters  of  from  14  to  17  inches 
and  point  diameters  of  from  6  to  8  inches,  and  to  be  driven  to  hard  bottom  or  until 
the  last  ten  blows,  under  a  hammer  weighing  2,500  pounds  with  an  effective  fall  of  10 
ileet,  will  not  sink  them  more  than  1  foot. 

Contractors  state  that  the  approximate  cost  of  the  piers  as  now  built  in  New  York, 
exclusive  of  the  random  stone  foundation,,  is  from  $1  to  $1.25  per  square  foot  of 
deck. 

The  method  of -construction  above  outlined  involves  much  complicated  detail  which 
adds  both  to  the  first  cost  and  to  the  cost  of  maintenance  of  the  pier.  The  superpo- 
sition of  timber  parts  upon  each  other  above  the  plane  of  practical  permanent  satu- 
ration hastens  decay,  while  the  demands  laid  upon  the  structure  require  that  its 
strength  shall  at  all  times  be  fully  maintained.  This  is  equally  true  of  the  Philadel- 
phia piers  and  all  other  timber  constructions;  and  it  is  worthy  of  consideration 
whether  ultimate  economy  could  not  be  obtained  by  replacing  the  perishable  part  of 
the  structure  above  half  tide  by  ironwork  of  approved  construction,  thus  dispensing 
with  the  use  of  timber  in  positions  where  its  life  can  not  be  assured  for  more  than  ten 
or  twelve  years. 
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II n doubt eilly  tbe  method  of  pier  constmction  now  followed  in  New  York  is  greativ 
BuiM^riur  to  that  which  haa  generally  been  employed  in  Philadel])hia;  and  I  know  €*f 
no  local  conditions  in  our  harbor  which  shoald  prevent  the  adoption  of  the  New  York 
method,  orsome  other  method  possQiBing  its  advantages.  The  difficulty  presented 
by  tlie  excessive  depth  of  water  at  bome  points  along  the  revised  harbor  line  can  be 
overcome,  as  in  New  York,  by  the  deposit  of  random  material  over  the  site  of  the 
piers.  Tne  heavy  and  coarse  material  which  is  to  be  removed  by  dredeing  from  tbe 
channel  in  the  vicinity  of  Port  Kichmond,  and  probably  from  other  localities^  during 
the  progress  of  the  harbor  improvement,  is  admirably  adapted  to  this  purpose ;  and 
it  can  doubtless  be  obtained  at  much  less  cost  than  the  random  filling  used  in  New- 
York.  It  would,  in  my  opinion,  be  better,  if  necessary,  to  postpone  &e  advance  of 
piers  where  there  is  hard  bottom  and  excessive  depth  until  the  islands  and  shoals  are 
removed,  filling  in  the  deep  places  during  the  progress  of  the  work,  rather  than  to 
permit  the  construction  of  crib  pier  heads  at  the  new  line. 

The  PhUadelphia  and  New  York  methods  of  pier  oonstruction  are  illustrated  in  the 
accompanying  sketches. 

CONDITIONS  FOR  CONSTRUCTION. 

I  doubt  the  advisability  of  establishing  an  inflexible  method  of  pier  construction 
for  this  harbor.  It  seems  best  that  some  latitude  should  be  given  to  adapt  the  con- 
struction to  the  requirements  of  difierent  piers  and  different  localities;  but  if  it  is 
desired  to  reconstruct  the  water  front  in  the  best  possible  manner,  I  am  of  the  opin- 
ion that  the  following  conditions  should  be  insisted  upon : 

1.  The  future  construction  of  cribs  or  other  solid  structures  shonld  not  be  per- 
mitted between  the  bulkhead  ,and  pier-head  lines  or  below  a  level  at  least  2  feet 
above  mean  high  water. 

2.  In  the  construction  of  new  piers  or  the  extension  of  old,  ones,  the  pile  gronps 
supprorting  the  superstructure  should  be  at  least  10  feet  apart. 

In  the  extension  of  old  piers,  it  is  very  desirable  to  remove  the  cribs  at  their  outer 
ends ;  but  this  would  involve  so  much  expense  that  it  is  thought  best  not  to  require 
it. 

3.  The  bulkhea<l  wall  should  be  constructed  continuously  through  the  piers,  and 
above  the  plane  of  permanent  saturation  it  should  be  built  of  stone  or  concrete. 

4.  No  sewer  should  be  permitted  to  discharge  into  a  dock.  During  the  progress 
of  re(>onBtruction,  all  sewers  should  be  extended  under  the  y^iem  to  the  deep-water 
channel.. 

It  is  thought  probable  that  the  first  two  conditions  will  be  required  by  future  rcg- 
nln tions  of  the  War  Department.  The  others  can  only  be  established  by  local  au- 
thority. 

8honld  the  water  front  be  reconstructed  in  accordance  with  these  conditions,  the 
city  of  Philadelphia  would  have  a  system  of  piers  and  docks  superior  to  that  now 
existing  in  any  city  of  the  United  States,  and  the  cost  and  difficulty  of  maintaining 
the  necessary  depth  in  the  docks  and  channel  would  be  greatly  reduced. 

EXKCUTION  OF  THE  PLAN  OP  RECONSTRUCTION. 

By  far  the  most  difficult  part  of  this  inquiry  still  remains  for  consideration,  vii, 
what  is  the  best  method  to  insure  the  execution  of  any  adopted  plan  of  reconstruc- 
tion. 

The  simplest  solution  of  the  problem  Would  be  for  the  State,  under  its  right  of  em- 
inent domain,  through  the  municipal  authorities,  or  its  other  legally  constituted 
agents,  to  gradually  resume  possession  of  the  whole  water  front  by  condemning  the 
rijjhts  of  the  riparian  owners,  recoustnict  it  without  regard  to  existing  structures, 
and  lease  the  piers  and  wharves,  retaining  com]>loto  control  of  them.  This  method 
of  i)rocedure,  however,  is  considered  impracticable.  It  would  require  the  expenditure 
of  a  very  large  sum  to  acquire  the  property  and  to  make  the  new  constructions,  and 
it  would  doubtless  be  strongly  resisted  by  private  owners  who  prefer  to  retain  the 
usi>  and  ownership  of  their  ])resent  property. 

Ill  view  of  these  circumstances,  the  following  method  of  providing  for  the  gradual 
execution  of  the  work  of  reconstruction  is  suggested : 

1.  Under  the  provisions  of  the  act  of  September  19, 1890,  the  War  Department  may 
establish  regulations  governing  constructions  between  the  bulkhead  and  pier-head 
lines.  For  the  purposes  of  this  report,  it  may  be  assumed  that  the  following  regula- 
tions will  be  thus  established  at  an  early  day: 

(1)  All  structures  beyond  the  bulkhead  line  must  extend  to  the  pier-head  line. 

(2)  No  cribs  or  other  solid  structures  shall  1)e  permitted  between  the  bulkhead  and 
pier  head  lines,  or  below  a  level  at  least  2  feet  above  mean  high  water. 
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(3)  In  tho  coDHtrnction  of  new  piers  or  the  extension  of  old  ones,  tbe  pile  groii))s 
supporting  the  superatructnre  shall  be  at  least  10  feet  apart. 

2.  A  general  plan,  such  as  is  submitted  in  this  report,  should  be  established  by 
law,  ana  all  new  conditions  or  changes  in  existing  structures  should  be  required  to 
conform  thereto.  This  pli^n  should  provide  for  a  oulkhead  wall  extending  continu- 
ously through  the  piers  along  the  whole  water  front,  and  constructed  of  stone  or  con- 
crete masonry  above  the  plane  of  permanent  saturation,  and  it  should  fix  the  widths 
and  locations  of  a^l  piers  to  be  hereafter  built  or  extended.  The  law  should  author- 
ize such  changes  in  this  plan  as  may  be  found  necessary  to  be  made,  upon  the  recom- 
mendation of  the  Board  of  Harbor  Commissioners.  I  suppose  the  city  councils  have 
power  to  pass  such  an  ordinance  under  the  act  of  assembly  of  February  2, 1854,  which 
requires  tnem  to  **  authorize  the  construction  of  wharves  upon  a  plan  and  scale  to 
meet  the  demands  of  commerce.''  If  they  have  not  the  necessary  power,  it  should  be 
obtained  from  the  legislature. 

3.  Under  existing  law,  the  actual  establishment  of  the  port  warden's  lines,  or  any 
part  thereof,  in  their  new  positions  requires,  first,  an  authorization  of  such  eliange  l>y 
the  Secretary  of  War,  and  secondly,  the  filing  of  the  new  lines  by  the  Board  of  Har- 
bor Commissioners  at  the  bureau  of  survey  of  the  department  of  public  works.  At 
the  present  time  the  advance  of  the  bulkhead  line  to  its  new  position  between  Moore 
and  Shackamaxon  streets  would  be  of  benefit  to  the  work  of  channel  improvement. 
11]  is  line  should  therefore  be  filed  and  established.  It  will  then  become  the  arbi- 
trary low-water  line,  and  the  city  will  have  the  power  to  proceed  in  condemnation 
of  the  propei'ty  within  it,  in  order  to  widen  Delaware  avenue.  The  actual  widening 
of  the  avenue  need  not  be  made  in  any  locality  until  the  new  pier-head  line  in  that 
locality  has  been  established;  but  the  property  inside  the  line  should  be  acquired 
as  soon  as  possible  in  order  to  guard  against  delay,  and  also  to  make  clear  to  riparian 
owners  the  desirability  of  reconstructing  their  piers  in  accordance  with  the  new 
conditions. 

4.  Existing  piers  which  do  not  conform  to  the  adopted  plan  should  be  permitted 
to  remain  undisturbed  for  the  present,  but  their  extension  or  reconstruction  should 
not  be  allowed.  Where  piers  are  absolutely  destroyed  by  the  new  plan,  they  should 
be  eventually  condemned,  paid  for,  and  removed  by  the  city. 

5.  The  pier-head  lines  along  the  water  front  should  be  established  as  rapidly  as  is 
justified  by  the  progress  of  the  channel  improvement.  When  this  has  been  done  in 
any  locality,  permits  should  be  granted  for  the  extension  or  construction  of  piers  in 
arcordanee  with  the  adopted  plan  and  the  regulations  of  the  War  Department. 

The  method  of  procedure  above  outlined  provides  for  the  prevention  of  a^jy  devel- 
opment of  the  water  front  not  in  harmony  with  au  adopted  plan,  but  it  does  not 
insure  a  rate  of  progress  in  the  execution  of  the  work  to  conform  to  the  progressive 
needs  of  the  channel  improvement.  As  the  work  proceeds,  the  sections  along  the 
water  front  will  be  opened  for  improvement  in  succession,  beginning  at  the  southern 
end  of  the  line,  and  as  each  section  is  opened,  it  will  be  necessary  that  some  of  the 
piers  therein  should  be  reconstructed  without  delay.  My  inquiries  lead  me  to  be- 
lieve that  many,  if  not  most,  of  the  riparian  owners  will  bo  unwilling  to  re.construct 
their  piers  on  account  of  the  expense  involved.  How,  then,  is  the  necessary  recon- 
struction to  be  enforced!  As  a  possible  solution  of  this  problem,  I  submit  the  fol- 
lowing suggestions : 

1.  Delaware  avenue  should  be  widened  and  the  continuous  bulkhead  should  be 
constructed  along  the  new  line,  the  work  being  executetl  in  each  Section  as  soon  as 
the  pier-head  line  therein  is  legally  established.  The  city  should  make  arrangements 
so  that  there  will  be  no  delay  in  this  work.  The  eff"ect  of  this  will  be  to  cut  off  so 
much  from  ma^iy  existing  piers  that  they  f*an  not  be  usefully  employed  unless  recon- 
structed. 

2.  Piers  belonging  to  the  city,  the  improvement  of  which  is  contemplated  in  the 
adopted  plan,  should  be  reconstructed  as  soon  as  the  harbor  lines  of  the  sections  in 
which  they  are  located  are  establislied.. 

3.  Power  should  be  vestetl  in  some  authority  to  condemn,  purchase,  reconstruct  in 
accordance  with  the  adopted  plan,  and  lease  such  piers  as  the  owners  are  unwilling 
to  improve,  and  the  necessary  legislation  for  this  purpose  should  be  obtained  as  soon 
as  possible.  The  object  sought  could  perhaps  best  ue  accomplished  by  the  organ- 
ization of  a  dock  company,  under  conditions  and  restrictions  which  will  guarantee 
the  management  of  the  piers  thus  placed  under  its  control  so  as  to  provide  full  and 
equal  facilities  for  all  tmnsportation  interests  without  favoritism  or  discrimination, 
and  without  profit  on  tho  capital  stock  beyond  a  reasonable  rate  of  interest.  The 
4;ompany  should  also  have  power  to  acquire  other  riparian  property  by  purchase. 
In  such  an  organization  a  proper  control  by  the  municipal  government  can  be  readily 
provided  for.  This  plan  is  suggested  by  the  charter  of  the  Philadelphia  Belt  Line 
Railroad  Company. 

The  system  adopted  in  the  harbor  of  Montreal  suggests  another  method  of  reguliv- 
tlou  and  control.    The  afi'airs  of  this  port  are  under  the  direction  of  a  harbor  corn- 
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niiftftion  composed  of  nine  monibcTs,  five  of  whom  are  appointed  by  the  Dominioa 
cabinet  and  one  by  the  city  council ;  one  is  elected  by  the  members  of  the  Com  Ex- 
change, one  by  the  members  of  the  Board  of  Trade,  and  one  by  the  shipping  interest, 
every  owner  or  a^eut  of  a  certain  tonnage  being  entitled  to  a  rote.  This  commiasion 
manages  the  afl'airs  of  the  port  generally,  including  the  making  and  enforcing  of  by- 
laws, the  constrnction,  maintenance,  and  allotment  of  wharves,  and  the  establi^ 
ment  and  collection  of  harbor  dues.  There  is  no  private  ownership  of  wharves  nor 
are  any  wharves  leased  to  persons  or  companies.  Allotments  of  wharf  spaces  are 
made  iVom  time  to  time,  but  not  for  longer  than  a  year. 

The  Montreal  system  x^onld  be  readily  adapted  to  the  conditions  of  this  port,  and 
a  commission  could  be  established  in  which  the  interests  of  the  State,  the  city,  and 
<*ommerce  conld  be  represented,  but  I  think  the  results  desired  can  bo  obtained  more 
readily  and  with  less  expense  by  the  organization  of  a  dock  company. 

If  the  above  suggestions  can  be  practically  carried  out  I  believe  the  necessities  of 
the  channel  improvement  will  be  amply  provided  for. 

CONCLUDIKO  KEMARKB. 

The  preliminary  plan  for  the  increase  of  the  landing  accommodations  of  this  port, 
above  outlined,  is  submitted  to  the  board  of  harbor  cgmmissioners  as  a  basis  of  dift- 
cuHsion,  and  with  the  hope  and  expectation  that,  should  its  essential  features  be 
a<lo])ted,  it  will  receive  great  improvement  in  its  details  from  those  more  competent 
than  myself  to  investigate  the  problem  in  its  legal  and  commercial  aspect. 

Borne  will  consider  that  the  project  imposes  too  many  restrictions  upon  the  liberty 
of  private  owners,  and  it  will  appear  to  them  unnecessary  to  demand  the  widening 
and  full  extension  of  piers,  the  adoption  of  a  more  expensive  method  of  constmction, 
aiid  the  increase  of  the  area  of  the  docks.  They  will  object  to  placing  the  ownership 
and  control  of  a  large  part  of  the  water  front  in  the  hands  of  the  municipality  or  of 
a  cc)rj>oration  representing  the  public  interest,  and  will  maintiiin  that  the  needn  of 
conmierce  can  best  be  provided  for  by  leaving  the  whole  matter  sm  far  as  possible 
to  private  regulation.  To  these  it  may  he  said  that  some  of  the  restrictions  referred 
to  will  doubtless  be  imposed  by  the  General  Government,  and  are  therefore  bevond 
the  reach  of  local  regulation.  The  establishment  of  a  plan  definitely  fixinc  the  loc*4^ 
ticm  and  wi^lth  of  piers  is  not  absolutely  necessary  for  tne  improvement  of  the  harbor. 
Tlie  law  now  contemplates  docks  at  least  80  feet  wide.  If  a  maximum  and  minimnio 
width  for  ]»icrs  and  an  increased  minimnm  width  for  docks  were  now  established  by 
law,  the  water  front  could  be  very  wel  1  reconstructed  without  further  interference  with 
owners,  lint  this  plan  would  give  a  syHt<em  of  piers  far  inferior  to  that  which  can 
be  obtained  by  a  careful  estalnishment  of  pier  locations,  and  its  adoption  is  not 
recommended  unless  the  plan  submitted  in  this  report  is  considered  impracticable. 

Others  will  entertain  the  opinion  that  too  much  power  is  left  in  the  h.and8  of  private 
owuei*8  and  corporations;  they  will  desire  that  possession  and  control  of  the  whole 
or  a  much  greater  part  of  tliie  water  front  should  be  acquired  by  the  State  or  its 
agents,  and  they  will  think  tt)o  much  has  been  yielded  in  order  to  utilize  exist'ing 
structures.  Those  who  advocate  radical  changes  in  construction,  ownership^  and 
control  will  say  that  the  one  opportunity,  never  to  be  repeated,  is  now  at  hand  for 
Philadelphia  to  obtain  a  systeui  of  docks  and  piers  superior  to  that  of  any  other  city 
in  the  country,  and  that  it  should  be  fully  utilized  without-  reganl  to  cost.  They 
will  point  to  Antwerp  and  the  enormous  increase  of  its  commerce  as  a  striking  ex- 
ample of  the  advantages  of  a  com])lete  public  control  and  of  the  thorough  systematic 
roconstrut'tion  of  a  harbor  regardless  ot  expense. 

The  plan  submitted  is  a  compromise  between  the  conflicting  vifws  of  these  two 
classes,  and  it  remains  for  the  board  of  commissioners  to  decide  whether  in  the  in- 
terest of  jiroperty  ownei-s  less  onerous  conditions  should  be  imposed^  or  greater  sacri- 
tices  should  be  demanded  in  the  interest  of  the  public. 

My  acknowledgments  are  due  to  Mr.  L.  Y.  Scliennerhomj  civil  engineer,  formerly 
United  States  assistant  engineer,  who  has  ably  assisted  mo  in  the  collection  of  infor- 
mation with  relerence  to  the  water  front  and  the  methods  of  pier  constriiction,  and 
in  designing  the  bulkhead  recommended  in  this  report. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major,  Corps  of  Engin^erSj 

VonsuUtTig  Engineer, 

Mr.  Charlks  Platt, 

President  Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia,  Pa, 
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G3. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

This  river,  between  its  mouth  and  Gibson  Point,  in  its  unimproved 
condition,  carriefl  a  diannel  over  the  bar  directly  at  its  mouth  with  a 
depth  of  about  10  feet  at  mean  low  water,  and  between  the  bar  and 
Gibson*  Point  a  ruling  depth  of  about  16  feet. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide 
and  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  river  to 
Girard  Point,  a  distance  of  about  1  mile;  from  thence  to  Gibson  Point, 
a  farther  distance  of  about  3  miles,  a  channel  20  feet  deep  and  250  feet 
wide,  except  at  the  abruiTt  bend  at  Yankee  Point,  where  the  channel 
width  was  to  be  increased  to  300  feet;  from  thence  to  Chestnut  Street 
Bridge,  Philadelphia,  a  distance  of  about  3  miles,  a  channel  of  navi- 
gable width  and  18  feet  deep  at  mean  low  water.  This  latter  reach  of 
river  has  required  no  other  improvement  than  the  removal  of  about 
1,000  cubic  yards  of  rock  near  Locust  and  South  streets.  The  channels 
l)roposed  are  to  be  obtained  by  dredging,  and  by  the  construction  of 
dikes  at  the  mouth  of  the  river. 

During  the  past  fiscal  year,  under  an  open-market  agreement  with 
the  American  Dredging  Company,  a  dangerous  obstruction  to  navi- 
gation, consisting  of  about  400  cubic  yards  of  hard  material,  was  re- 
moved from  thQ  channel  above  Penrose  Ferry  Bridge,  the  work  being 
completed  on  July  21, 1891. 

A  survey  of  the  bar,  current  observations  and  borings  on  the  flats 
on  the  west  side  of  the  mouth  of  the  river,  with  a  view  to  the  prepara- 
tion of  a  project  for  the  permanent  improvement  of  the  channel  across 
the  bar,  were  made  in  December,  1891,  and  April,  1892.  A  projecit 
based  upon  the  information  thus  obtained  was  submitted  on  Ainil  12, 
1892,  and  ai)prov(Ml  Ai)ril  26, 1892.  It  provides  for  the  construction  of 
earthen  and  pile  dikes  on  the  west  side  of  the  mouth  to  prevent  the 
dispersion  of  the  outtiowing  water  over  the  flats,  concentrate  the  flow 
over  the  bar  and  prevent  the  sliding  of  material  into  the  channel. 
This  project,  with  accompanying  sketch,  is  appended  hereto. 

Under  date  of  June  11,  1892,  contract  was  entered  into  with  Frank 
C.  Soraers,  of  Camden,  N.  J.,  for  the  construction  of  earthen  dikes  at 
the  mouth  of  the  river. 

Under  date  of  June  21,  1892,  contract  was  entered  into  with  B.  G. 
Bailey,  of  Philadelphia,  Pa.,  for  the  construction  of  a  pile  dike  at  the 
mouth  of  the  river. 

The  improvement  of  the  channel  of  the  Schuylkill  River  by  dredg- 
ing was  commenced  in  1870,  and  up  to  the  close  of  the  past  flscal  year 
about  1,416,000  cubic  yards  of  material  have  been  removed,  of  which 
about  550,000  cubic  yards  have  been  dredged  in  the  formation  of  the 
channel  neiir  the  mouth  between  deep  water  in  the  Delaware  River  and 
Girard  Point,  a  distance  of  about  1  mile.  The  remaining  866,000  cubic 
yards  have  been  removed  from  between  Girard  Point  and  Gibson 
Point,  a  distance  of  about  3  miles. 

This  work  has  resulted  in  the  formation  of  a  channel  about  150  feet 
wide  and  from  18  to  20  feet  deep  at  mean  low  water  across  the  bar  at 
the  river's  mouth ;  a  channel  about  250  feet  wide  and  from  20  to  24 
feet  deep  from  inside  the  bar  to  Point  Breeze,  except  at  Yankee  Point, 
where  the  width  is  300  feet;  and  from  Point  Breeze  to  Gibson  Point,  a 
channel  from  100  to  200  fei^t  wide  and  from  18  to  20  feet  deep.    Between 
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(libson  Point  and  deep  water  inside  the  bar  at  the  mouth  the  improved 
channel  haa  maintained  the  depth  to  which  it  was  dredged. 

The  channel  over  the  bar,  although  twice  dredged  to  a  depth  of  24 
feet  at  mean  low  water  by  the  removal  of  about  550,000  cubic  yards  of 
material,  has  quickly  shoaled  to  20  feet.  The  shoaling  principally  oc- 
curH  over  a  portion  of  the  channel  about  1,500  feet  in  length,  and  sitn- 
ated  directly  at  the  river's  moiith.  The  dikes  to  be  constructed  during 
the  present  fiscal  year  are  designed  to  obviate  this  difficulty.    • 

The  original  project  proposed  the  improvement  of  the  channel  en- 
tirely by  dredging,  and  the  cost  of  the  work  was  estimated  at  ^485,000. 
It  can  be  completed  for  about  $47,000,  making  the  total  cost  $485,750. 
The  results  of  a  large  part  of  the  work  executed  between  Girard  Point 
and  the  mouth  having  proyed  to  be  temporaiy,  it  is  now  necessary  to 
improve  this  part  of  the  river  by  me-ans  of  dikes  at  an  additional  esti- 
mated cost  of  about  $44,209.  The  estimated  cost  of  the  whole  modi- 
fied project  is,  therefore,  $529,959,  and  the  estimated  cost  of  its  comple- 
tion is  $91,209. 

The  present  demands  of  commerce  limit  the  requirement  of  an  im- 
proved river  chaTinel  to  that  part  of  the  river  lying  between  the  mouth 
and  Gibson  Point,  or  the  lower  4  miles  of  the  river.  At  Girard  Point 
are  located  large  grain  elevators  and  wharves.  At  Gibson  Point  and 
Point  Breeze,  which  are  near  each  other  and  closely  related  as  to  com- 
merciiil  requirements,  are  the  large  storage  tanks  and  wharves  of  the 
petroleum  oil  refineries.  The  interests  assembled  at  these  three  points 
cover  mainly  the  commerce  of  the  Schuylkill  River,  and  both  the  grain 
and  oil  trade  require  deep-draft  vessels  for  the  proper  and  economical 
transaction  of  tneir  business.  Channel  depths  should  exist  which 
will  permit  the  passage  of  vessels  drawing  24  feet  of  water  at  all  stages 
of  the  tide  between  the  mouth  of  the  river  and  Gibson  Point. 

The  dredged  channels  which  have  been  fonned  elsewhere  than  at  the 
mouth  have  been  permanent,  and,  if  by  regalating  works  at  the  mouth 
a  24foot  channel  can  be  maintained,  it  is  believed  that  a  permanent 
channel  of  equal  depth  can  be  formed  by  dredging  in  the  reach  of  liver 
between  the  mouth  and  Gibson  Point.  Until  such  a  channel  is  formed, 
deep-draft  vessels  can  only  be  moved  at  high  water,  unless  they  lighter 
a  i)art  of  their  cargoes  over  the  outer  bar. 

This  work  lies  iii  the  coUection  district  of  Philadelphia,  at  -which,  as  a  jjort  ol 
entry,  tliore  was  collected  during  the  year  ending  December  31, 1891,  revenue  to  tbc 
aniuunt  of  $11,121^320.14.  The  nearest  fort  and  light-house  are,  respectively,  Fort 
MilHin  and  Schuylkill  River  range  lights. 

APPROPRIATIONS. 


Act  of— 

June  11, 1870 $15,000 

March  3, 1871 10,000 

June  10, 1872 40,000 

March  3, 1873 40, 000 

June  23, 1874 20,000 

March  3, 1875 20, 000 

August  14,187(J 20,000 

Junel8,1878 30,000 

March  3, 1879 25,000 


Act  of— 

June  14, 1880 $40,000 

March  3, 1881 40.000 

August  2,1882 25,000 

July5,1884 25,000 

August  5, 1886 18,750 

August  11, 1888 25.000 

September  19, 1890 45,000 


Total 438,750 

EXPENDITURES. 

Total  to  June  30, 1892 $415,081.78 


Digitized  by 


Google 


APPENDIX  G — REPORT  OF  MAJOR  RAYMOND, 


925 


Money  statement, 

July,  1, 1891,  balance  unexpended $25, 017. 29 

June  30, 1892,  amount  expended  during  flscal  year 1, 299. 07 

July  1, 1892,  balance  Wexpended : 23,718.22 

July  1, 1892,  outstanding  liabilities $138.10^ 

D'uly  1, 1892,  amount  covered  by  uncompleted  contracts 15, 657. 00 

'■ —    15,795.10 

July  1, 1892,  balance  available 1 7,923.12 

Amount  appropriated  by  act  approved  July  13, 1892 46, 250. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 54, 173. 12 

r  Amount  (estimated)  required  for  completion  of  existing  project 44, 959. 00 

J  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1894    44, 959.  QO 
]  Submitted  in  compliauco  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Ahntrtict  of  proposals  far  constrwting  two  earthen  dikes  at  the  month  of  the  Schuylkill 
River  f  Pennsylvaniay  vjxth  about  2G/)00  cubic  yards  of  material  dredged  from  the  river, 
opened  June  6*,  1S92,  by  Maj,  C.  W.  Raymondy  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Price  per 
cubic  yard. 


Amount. 


1  Amrrican  Drcdf^Inc  Co.,  Philadelphia,  Pa. 

2  Frank  C.  Somers.  Camden,  N.  J 

3  I  Atlas  Dredging  Co.,  Wilmington,  Del 


8* 


$2.  252. 50 
1,961.00 
2,120.00 


Contract  (dated  June  11, 1892)  entered  into  with  Frank  C.  Somers,  in  progress. 


Abstract  of  proposals  for  constructing  about  800  linear  feet  of  pile  dike  at  the  mouth  of 
Schuylkill  Rivery  Pennsylvania,  and  filling  same  icith  about  10,000  cubic  yards  nfmatnHal 
dredged  from  tlie  channel  of  the  river  opened  June  6,  1892,  by  Maj,  C.  W,  Raymond, 
Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


B.  O.  Bailev,  Philadelphia.  Pa 

Joseph  P.  Allen,  Philmlelphia,  Pa 

I.  H.  Hathaway  &  Co.,  Philadelphia.  Pa 

R.P.  &J.  H.  dtaats,NewYork,  N.  Y 

Davis  &  Ir\'in,  Philadelphia,  Pa 

William  A.  Mnndy,  Philadelphia,  Pa 

(Jeo.  C.  Piatt,  Philadelphia,  Pa 

Delaware  ConHtniction  Company,  Wilmington,  Di»l 
B.  F.  May  dt  Co.,  Boston,  Mass 


Timber-      Earth  flll- 
work        ingofdiko 
of  dike  (in-      ctredged 

eluding      from  clian- 
iron  work)  |        nel 
800  linear  10,000  cubic 
feet.  yanls. 


Per  linear 
foot. 
$15.87 
22.43 
15.04 
21.45 
19.00 
18.75 
16.88 
17.69 
23.84 


Per  eitbie 
yard. 
$0.10 
.091 

:fo^^ 

.08^ 

.08 

.10 


Amount. 


$13,696.00 
18, 9:)1. 50 
13,74)2.00 
18,060.00 
16,040.00 
16, 000. 00 
14,354.00 
14. 952. 00 
20, 072. 00 


Contract  (dated  June  21,  1892),  entered  into  with  B.  6.  Bailey^    In  ]pro^re88« 
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COMMEKCIAL  STATISTICS. 

The  following  statements  of  the  foreign  and  domestic  oommeroo  of  the  Sc&njUdL 
River  for  the  year  ending  December  31,  1891,  hiEkye  been  compiled  ftom  the  retozsi 
made  to  this  office  by  shippers  and  consignees : 

Freight  movenient. 


Articles  arrivinji:. 


Gross  tons. 


TriK. 


Asphalt — 
Chemicals. 

Coal 

Clay 

Hay 

Ice. 


Iron  ore 

Lumber 

Marble 

Stoue,  buildinj^. 
Stone,  paviug... 

Sand 

Wood 

MisceUaneons.. 


Total. 


lfi.100 

4,008 

250,802 

0.6J8 

1,458 

187,331 

40,170 

20,086 

5,483 

15,731 

20,508 

219,250 

32,328 

33,301 


ISLfil 

U.M 
2».1C 
lot  13 

la&ne 

10136 
138.143 
13&W 


811,331  I      2. 784  Si 


Articles  departing. 


Asphalt 

Grain 

Manaro 

Petroleum  oil  and  products. 
Miscellaneous 


Total. 


.Gross  tons. 


2.478 

122,001 

28,910 

706,001 

6.435 


TalBO. 


074,  W 

4,23X]«I 


865,005  :     18,351.96 


Passengers  arriving M,7> 

Passengers  departing 33. TV 


Total. 


V&fsd  movrmcHt. 


Class. 


No.  arrir-    Ka.  4^ 
I  ,  injf  partox 

'  loadod.      loadHS. 


Steamers '  012 

Sailing  A'OMsels '  580 

Barges 1,723 

Canal  boata t  1,405 

Total ,  4,630 


xe 


APPROVED  PROJECT  FOR  IMPROVING  MOUTH  OF  SCHUYLKILL,  RIYEB, 

PENNSYLVANIA. 


United  States  Engineer  Offick, 

Fhiladelpkiaj  Fa.^  April  X?,  2^2. 
General  :  I  have  the  honor  to  submit  the  following;  project  for  the 
expenditure  of  the  sum  of  824,500  in  the  improvement  of  the  Schuyl- 
kill River,  Pennsylvania,  being  the  balance  of  the  appropriatiou  maiilf 
in  the  river  and  harbor  act  of  September  19, 1890, 
It  18  pix)posed  to  apply  these  funds  toward  the  formatiou  of  a  chan- 
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nel  400  feet' wide  and  24  feet  deep  at  mean  low  water  across  tlie  bar  at 
the  mouth  of  the  river,  as  recommended  in  my  project  dated  October 
4,  1890,  this  application  being,  at  the  present  time,  considered  most 
desirable  in  the  interests  of  commerce. 

A  survey  of  the  bar,  current  observations  and  borings  on  the  flats  on 
the  west  side  of  the  mouth  were  made  during  June,  1891,  and  April, 
1892.    The  project  now  submitted  is  based  on  the  following  facts : 

1.  There  is  now  a  channel  having  a  minimum  low-water  depth  of  24 
feet,  with  a  width  varying  from  250  feet  to  50  feet,  from  Girard  Point 
for  a  distance  of  2,550  feet  toward  the  mouth.  This  channel  appears 
to  be  permanent.  From  this  channel  to  deep  water  across  the  bar,  a 
distance  of  about  720  feet,  there  is  a  minimum  low-water  depth  of 
about  20  feet.  The  bar  lias  been  twice  dredged  to  a  depth  of  24  feet, 
but  has  quickly  shoaled. 

2.  The  backwater  coming  down  the  river  in  freshets  has  probably  a 
greater  influence  than  the  tidal  currents  in  the  creation  and  mainte- 
nance of  the  channel  depths  at  the  mouth.  This  is  inferred  from  the 
following  considerations : 

(1)  In  1819  the  tidal  basin  of  the  Schuylkill  was  very  much  greater 
than  at  the  present  time,  and  two  back  channels  above  Hog  and  League 
islands  entered  the  river  just  above  the  mouth.  The  silting  up  of  the 
back  channels,  resulting  in  the  complete  closure  of  the  Hog  Island " 
Channel  and  the  great  reduction  of  the  League  Island  Channel,  the 
construction  of  dikes  on  both  sides  of  the  river,  and  the  rapid  building 
up  and  eastward  advance  of  Mud  Island  have  crowded  the  channel 
over  toward  the  eastern  shore.  These  changes,  although  largely 
diminishing  the  tidal  capacity,  have  all  been  followed  by  an  increase  in 
the  depths  and  cross- sectional  area  of  the  low  water  channel. 

In  1819  the  minimum  low-water  cross  section  was  6,235  square  feet, 
with  a  low-water  depth  of  9  feet.  In  1887  the  minimum  low-water 
cross  section  wiis  8,890  square  feet,  with  a  low- water  depth  of  27  feet. 

The  plans  of  the  Navy  Department  contemplate  the' closure  of  the 
channel  in  rear  of  League  Island  by  the  construction  of  a  causeway  at 
its  western  end.  The  extent  of  the  changes  near  the  mouth  in  low- 
water  lines  and  in  the  line  of  deep  water  is  indicated  on  the  accom- 
panying sketch. 

(2)  Neither  the  line  of  greatest  ebb  nor  that  of  greatest  flood  velocity . 
coincides  with  the  thalweg  of  the  channel. 

(3)  Neglecting  the  backwater,  the  mean  tidal  velocities  at  the  mouth 
are,  for  the  flood,  0.84  foot  per  second,  and  for  the  ebb,  0.57  foot  per 
second,  which  are  too  small  to  produce  effective  scour,  even  in  the  soft 
material  which  forms  the  bar, 

(4)  The  average  daily  flow  of  backwater  into  the  channel  is  little 
less  than  the  tidal  volume,  while  in  freshets,  which  are  frequent  and  of 
short  duration,  the  backwater  often  greatly  exceeds  the  tidal  volume. 

3.  The  bar  consists  of  very  soft  mud  and  sand,  and  results  principally 
from  two  causes.  The  flood  current  carries  in  suspension  considerable 
material  which  it  deposits  at  the  mouth  of  the  river  when  its  velocity 
is  checked  by  the  downward  current  of  the  backwater.  The  deposits 
of  the  flood  tide  constantly  build  up  the  Mud  Island  Flats  on  the  west 
side  of  the  mouth,  and  this  broad,  soft  mud  shoal,  requiring  a  very  flat 
channel  slope,  gradually  slides  into  and  shoals  the  channeL  Water 
running  out  of  the  channel  carries  very  little  material  in  suspension, 
except  during  freshets,  when  the  velocity  is  sufficient  to  transport  most 
of  it  across  the  bar.    It  is  therefore  believed  that  the  interference  of 
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tLe  ebb  cunents  of  the  Delaware  and  Schuylkill  rivers  has  very  little 
influence  in  producing  shoaling. 

The  project  for  the  improvement  of  the  mouth  of  the  river  prepared 
in  this  office  in  1887  provides  for  the  construction  of  a  dike  on  the  east 
side,  located  as  shown  in  broken  lines  on  the  accompanying  plan.  It  is 
designed  to  reduce  the  low- water  width  to  about  600  feet  and  to  prevent 
the  interference  of  the  ebb  currents  of  the  Schuylkill  and  Delaware.  The 
construction  of  this  dike  will' probably  be  found  necessary  in  the  future, 
but  I  am  of  the  opinion  that  deepening  over  the  bar  can  be  most  ef- 
fectively produced  by  first  constructing  dikes  on  the  west  side,  located 
as  shown  on  the  accompanying  plan. 

A  high- water  island,  formed  in  1879  and  1880  by  dumping  material 
dredged  from  the  opposite  side  of  the  river,  extends  nearly  across  the 
flats  opposite  Girard  Point.  This  embankment  is  pennanent.  It  is 
I)roposed  to  build  an  earthern  dike  from  the  shore  dike  to  the  soutfaeru 
end  of  the  island  to  cut  oft'  the  flow  between  the  island  and  the  shore. 
It  is  proposed  to  construct  another  dike  for  a  distance  of  about  825  fei»t 
along  the  eastern  shore  of  the  island,  thence  extending  for  a  distance 
of  1,575  feet  to  a  point  in  the  low-Avater  line  just  above  the  upper  limit 
of  the  bar,  and  then  turning  southward  and  following  a  line  near  the 
low-water  line  generally  parallel  to  the  axis  of  the  channel  and  extend- 
ing for  a  farther  distance  of  1,800  feet.  The  outer  end  of  this  dike  is 
about  opposite  the  head  of  the  24-foot  curve  in  the  Delaware  River. 
This  is  considered  as  far  as  it  is  desirable  to  extend  this  dike  until  its 
effects  upon  the  channel  have  been  observed.  Its  farther  extension 
will  probably  be  necessary. 

These  dikes  will  prevent  the  dis])ersion  of  the  outflowing  water  over 
the  flats,  concentrate  the  flow  over  the  bar,  and  prevent  the  sliding  of 
material  from  Mud  Island  into  the  channel. 

The  dike  at  the  southern  end  of  the  island  and  the  dike  at  the  north- 
eastern end,  for  a  distance  of  2,910  feet,  will  be  constructed  of  earth 
thrown  up  by  a  dredge.  These  dikes  will  have  a  bottom  width  of  about 
50  feet,  a  height  of  about  10  feet  above  mean-  low  water,  and  slopes  of 
aboutlon2.  These  dimensions  are  larger  than  necessary,  but  thedre<ig«? 
will  have  to  remove  the  material  required  for  them  in  order  to  do  the 
work,  and  therefore  embankments  of  the  size  proposed  will  cost  less 
than  smaller  ones  which  would  have  to  be  made  by  hand.  The  mate- 
rial ot  the  flats  is  admirably  adapted  to  dike  construction. 

It  is  proposed  to  build  the  dike  from  the  lower  end  of  the  eastern 
embankment  for  a  distance  of  1,700  feet  by  driving  two  rows  of  piles, 
20  feet  apart  between  centers,  connected  by  tie-rods  as  shown  iu  the 
drawings.  The  outer  row  is  to  be  of  square  hemlock  piles,  tongued  and 
grooved  by  strips  spiked  upon  them,  and  driven  close  together.  The 
inner  row  will  consist  of  round  pine  piles  spaced  3^  feet  apart.  All 
the  piles  arc  to  be  driven  12  feet  below  the  level  proposed  for  the  bot- 
tom of  the  channel,  or  3G  feet  below  mean  low  water. 

The  remainder  of  the  dike,  100  feet  in  length,  will  be  built  of  clixse 
hemlock  ])iles  front  and  rear.  Both  i)ortiou8  will.be  filled  with  clay 
excavated  from  the  channel. 

Should  it  be  found  necessary  in  the  future  to  extend  this  dike  further 
into  the  Delaware  River,  where  it  would  be  much  more  exxyosed,  it  i? 
l)ro])os('(l  to  construct  tlie  outer  portion  of  round  pine  piles,  driven  2 
fet't.  ai)art,  in  rows  15  feet  apart,  and  to  fill  it  with  stone. 

The  location  of  the  dikes  and  the  details  of  their  construction  are 
shown  ou  the  accompanying  drawing. 
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The  cost  of  tliis  project  is  estimated  as  follows: 

2;910  linear  feet  of  earthen  dike,  at  $2  per  linear  foot $5,S20 

1,700  linear  feet  of  pile  dike  open  in  rear,  at  $17  per  linear  foot 28, 900 

100  linear  feet  of  pile  dike  closed  in  rear,  at  $24.70  per  linear  foot 2, 470 

25,000  cubic  yards  earth  filling  yi  and  in  roar  of  pile  dikes,  at  12  cents  per 

onbioyard 3,000 

Engineering  and  contingencies 4,019 

Total \ 44,209 

It  is  proposed  to  apply  the  funds  now  available  to  the  construction 
of  the  earthen  dike  and  800  feet  of  the  pile  dike.  This  will  extend  the 
construction  to  the  point  D,  shown  on  the  accompanying  plan. 

It  is  proposed  to  do  the  work  by  contract  after  advertising  for  pro- 
posals, such  method  being  considered  most  economical  and  advanta- 
geous to  the  Government. 

Very  respectfully,  your  obedient  servant, 

0.  W.  EATMOIO), 
Major y  Corps  of  JBngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JEngineerSy  U.  8.  A. 


G4. 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  harbor  of  Marcus  Hook  is  situated  on  the  right  bank  of  the  Del- 
aware Biver,  about  20  miles  below  Philadelphia.  Its  construction  and 
maintenance  as  an  ice  harbor  was  undertaken  by  the  General  Govern- 
ment in  1866. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $5,000 
for  tMs  work.  These  funds  have  been  held  for  the  contingency  of  repairs 
and  dredging. 

The  work  accomplished  in  1889  practically  carried  the  project  for  the 
improvement  of  this  harbor  to  completion.  The  harbor  in  its  present 
condition  consists  of  an  area  of  10  acres,  with  a  depth  of  from  18  to  25 
feet  at  mean  low  water  over  about  7J  acres  and  from  18  to  12  feet  over 
the  remaining  2  J  acres.  Within  this  area  are  seven  detached  ice  piers, 
consisting  of  stone  superstructures  upon  timber-crib  substructures, 
two  landing  or  shore  piers  of  timber  with  crib  substructures  ui)on  pile 
foundations,  and  three  groups  of  mooring  piles  placed  between  the  de- 
tached ice  piers. 

The  four  upper  ice  piers  were  completed  in  1871,  and  during  the  twenty- 
one  years  which  have  elapsed  the  wear  of  the  ice  upon  the  upper 
surfaces  of  the  timber  substructure,  which  is  but  slightly  below  the 
plane  of  mean  low  water,  will  necessitate,  in  the  near  foture,  repairs  to 
this  worn  part  of  the  substructure. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  inter- 
vals to  maintain  the  requisite  depth  of  the  water  in  the  harbor. 

For  these  objects  funds  should  be  available. 

Under  date  of  June  20, 1892,  contract  was  entered  into  with  Bavis 
&  Irvin,  of  Philadelphia,  Pa.,  for  making  repairs  to  the  two  landing 
piers  and  for  establishing  seven  groups  of  mooring  piles  to  replace 
those  which  have  decayed,  and  repairing  one  old  group.  This  work 
will  be  done  immediately,  and  is  estimate  to  cost  about  $2,000. 

ENa92 69  '  '  n         1 
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This  jvotk  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  neareft 
port  of  entry,  the  collections  during  the  year  ending  December  31,  1891,  amoanting 
to  $11,121,320.14.  The  nearest  fort  and  light-house  are,  respectively.  Fort  MifBis 
and  Christiana  Light. 


APPROPRIATIOK8. 


Act  of— 


June  23,  1866 $5,000 

March  2,  1867 :  94,000 

January  14,  1880 35,000 

March  3,  1881 30,000 

August  2,  1882 15,000 


Act  of— 


Augusts,  1886 $15,000 

August  11,1888 15,000 

September  19,  1890 5,000 


214,000 


EXPENDITURES. 


Total  to  June  30,  1892 209,  OOD 

Money  statement. 

July  1,  1891,  balance  unexpended $5,036.36 

June  30,  1892,  amount  expended  during  fiscal  year 36L9S 

July  1,  1892,  balance  unexpended 5,000.00 

July  1,  1892,  outstanding  liabilities $111.24 

July  1,  1892,  amount  covered  by  uncompleted  contracts 1, 014. 34 

1,125.5?^ 

July  1,  1892,  balance  available 3,874.42 


Abstract  of  proposals  for  repairs  to  the  two  United  States  landing  piers  and  placimf  tf 
seven  groups  of  mooring  piles  and  repairing  one  existing  group  in  the  ice  harbor  ai  Af«^ 
cue  Hook,  Fennsylvania,  opened  June  16,  1892,  by  MaJ,  C,  W.  Raymondy  Corps  ^' 
Engineers. 


Name  and  address  of 
bidder. 

Approximate  quantities. 

Ko. 

White 

pine 

timber 

(6.520  feet 

B.M.). 

White 
oak 

timber 
(142  feet 
B.  M.). 

White 
oak  fen- 
der and 
moorinff 

piles 
(1,720  lin- 
ear feet). 

Drift 

boltoand 

spikes 

(752 

poands). 

Chain 

(3,090 

ponnds). 

Earth 

(SSOonoir 
yards). 

AnMnai 

1 

Davis   &  Irvin,  Phila- 
delphia, Pa  

Per  1,000 

/eetB.M. 

137 

47 

Per  1,000 
feetB.M. 

47 

Per  linear 
foot. 

.40 

Per 

poitnd. 
^$0.03 

.03 

Per 
pound. 
10.03* 

.05 

Pereuine 
yard. 

.75 

$1,1)14.  ai 
1,436  r 

2 

Henhoeffer  &.  Yaughan, 
Camden,K.J 

Contract  (dated  June  20,  1892)  entered  into  with  Davis  &,  Irvin.    In  pro^roM. 


.  ICE  HARBOB  AT  HEAD  OF  DELAWARE  BAY,  DELAWAKE. 

The  act  of  August  2, 1882,  contained  an  appropriation  of  $25,000  for 
"  ice  harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  pien 
in  channel  back  of  Reedy  Island,  Delaware.'^  The  sum  of  $3,700  was 
expended  in  1883  in  removing  the  sunken  piers  at  Beedy  Island,  and 
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$5,063.07  has  »ince  been  expended  in  surveys,  examinations,  and  office 
expenses. 

Several  plans  for  the  formation  of  an  ice  harbor  in  the  vicinity  of 
ListQn  Point  have  been  proposed,  but  the  difficulties  connected  witji 
the  problem  have  been  such  that  a  satisfactory  solution  has  not  yet 
been  reached.  Those  who  have  studied  the  question  are  unanimous  in 
the  opinion  that  if  such  an  ice  harbor  is  built  it  should  be  located  in 
the  reach  of  river  between  Reedy  Island  and  Bombay  Hook  Point. 
This  part  of  the  river  contains  two  localities,  viz,  Baker  Shoal  and 
Duck  Creek  Flats,  the  improvement  of  which  is  provided  for  in  the 
project  for  the  permanent  improvement  of  the  Delaware  River,  between 
Philadelphia  and  the  sea,  by  the  construction  of  over  11  miles  of  dikes. 
The  changes  which  would  be  induced  in  the  regimen  of  this  part  of 
the  river  by  snch  extensive  constructions  would  render  the  prior  loca- 
tion of  an  ice  harbor  very  hazardous. 

The  greatest  need  of  commerce  on  the  Delaware  River  is  an  improved 
ship  channel  between  the  port  of  Philadelphia  and  the  sea,  and,  until 
this  shall  have  been  carried  further  toward  accomplishment,  expendi- 
tures can  be  applied  with  mor»  advantage  to  channel  improvements 
than  to  ice-harbor  construction. 

The  cost  of  an  adequate  ice  harbor  in  the  vicinity  of  Liston  Point 
would  probably  be  firom  $400,000  to  $600,000,  and,  after  other  require- 
ments of  commerce  have  been  met,  such  an  ice  harbor  would  be  a  de- 
sirable adjunct. 

APPROPRIATIONS. 

Act  of  August  2,  1882 $25,000.00 

EXPENDITURES. 

Totalto  June  30, 1892 $8,763.07 

Money  statement. 

July  1, 1891,  balance  unexpended - $16,236.93 

July  1,  1892,  balance  unexpended , 16,236.93^ 


G  6. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DEL- 
AWARE. 

The  construction  of  this  pier  was  commenced  in  1871  under  an  ap- 
propriation of  $225,000  made  in  the  river  and  harbor  act  of  July  15, 
1870.  By  the  conditions  of  this  act  the  Junction  and  Breakwater  Rail- 
road Company,  having  the  terminus  of  its  line  in  the  vicinity  of  the 
pier,  was  permitted  "  to  extend  their  railroad  upon  and  over  said  pier, 
and  to  freely  use  said  pier  in  connection  with  their  said  road,  subject 
to  such  regulations  and  charges  for  maintenance  and  repairs  as  the 
Secretary  of  War  may  adopt."  The  pier  was  completed  in  1880,  and 
expenditures  since  that  date  have  been  applied  to  the  repair  and  main- 
tenance of  the  stmcture.  The  railroad  company  has  not  yet  exercised 
its  privilege  of  occupying  the  pier. 

In  1888  and  1889  the  pier  was  injured  by  the  collision  of  vessels 
which  had  been  driven  from  their  moorings  behind  the  adjacent  bre^kk- 
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water  by  severe  storms.  About  120  linear  feet  of  the  pier  was  wrecked 
by  these  collisions,  involving  the  destruction  of  17  of  the  wrought-iron 
screw  piles  and  their  atta<5hments. 

The  pier  was  thoroughly  repaired  in  1891  at  a  cost  of  $7,033.  These 
repairs  are  described  in  detail  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  page  1074.  Operations  during  the  past  fiscal  vear 
were  confined  to  the  compilation  of  office  records. 

A  large  part  of  the  timber  superstructure  has  been  in  place  from  ten 
to  twelve  years,  and  its  value  is  greatly  impaired  by  natural  decay  and 
deterioration.  The  increased  weight  of  engines  and  rolling  stock  which 
has  arisen  since  the  pier  was  designed  make  the  wooden  superstructure 
too  light  to  bear  such  increased  loads.  This,  in  connection  with  the 
perisliable  character  of  the  superstructure,  would,  if  the  pier  is  ever 
used  by  the  railroad  company,  render  necessary  an  iron  superstructure 
adjusted  to  the  demands  of  modern  railroad  requirements.  Such  a 
plan,  in  accordance  with  Senate  resolution  of  March  12^  1886,  was  sub- 
mitted under  date  of  April  2, 1886  (see  Report  of  the  Chief  of  Engineers 
for  1886),  at  an  estimated  cost  of  $93,000. 

The  sundry  civil  act  of  March  3, 1891,  contained  the  following  pro- 
vision : 

And  the  Secretary  of  War  is  herebjr  directed  to  assign  to  the  Secretary  of  the 
Treasury  so  much  Rpace  on  the  Lewes  iron  pier  as  may  be  necessaij  to  enable  the 
Marine  Hospital  Service  to  establish  and  conduct  thereon  such  disinfection  ma- 
chiuery  as  may  be  required  for  the  proper  disinfection  of  the  cargoes  of  vessels 
detained  at  the  quarantine,  and  when  the  breakwater  shaU  have  been  completed 
then  the  said  pier  shall  be  permanently  assi^ed  to  the  Treasury  Department:  JV©- 
videdf  That  such  occupation  aud  use  of  the  pier  by  the  Marine-Hospital  Service  does 
not  interfere  with  the  engineering  operations  of  the  War  Department  iu  the  com- 
pletion of  the  breakwater  improvement. 

It  is  understood  that  the  use  of  the  pier  as  above  provided  will  at 
times  prohibit  its  use  for  any  other  purpose.  The  pier  is  of  consid- 
erable value  to  vessels  frequenting  the  breakwater  harbor,  being  the 
only  communication  with  the  shore.  It  is  necessary  for  the  purposes 
of  the  Light-House  Service,  and  its  free  use  at  all  times  will  probably 
be  indispensable  for  many  years  for  the  engineering  operations  of  the 
War  Department.  It  is  not  suitable  for  quarantine  purposes,  because 
the  maximum  depth  at  the  end  of  the  pier  head  is  only  about  21  feet  at 
mean  low  water.  On  the  west  side  of  the  pier  head  the  depth  is  about 
15  feet  and  on  the  east  side  18  feet.  Since  the  pier  is  much  exposed  to 
the  effects  of  storms  it  could  not  be  safely  used  in  rough  weather  by 
vessels  of  a  greater  draft  than  about  15  feet.  The  great  majority  of 
vessels  frequenting  this  harbor  (including  nearly  all  tiiat  arrive  from 
foreign  ports)  could  not  generally  be  taken  to  this  pier  for  the  purpose 
of  disinfection.  It  is  therefore  suggested  that  other  arrangements  be 
made  for  the  requirements  of  the  quarantine  service. 

The  pier  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilmington,  where  the  amount  of  revenue  collected  during  the  year  ending  Decem- 
ber 31, 1891,  was  $14,808.57.  The  nearest  fort  and  light-house  are,  respectively.  Fort 
Delaware  and  the  Delaware  Breakwater  Light. 

APPROPRIATIONS. 


Act  of— 

July  15. 1870 $225,000 

June  23,1874 10,000 

March  8,  1875 25,000 

March  3, 1875 15,000 

August  14,  1876 30,000 

June  18, 1878 20,000 

MarohS,  1879....^^ 10,500 


Act  of— 

June  14, 1880 $10,000 

March  3, 1881 10,000 

AugU8t2,  1882 13,000 

April  4,  1890 10,000 

878,500 
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EXPENDITURES. 

Total  to  June  30, 1892 $378,500 

Money  statement. 

July  1,  1891,  balance  unexpended *  $422.45 

Jane9iO,  1892,  amount  expended  during  fiscal  year 422.45 


G7. 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

The  Delaware  Breakwater  in  its  present  condition  consists  of  two 
detached  structures  of  random  stone  rising  about  13^  feet  above  high 
water,  called  respectively  the  breakwater  and  the  ice-breaker.  These 
structure  are  separated  by  a  gap  about  1,350  feet  in  length. 

The  present  project  for  the  improvement  contemplates  the  closing  of 
the  gap  by  the  construction  of  a  connecting  breakwater.  The  project 
as  originally  adopted  in  1882  provided  for  a  substructure  of  random 
stone  having  its  upper  surface  12  feet  below  mean  low  water,  with  a 
superstructure  formed  of  concrete  in  place.  The  project  was  modified 
in  1890  by  establishing  the  level  of  the  upper  surface  of  the  substruc- 
ture at  15  feet  below  mean  low  water  and  providing  for  the  construction 
of  the  superstructure  of  concrete  blocks.  It  was  again  modified  in  1891, 
and  now  provides  for  the  closing  of  the  gap  by  the  dejposition  of  random 
stone,  so  as  to  raise  the  structure  to  a  height  of  14  teet  above  the  plane 
of  low  water,  with  a  width  at  top  of  20  feet;  the  width  at  low  water  to 
be  40  feet  and  the  slopes  below  this  plane  to  be  such  as  may  be  formed 
by  the  action  of  the  sea;  between  low  water  and  the  top.  the  slopes  to 
be  about  1  on  0.7,  formed  by  heavy  stones  laid  in  position. 

During  the  past  fiscal  year,  under  a  contract  with  the  Brandywine 
Granite  Company,  of  Wilmington,  Del.,  34,022  tons  of  granite  were  de- 
posited in  the  work,  the  conti-act  being  completed  on  June  1, 1892. 
The  structure  has  thereby  been  raised  to  low  water  from  the  ice-breaker 
along  the  gap  for  a  distance  of  about  1,006  feet.  Over  the  remaining 
distance  there  is  an  average  level  of  about  15  feet  below  mean  low  water. 

The  stone  placed  in  the  work  during  the  past  fiscal  year  was  deposited 
over  a  width  of  40  feet,  measured  transversely  to  the  axis  of  the  gap 
between  established  lines,  so  as  to  bring  the  structure  to  the  level  of 
low  water  over  the  entire  area  and  permit  the  slopes  to  be  formed  natu- 
rally under  the  action  of  the  sea. 

In  November,  1891,  when  operations  were  suspended  for  the  winter 
season,  the  structure  had  been  raised  to  low  water  over  a  distance  of 
603  feet.  This  portion  of  the  work  was  exposed  to  the  violent  storms 
of  last  winter.  During  the  present  working  season  the  structure  has 
been  raised  to  low  water  over  a  distance  of  403  feet. 

During  the  month  of  June,  1892,  measurements  were  made  to  deter- 
mine the  cross  sections  of  the  work  in  the  gap.  Twenty  cross  sections 
were  miide  at  intervals  of  50  feet.  Above  a  plane  from  8  to  10  feet  below 
mean  low  water  the  average  slopes  are  about  1  on  0.6,  the  exterior  slope 
being  somewhat  steeper  than  the  interior.  The  average  slopes  of  the 
portion  built  last  year,  which  have  been  exposed  to  storms,  are  the  same 
as  those  of  the  portion  built  during  the  present  season.  Below  the  10- 
foot  Diane  the  exterior  slope  on  the  work  of  1891  is  about  2  on  3,  and  on 
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the  work  of  1892  about  1  on  1.  These  are  true  storm-developed  slopes, 
but  it  is  expected  that  they  will  be  considerably  reduced  as  the  staructore 
is  raised  above  low  water  and  as  the  work  settleg.  , 

The  total  quantity  of  stone  already  deposited  in  the  gap  under  th« 
existing  project  is  135,735  gross  tons. 

In  the  sixty-foufyearswhich  have  elapsed  since  the  Delaware  Break- 
water was  first  planned,  great  changes  have  ensued  in  the  character. 
dimensions,  and  draft  of  the  vssels  for  which  protection  was  required 
and  provision  made.  In  addition  to  this  chahge  of  requirements  the 
deep-water  area  then  available  for  anchorage  belund  the  breakwater  has 
been  greatly  reduced  by  shoaling. 

From  these  continued  causes  a  necessity  has  arisen  for  a  more  ample 
harbor  of  refuge  whereby  protection  can  be  given  to  the  deep-draft  ves- 
sels passing  this  part  of  the  Atlantic  coast,  and  in  expression  of  this 
need  Congress,  in  the  river  and  harbor  act  of  September  19, 1890,  pro- 
vided for  an  examination  of  Delaware  Bay  with  a  view  of  determining 
the  best  site  for  a  national  harbor  of  refuge  suitable  for  deei>-draft  ves- 
sels. The  report  of  the  Commission  of  Bi%ineer  Officers  chadded  with 
this  examination  was  submitted  on  January  5, 1892,  and  is  published 
as  Executive  Document,  No.  112,  House  of  Eepresentatives,  Fifty-sec- 
ond Congress,  first  session.* 

Even  assuming  that  such  a  deep-water  harbor  of  reftige  wiU  become 
an  accomplished  fact,  there  nevertheless  remains  the  necessity  ftff 
completing  the  existing  project  of  the  present  breakwater,  whereby  in- 
creased accommodation  will  be  given  to  the  four  or  five  thousand  fish- 
ing vessels  and  smaller  coasting  craft  which  yearly  use  the  harbor,  aod 
with  advantage  can  continue  to  do  so  even  after  a  more  capacious  har- 
bor is  built  in  the  vicinity. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  telegraph  cables  between  the  mainland  Bod 
their  station  are  in  connection  with  the  shipping  of  the  harbor.  The 
reports  of  the  Maritime  Exchange  state  that  during  the  year  1891, 
2,587  vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft,  an- 
chored under  the  protection  of  the  breakwater. 

If  funds  are  available  it  is  proposed  during  the  next  fiscal  year  te 
close  the  gap  to  the  plane  of  low  water,  and  raise  a  part  of  the  work  to 
its  fiill  height. 

Tills  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  tbf 
nearest  port  of  entry  at  which  the  revenue  collected  during  the  year  ending  Decem- 
ber 31, 1891,  was  $14,808.57.  Fort  Delaware  is  the  nearest  fort,  and  tho  Bi«akwaMr 
Light  the  nearest  light-house. 

APPROPRIATIONS. 


Act  of— 

May  7, 1822 $22, 700. 00 

May  23, 1828 250, 000. 00 

April  23, 1830 162, 000. 00 

March  2, 1831 208,000.00 

July  3,1832 270,000.00 

March  3, 1H33 270, 000. 00 

June28,18:U 270,000.00 

March  3, 18:^ 100,  0<X>.  00 

July  2,183(1 100,000.00 

July  4, 1836  f  survey )  ..  1, 000. 00 

March  3, 1837 141,000.00 


Act  of— 

July7,1838 $150,0^0.01* 

August  30, 1852 : 30.  «»>.  t* 

June  23, 1866 107. 910.  'i» 

March  2, 1867 109.4a:i> 

August  2, 1882 125.  WW. «»' 

July  5, 1884 75.0lM»Ji' 

August  5, 1886 5t>.2ai>.*w 

August  11, 1888 100,(M>.«V 

September  19, 18fl0  . . . .  80, 00t>.  '^^ 

2, 638,93s.  TV 


*  Kcprinted  herein  as  Appendix  G 12. 
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EXPENDITURES. 

Total  to  June  30,  1892 $2,627,367.87 

Total  amount  appropriated  under  present  project  to  June  30,  1892 436, 250. 00 

Total  expenditures  under  present  project  to  June  30,  1892 ^5, 264. 17 

Money  statement 

July  1, 1891,  balance  unexpended $79,197.91 

June  30, 1892,  amount  expended  during  fiscal  year 78, 212. 08 

July  1,  1892,  balance  unexpended 986. 83  ' 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 50, 985. 83 

(Amount  (estimated)  required  for  completion  of  existiiif^  project 270, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  270, 000. 00 
Submitted!  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G8. 

.  IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  4ERSEY. 

The  Eancocas  Eiver  discharges  into  the  Delaware  River  at  a  point 
opposite  the  northern  limits  of  the  city  of  Philadelphia  and  about  12 
miles  above  the  foot  of  Market  street.  The  project  for  its  improvement 
was  made  in  1881,  and  proposed  the  formation  of  a  channel  from  150  to 
200  feet  wide  with  a  low-water  depth  of  6  feet  from  its  month  to  Center- 
ton,  a  distance  of  about  7^  miles,  and  from  thence  to  Mount  Holly  a 
5-foot  low-water  channel.  The  estimated  cost  of  the  improvement  was 
$81,236. 

•  The  river  and  harbor  acts  of  1881  and  1882  appropriated  $20,000  for 
the  work,  and  this  amount  was  expended  between  1881  and  1884  in  the 
improvement  of  Goats  Bar,  the  most  marked  obstruction  on  the  lower 
river. 

The  river  and  harbor  act  of  September  19, 1890,  contained  an  appro- 
priation of  $260,000  for  improving  Delaware  River,  Pennsylvania  and 
!N'ew  Jersey,  of  which  $10^000  "  shaU  be  expended  in  continuing  improve- 
ment on  the  Rancocas  River,  one  of  the  tidal  tributaries  of  said  rfver." 

During  the  fiscal  year  of  1891,  the  sum  of  $8,802.73  was  expended  in 
the  formation  of  a  channel  6  feet  deep  at  mean  low  water,  and  about 
100  feet  wide,  at  the  followiug  localities  between  the  mouth  and  Center- 
ton,  viz:  At  Sharp  Island,  below  Mill  Creek,  below  Lime  Kiln  Wharf, 
and  at  Centerton;  and  in  the  removal  of  three  wrecks  lying  between 
the  railroad  bridge  at  Delanco  and  the  junction  of  the  Lumbarton  and 
Mount  Holly  branches  of  the  river. 

Under  date  of  July  16, 1891,  an  open-market  agreement  was  entered 
into  with  Mr.  Frank  C.  Somers  for  the  removal  of  about  8,000  cubic 
yards  of  material  at  14^  cents  per  cubic  yard,  measured  in  the  dipper, 
to  form  a  channel  25  feet  wide  and  4  feet  deep  at  mean  low  water 
through  the  shoal  areas  between  Centerton  and  Mount  Holly,  N.  J. 
Tliis  work  was  completed  on  August  29, 1891,  by  the  aggregate  removal 
of  7,330  cubic  yards  of  material. 

The  present  condition  of  this  improvement  is  as  follows :  A  low- water 
channel  100  feet  wide  and  6  feet  deep  has  been  formed  through  the 
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Bboal  areas  between  tiie  mouth  of  the  river  and  Genterton,  and  a  chan- 
nel 25  feet  wide  and  4  feet  deep  from  Oenterton  to  Mount  Holly,  By 
this  work  about  three-eighths  of  the  projected  improvement  has  been 
completed,  and  the  navigable  conditions  of  the  river  have  been  propor- 
tionately improved. 

This  work  is  sitaated  in  the  coUection  district  of  Trenton,  N.  J.,  which  is  the 
nearest  port  of  entryj^t  which  no  revenue  was  coUected  during  the  year  endini^ 
December  .31, 1891.  The  nearest  fort  is  Fort  Mifflin,  and  the  Hozseshoe  Lights  are 
the  nearest  light>hoase. 

APPROPRIATIONS. 

Act  of— 

March  3, 1881 $10,OOaOO 

August  2, 1882 10,000.00 

September  19, 1890 10,OOO.OD 

90,000.00 

EXPENDITURES. 

Total  to  June  30, 1892... 29,899.91 

Carried  to  the  surplus  fund  in  July,  1890 100.09 

Money  statement, 

July  1, 1891,  balance  unexpended $1, 197.27 

June  90,  18£^,  amoumt  expended  during  fiscal  year 1, 197.?i 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.<^ 

{Amount  (estimated)  required  for  completion  of  existing  project 46, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1894     i:^  000. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

ArrivaU  and  departures  of  vessels  for  year  ending  December  SI,  1891. 


Kind  of  vessels.                         « 

Arrivals. 

Depttrtnres. 

Stctamers 

No. 

490 
1,820 

925 
1,570 

Ton*. 
101,587 
95,077 
147,302 
122,821 

490 
1,820 

1,570 

101  5J? 

Sailing  vessels - 

96  CT 

Barges 

147.  act 

CsoaI  boats    

IS  ^n 

Total 

4,805 

4«7,447 

<805 

jf.atf 

FreigU  statement. 

Articles. 

Gross 
tons. 

Value. 

Articles. 

Grosa 
tons. 

TalM. 

ASBIYIKO. 
rrhmnicala  - , 

1,800 
14.500 

3,600 

1,100 
16.000 

5.000 

$54,000 

DEF 

Cbi^mir^fi  .. 

ABTIKO. 

tsoo 

ftlSMi 

Coal  

68,  (»00  '!  Canned  good 
15,  (KM)       Molilinor  HAn 

a 

1. 5U0        eo.  «o* 

1 

132.000         aOQLiM 

15,  000 
12.000 

PnMlnce  .... 

s.  ooo       i»  one 

General  mercbandlse 

6,500  t      S29l»« 

300,000 

,            Total. 

144.  SOO        71A.CM 

Total 

42,000 

454,000 

Digiti2 
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G  9. 
IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  19, 1890,  contamed  an  appro- 
%priation  of  $6,000  for  the  improvement  of  Alloway  Greek,  Few  Jersey. 
This  was  the  first  appropriation  made  for  the  work. 

Alloway  Creek  discharges  into  the  Delaware  Eiver  at  a  i)oint  about 
7  miles  below  Fort  Delaware.  Before  improvement  its  channel  had  a 
natural  mean  low- water  depth  of  more  than  6  feet,  extending  3J  miles 
above  its  mouth.  Between  this  point  and  Quinton,  a  distance  of  6^ 
miles,  there  were  nine  bars  with  minimum  depths  at  mean  low  water  of 
from  1.3  to  4  feet. 

The  project  for  its  improvement  was  based  upon  a  survey  made  in 
1889,  and  proposed  the  improvement  of  the  stream  between  Quinton, 
N.  J.,  and  its  mouth,  a  distance  of  lOJ  miles,  by  the  formation,  by 
dredging,  of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide 
from  Quinton  to  a  point  about  1,000  feet  above  the  Upper  Hancock 
Bridge;  from  thence  a  channel  of  the  same  depth  and  75  feet  wide  to 
the  lower  side  of  the  bar  at  the  Square.  At  a  locality  in  the  creek 
known  as  the  Canal,  in  addition  to  obtaining  a  channel  of  the  dimen- 
sions above  named,  the  width  of  the  stream  is  to  be  increased  to  about 
150  feet  between  its  low- water  lines.  At  the  Square  the  dredged  chan- 
nel is  tcf  be  supplemented  by  a  deflecting  dike  about  500  feet  in  length, 
formed  of  the  material  dredged  from  the  adjacent  bar,  with  its  channel 
face  protected  by  a  riprip  of  stone.  The  estimated  cost  of  the  work 
was  $25,000. 

Under  date  of  March  4,  1891,  a  contract  was  made  with  Frank  C. 
Somers  for  the  removal  by  dredging  of  about  25,000  cubic  yards  of 
material,  at  18  cents  per  cubic  yard,  from  the  shoal  areas  at  the  Square, 
Canal,  and  Upper  Hancock  Bridge.  At  the  close  of  the  fiscal  year 
ending  June  30, 1891, 18,341  cubic  yards  had  been  removed  under  this 
contract.  During  the  past  fiscal  year  4,893  cubic  yards  of  material 
were  removed,  thereby  completing  the  contract  on  July  14, 1891,  by  the 
aggregate  removal  of  23,234  cubic  yards. 

The  work  already  done  has  produced  channels  75  feet  wide  and  6 
feet  deep  at  mean  low  water  thiough  the  worst  bars  at  localities  known 
as  the  Square,  Canal,  and  Upper  Hancock  Bridge,  whereby  about  one- 
fifth  of  the  work  projected  has  been  accomplish^  and  navigation  much 
improved. 

This  work  is  situated  in  the  collection  district  of  Bndgeton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenne  was  coUected  during  the  year  ending 
December  81, 1891.  The  nearest  fort  is  Fort  Delaware;  and  the  Eeedy  JDsland  Light 
is  the  nearest  light-house. 

APPROPBIATION8. 

Act  of  September  19, 1890 $6,000.00 

BXPENDITURES.  V 

Total  to  June  30, 1892 6,699.61 
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Money  Htaieinent. 

July  1, 1891,  balance  anexpetided $2,532.12 

June  30,  1892,  amount  expended  during  fiaoal  year 2,  131.73 

July  1,  1892,  balance  unexpended 400.39 

Amount  appropriated  by  act  approved  July  13, 1892 3,  OOOl  €9 

Amount  available  for  fiscal  year  ending  June  30,  1893 3^  400l  39 

{Amount  ^estimated)  required  for  completion  of  existing  project 16,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1894     16,  000^  00 
Submitted  in  oorapliance  with  requiremeta  oi  aeotiona  2  of  river  and 
harbor  aoU  of  1860  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vesseh  for  year  ending  December  SI,  189U 


Kind  of  vessels. 


Stenmers 

Sailine  veseels 
Canal  Doata  — 

Total.... 


Anivala. 


No. 
100 
45 
15 


ICO 


BepartnrcB. 


Tons.  No. 

10,500  IM 

4,500  I  46 

2,250  ,  .15 


17,250  , 


160 


10.50* 
4.501) 

2,  Sid 


17.2Se 


Freight  statement. 


Articles. 


ABRIVINO, 

Coal 

GluNfl  Rand 

Tin  plate 

Lumber 

Buila  aah 

Hlscellanc'ouH 

Total 


(irosa 
tons. 


8,000 
1,500 

800 
1,400 

400 
8,000 


15,100 


Value. 


$27,000 
2,250 
80,000 
16,000 
12,0U0 
6,000 


143, 250 


Artlolos. 


DBPAKTDrQ. 

Manufactured  products. 
Miso/ellaneous 


Gross 
tons. 


7,000 
2,000 


Value. 


$.150,000 
20.000 


.     Total 9.000 


G  10. 

IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 

The  project  adopted  in  1882  provided  for  the  formation  by  dredfring 
of  a  low-water  channel  100  feet  wide  and  6  feet  deep  from  a  point  about 
4  miles  below  Millville  to  Millvillo  Bridge,  and  a  channel  of  the  same 
width  and  4  feet  deep  above  the  bridge  to  the  head  of  Jiavigation. 

Tlie  project  was  modified  in  1800  so  as  to  provide  for  the  extension 
of  the  6-foot  channel  from  Millville  to  the  head  of  navigation;  and 
again  in  1892,  so  as  to  provide  for  the  further  extension  of  the  6-foot 
channel  with  a  width  of  60  feet  for  a  distance  of  about  500  feet  further 
upstream^  and  for  slight  local  improvements  of  the  channel  below  Mill- 
ville. 
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During  the  past  fiscal  year,  under  a  contract  with  the  American 
Dredging  Company,  dated  May  22, 1891, 30,840  cubic  yardn  of  material, 
at  19  cents  per  cubic  yard,  measured  in  place,  were  dredged  from  the 
channel,  the  work  being  completed  on  February  20, 1892.  Under  an 
open-market  agreement  with  the  same  company,  and  at  the  same  price, 
6,552  cubic  yards  of  material  were  removed  from  the  channel,  the  work 
being  completed  on  February  29, 1892. 

By  these  operations  the  improvement  has  been  fdlly  completed  in 
accordance  with  the  adopted  project. 

The  original  estimated  cost  of  the  improvement  was  $112,000.  The 
conditions  having  been  very  favorable,  it  has  been  completed  at  a  total 
cost  of  $43,000. 

At  the  time  of  adoption  of  the  project  the  channel  of  this  river  had 
a  natural  mean  low-water  depth  of  from  10  to  40  feet  from  the  bay  to  a 
point  4  miles  below  Millville,  a  distance  of  about  20  miles,  except  ui)on 
the  bar  at  the  mouth,  where  the  depth  was  5  feet.  The  remainder  of 
the  river  to  the  head  of  navigation,  a  distance  of  about  4J  miles,  was 
quite  shoal,  with  a  minimum  dei)th  of  2  feet  at  mean  low  water.  As 
the  result  of  the  improvement  there  is  now  a  channel  having  a  mini- 
mum low-water  depth  of  6  feet  from  the  bar  to  the  head  of  navigation, 
and  the  river  is  navigable  at  all  stages  of  the  tide. 

This  work  is  situated  in  the  coUection  district  of  Bridceton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  coneetcd  during  the  year  ending 
December  31, 1^1.  The  nearest  Ibrt  is  Fort  Delaware^  and  the  Maurice  Kiyer  Light 
is  the  nearest  light-house. 

APPROPRIATIOX8. 

Act  of— 

August  2,  1882 /. $.%000 

July  5,  1884 17,000 

August  5, 1886 5,000 

August  11, 1888 10,000 

September  19,  1890 8,000 

43,000 

KXPENDITURBS. 

Total  to  June  30, 1892 43,000 

Money  statement. 

July  1,  1891,  balance  unexpended $8,083.77 

June  30, 1892,  amount  expended  duri  ug  fiscal  year 8, 083. 77 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  year  ending  December  51,  1891, 


KJnd  of  vesRola. 

Arrivals  loaded. 

Departures 
loaded. 

StoamerH 

Ko. 

40 
6,110 

15 

Totrn. 

4,000 
126,  »&4 

1.200 

No. 
60 
225 
21 

Tong. 
6,000 
27,000 
l,r>80 

Sailing  vesaels 

Barges 

Total 

6.1^ 

132,  IM 

306 

34,080 
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Freight  gtaiement 


Articles. 


Gross 
tons. 


Talue. 


Articles. 


6X1088 


ValxM. 


▲BUVINQ, 

Brick 

Coal 

Cotton 

Grain 

Glass  sand 

Ice 

Iron,  pig 

Irumber 

Oysters 

Oyster  slielln 

Stone,  building 

Hay.salt 

Total 


$12,800 

40,000 

80,000 

05,100 

9,000 

4,500 

180,000 

38,250 

1,284,000 

3,862 

4.125 

15,000 


138,555 


1,775,637 


DKPABTIKO. 

Clay 

Glass  sand 

Gravel 

Iron  pipe 

Sand 

Wood 

Total 


5,000 
36,500 
35,000 
16,600 
600 

8,125 


63,875 

43.739 

496,000 

900 
10. 900 


96,825 


6391,025 


G    II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

During  the  past  fiscal  year  three  wrecks  have  been  removed  under 
the  authority  of  the  act  of  Congress  approved  June  14, 1880. 

In  April,  1891,  the  scow  Paddy  Ryan  was  sunk  in  the  Raneocas 
River,  New  Jersey,  near  the  railroad  drawbridge  at  Delanco.  The 
wreck  being  a  dangerous  obstruction  to  all  vessels  passing  through  the 
draw  its  removal  was  recommended.  Under  date  of  June  24, 1891,  a 
contract  was  made  with  Enoch  Townsend  for  the  removal  of  the  wreck 
for  the  sum  of  $345.    The  work  was  completed  on  July  8, 1891. 

In  September,  1882,  the  iron  steamer  Nu^lmr  was  sunk  on  the  outer 
bar  of  Townsend  Inlet,  New  Jersey.  The  wreck  being  a  dangerous 
obstruction  to  vessels  passing  through  the  inlet  its  removal  was  rec- 
omended.  Under  date  of  December  2, 1891,  a  contract  was  made  with 
Enoch  Townsend  for  the  removal  of  the  wreck  for  the  sum  of  $4,875. 
The  work  was  completed  on  April  7, 1892. 

In  December,  1891,  the  canal  boat  AgatJm  Brady  was  sunk  in  the 
Delaware  River  opposite  Fairmount  Avenue  Wharf,  city  of  Philadel- 
phia, in  about  24  feet  of  water,  just  eastward  of  the  channel  of  the  river. 
The  wreck  being  a  dangerous  obstruction  to  navigation  its  removal 
was  recommended.  Under  date  of  June  10, 1892,  a  contract  was  en- 
tered into  with  the  American  Dredging  Company  for  the  removal  of 
the  wreck  for  the  sum  of  $425.  The  work  was  completed  on  June  17, 
1892. 

Abstract  of  proposals  for  removal  of  the  wreck  of  the  steamship  Nuphw,  Isfing  on  the 
outer  bar  of  Townsend  Inlet,  N.  J.,  opened  November  £S,  1891,  by  Maj,  C.  W.  Ray- 
mond, Corps  of  Engineers. 


Ko. 


Name  and  address  of  bidder. 


Price. 


B.  G.Bailey,  Atlantic  City,  N.J 

Wm.  E.  Cbapman.  New  York,  N.  T 

Atlantic  ana  Gulf  Wrecking  Co.,  Somers  Point,  K.  J- 

Euoch  Townsend,  Somers  Point,  N.  J 

Charles  W.  Johnston,  Lewes,  Del 


$18,900 
8,490 
0.700 
4,875 
91,800 


Contract  (dated  December  2,  1891)  entered  into  with  £noch  Townsendi 
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Abstract  of  proposals  for  removal  of  the  wreck  of  the  canalboat  Agatha  Brady y  lying 
in  the  Delaware  Biver  opposite  Fairmount  Avenue  Wharf,  city  of  Philadelphia^ 
opened  June  6,  1892,  by  Maj.  C.  W.  Baynumd,  Corps  of  Engineers, 


No. 


Name  and  addreas  of  bidder. 


Price. 


Frank  C.  Somers,  Camden,  H".  J 

American  Dredging  Co.,  Philadelphia,  I*a. 

Diincan  A.  Johnston,  Camden,  N.J 

Enoch  Townsend,  Somers  Point,  N.J 

Charles  W.  Johnston,  Lewes,  Del 


$497 
425 
575 
685 
950 


Contract  (dated  Jnne  10, 1892)  with  the  American  Dredging  Company. 


,     G  12. 

REPORT  OF  COMMISSION  OF  ENGINEER  OFFICERS  UPON  LOCATION  AND 
PLAN  FOR  HARBOR  OF  REFUGE  FOR  DEEP-DRAFT  VESSELS  NEAR 
MOUTH  OF  DELAWARE  BAY. 

[Printed  in  Honse  Sx.  Doc.  No.  112,  Fifty-second  Congress,  first  session.] 

United  States  Engineer  Office, 

Philadelphia^  Fa.j  January  5,  1892. 
General:  The  Commission  of  Engiaeer  Officers  constituted  by  para- 
graph 2,  Specif  Orders  No.  66,  Headquarters,  Corps  of  Engineers, 
United  States  Army,  September  30,  1890,  to  examine  and  report  upon 
a  proposed  national  harbor  of  refuge  for  deep-draft  vessels  near  the 
mouth  of  Delaware  Bay,  under  the  provisions  of  the  river  and  harbor 
act  of  September  19, 1890,  has  the  honor  to  submit  the  following  report: 
The  provisions  of  law  above  referred  to  are  as  follows: 

Sec  17.  That  the  Secretary  of  War  is  hereby  directed;  at  his  discretion^  to  cause 
examinations  or  sarveys,  or  both,  to  be  made,  and  the  estimated  cost  of  improve- 
ment to  be  estimated^  at  the  foUowing  localities,  to  wit : 

•  «••••• 

Delaware  Bay,  with  a  view  of  determining  the  best  site  near  the  mouth  of  the  same 
for  a  national  harbor  of  refuge  suitable  for  deep-draft  vessels.  The  examination  to 
be  made  by  a  commission  of  three  engineer  officers,  who  wiU  make,  the  examination 
aud  submit  to  the  Secretary  of  War  a  report  thereon,  with  a  project  and  estimate  of 
cost  of  construction  of  such  a  harbor  of  refuge. 

The  Commission  met  at  the  United  States  Engineer  Office  in  Phila- 
delphia on  December  11, 1890,  and  after  a  careful  study  of  the  charts 
of  Delaware  Bay  and  an  examination  of  the  various  reports  upon  the 
existing  harbor  and  its  vicinity,  submitted  a  preliminary  report  on  the 
same  date,*  The  views  of  the  Commission  are  fully  expressed  by  the 
following  extracts  from  this  report. 

The  necessity  of  a  harbor  of  refuge  in  this  vicinity  was  early  recognized;  and  it 
was  provided  for  by  the  construction  of  the  existing  harbor  at  Lewes,  Del.,  which 
was  projected  by  a  commission  of  distinguished  officers  in  1828.  Notwithstanding 
the  fact  that  the  plans  for  this  harbor  have  not  been  fully  carried  out,  it  has  been  of 
immense  benefit  to  commerce,  and  numerous  reports  establish  its  great  value  and  its 
national  character.  At  the  present  time  this  harbor  is  inadequate  to  the  needs  of 
commerce,  and  it  wiU  continue  to  be  so  after  the  work  of  breakwater  extension  now 
in  |)rogress  bas  been  completed. 

Since  this  harbor  was  projected  the  number  of  vessels  requiring  its  shelter  has 
enormously  increased.  Its  anchorage  area  is  isa  too  limited,  and  its  low- water  depth 
of  onlv  about  16  feet  prohibits  its  use  by  the  deep-draft;  vessels  of  the  present  day. 
It  will  always  be  of  value  for  the  protection  of  the  numerous  small  vessels  passing 
along  the  coast  in  this  vicinity,  but  no  extension  or  improvement  can  adapt  it  to  the 
uses  of  the  modem  deep-draft  vessels. 

The  Commission  is  not  now  prepared  to  submit  statistics  giving  the  number  and 
draft  of  vessels  navigating  the  ocean  along  this  part  of  the  coast,  to  which  a  deep- 
water  harbor  of  refuge  would  be  of  value,  but  it  is  not  doubted  that  sucb  a  harbor 

*  Printed  as  Appendix  G  22^  Annual  Report,  Chief  of  Engineers,  1891y/page 
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would  bo  of  great  benefit  to  commerce;  and  ite  construction  wonld  be  jastified  if  a 
Biiitable  location  can  be  fonnd  where  it  c^in  be  formed  at  reasonable  expense. 

The  act  of  Coii«?re88  as  to  this  harbor  of  refuge  requires  it  to  be  one  for  det* p- 
draft  vessels.  The  great  draft  of  such  vessels  of  to-day,  and  the  up  and  <lown  nu^- 
tion,  and  swing  of  such  vessels  under  heavy  wave  action,  make  ample  depth  and 
anchorage  capacity  essential  features  of  the  desired  harbor  of  refuge  in  this  bay. 
It  should  be  near  the  main  channel  and  easily  accessible  at  all  times  and  in  all 
weather,  and  should  shelter  vessels  from  the  prevailing  storm  winds,  blowing  from 
east  to  northwest  round  by  the  north,  and  protect  them  from  floating  ice  desi-eudlu;: 
from  the  northwest  and  north. 

The  information  at  present  in  the  possession  of  the  Commission  points  to  the  de«'p- 
watcr  pocket  on  the  west  side  of  the  main  ship  channel  covered  by  the  shoal,  known 
as  the  Shears,  as  the  best  one  for  -satisfying  the  required  conditions.  This  pi^i- 
tiou  is  now  a  favorite  anchorage,  is  very  conveniently  located  for  commnnif-atii>rt 
with  the  shore,  the  existing  harbor,  and  the  channel,  and  is  believed  to  have  the  ap- 
proval of  the  maritime  interests. 

A  definite  decision  upon  this  question  should,  in  the  opinion  of  the  Commiiision. 
be  postponed  until  after  a  detailed  survey  which  shall  show  the  present  conditi<>a 
(both  as  to  depth  and  area)  of  the  above-mentioned  deep-water  pocket,  and  which 
shall  also  show  the  recent  changes  in  the  bottom  of  the  bay  in  this  neighborhood. 

Under  the  autliority  of  the  Department,  the  Commission  had  a  de- 
tailed survey  made  of  the  Shears  and  the  adjacent  deep-water  spaces. 
Owing  to  the  exposure  of  the  locality,  to  very  unfavorable  weather,  and 
to  lack  of  sufficient  funds  to  prosecute  the  work  to  the  best  advantii^e, 
the  survey  was  made  with  great  difficulty;  and,  although  eommenceil 
as  soon  as  practicable  and  prosecuted  as  diligently  as  allowed  by  cir- 
cumstances, the  fieldwork  of  the  survey  wiis  not  completed  until  htte 
in  the  summer,  during  September,  1891.  The  survey  covers  an  area  of 
about  6  square  miles,  and  contains  about  7,000  soundings,  about  3,500 
of  whicli  were  located  by  triaugulation.  The  principal  results  are  shown 
upon  the  map  accompanying  this  report.*  No  borings  were  made,  but 
all  information  so  far  collected  indicates  that  the  bottom  consists  of 
sand  and  mud,  and  furnishes  a  suitable  foundation  for  breakwater  con- 
struction, and  a  good  holding  ground  for  ships. 

Comparisons  of  this  survey  with  the  engineer  survey  of  1881  and 
with  the  coast  survey  chart  of  1843  show  no  changes  in  the  bottom  of 
the  bay  around  the  east  fork  of  the  Shears  and  nothing  but  unimpor- 
tant changes  at  and  around  its  west  fork. 

The  Commission  is  of  the  opinion  that  the  JEffea  occupied  by  the 
Shears  and  adjacent  waters  is  "the  best  site  near  the  mouth  of  Dela- 
ware Bay  for  a  national  harbor  of  refuge  suitable  for  deep-draft  vess<'ls.'' 

It  is  proposed  to  form  the  harbor  by  the  construction  of  a  breakwater 
located  upon  the  line  of  least  depth  along  the  eastern  branch  of  the 
Shears,  as  shown  upon  the  accompanying  map. 

The  heaviest  winds  and  seas  in  this  locality  are  from  the  east-north- 
east. The  breakwater  is  extended  as  far  towards  the  northwest  as  in 
the  opinion  of  the  Commission  is  necessary  for  sufficient  protection 
against  the  heavy  northeast  winds  and  seas  coming  around  the  end  of 
Cape  May.  From  this  point  it  extends  in  a  southeast  direction  for  a 
distance  of  1  mile,  and  then,  for  a  distance  of  half  a  mile,  runs  in  a  di- 
rection towards  and  tangent  to  Cape  Henlopen;  being  extended  as  far 
towards  the  south  as  is  thought  best  at  present,  considering  the  desim- 
bility  of  allowing  a  free  access  to  the  proposed  harbor.  Against  the 
heaviest  storms,  those  from  the  east-northeast,  the  projected  harbor 
has  a  protected  anch<n'age  area  of  652  acres,  with  a  minimum  low-water 
depth  of  30  feet;  and  an  additional  area  of  237  acres^  with  a  minimum 
h)w-watcr  depth  of  2i  feet;  this  being  sufficient  to  give  free  and  g<MKl 
auelioragc  to  more  than  a  tliousaud  vessels  at  once.    As  the  i)roj><»sed 

*  Not  reprinted.    Printed  in  liouse  £x.  Doo.  Ko.  112,  Fii'ty -second  Congtesay  first 
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breakwater  lies  in  the  direction  of  the  ebb  currents,  its  construction  is 
not  liable  to  cause  any  undesirable  changes  in  the  adjacent  shoals. 

The  Commission  is  of  the  opinion  that  it  will  be  unnecessary  to  con- 
struct a  breakwater  to  cover  the  anchorage  from  northwesterly  winds 
aud  seas,  but  protection  from  ice  descending  the  bay  during  the  ebb 
tide  must  be  provided  for.  This  can  be  accomplished  by  the  construc- 
tion of  a  row  of  ice  piers  a<5ross  the  upi)er  end  of  the  harbor,  as  shown 
on  the  accompanying  map. 

One  of  the  important  characteristics  of  a  harbor  of  reftige  is  that  it 
be  capable  of  defense.  While  this  Commission  is  not  charged  with  the 
duty  of  arranging  for  the  defense  of  the  harbor  of  refuge  now  under  con- 
sideration, it  seems  not  inappropriate  to  say  that  the  locality  of  the  pro- 
tecting ice  piers  could  with  unusual  advatage  be  utilized  for  purposes 
of  defense  in  connection  with  the  objects  of  the  harbor  of  refuge. 

After  full  consideration  of  all  the  recent  methods  employed  in  break- 
water construction,  including  the  use  of  concrete  in  place,  in  bags,  and 
in  blocks  of  very  large  dimensions,  the  Commission  is  of  the  opinion  that 
the  method  best  adapted  to  this  locality  is  the  formation  of  a  mound  to 
the  level  of  low  water  by  the  deposit  of  random  stone  and  the  construc- 
tion of  a  superstructure  thereon  by  the  erection  of  outer  and  inner  walls 
of  very  heavy  stones,  the  interior  space  to  be  filled  with  rubble.  This 
method  of  construction  is  in  accord  with  the  experience  gained  from  x)ast 
work  on  the  old  breakwaters  in  this  vicinity.  For  the  purposes  of  this 
project  and  estimate  the  Commission  has  assumed  the  dimensions 
adopted  for  the  work  now  in  progress  for  closing  the  gap  between  the 
breakwater  and  ice-breaker  of  the  existing  harbor.  The  cross  section 
is  shown  on  the  accompanying  map. 

In  determining  the  quantity  of  stone  required  it  is  assumed  that 
each  cubic  yard  of  settled  enrockment  will  contain  1.25  gross  tons,  this 
relation  being  the  result  of  the  latest  experience  at  this  particular  work. 

The  cost  of  the  construction  of  the  proposed  harbor  is  estimated  as 
follows,  being  based  upon  the  assumption  that  funds  will  be  supplied 
as  fast  as  they  can  be  economically  expended: . 

North  face: 

Substructure,  472,191  tons,  at  $3 $1,416,573 

Superstructure,  103,420  tons,  at  $4 413,680 

1,830,253 
South  face : 

Substructure,  608,760  tons,  at  $3 $1,826,280 

Superstructure,  51,710ton8,  at$4.: • 206,840 

2,033,120 

Total  cost  of  breakwater 3,863,373 

ice  piers,  at $37,750 377,500 


Ice  piers : 
Teni< 


4,240,873 
Engineering  and  contingencies .' 424,127 

4,665,000 

Bespectftdly  submitted. 

Wm.  p.  Cbaighell, 
OoUmelj  a^yrps  of  Engineers. 
0.  W.  Eaymond, 
Major  J  Corps  of  Engineers. 
W.  H.  BlXBY, 

Captain  of  Engineers. 
Brig.  Gten.  Thomas  L,  Casay, 

Chief  of  Engineers^  U.  8.  A.  Digitized  by  GoOglc 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWARE,  AND  ON  EAST- 
ERN SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA,  AND  OF 
INLAND  WATER  WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELA- 
WARE BAY,  DELAWARE. 


REPORT  OF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  EN- 
CrINEERS,  U.  S.  ARMY,  RETIRED,  IN  CHARGE^  FOR  THE  FISCAL  TEAR 
ENDING  JUNE  30,  1892,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 

IMPROVEMENTS. 


1.  Wilmington  Harbor,  Delaware. 

2.  Ice  harbor  at  New  Castle,  Del. 

3.  Appoquinnimink  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  Mispillion  Creek,  Delaware. 

6.  Broadkiln  River,  Delaware. 

7.  Inland  water  way  from  Chincoteague 

Bay,  Virginia,  to  Delaware  Bay  at 
or  near  Lewes,  Delaware. 

8.  Susquehanna  River  above  and  below 

Havre  de  Grace,  Md. 

9.  Northeast  River,  Maryland. 

10.  Elk  River,  Maryland. 

11.  Fairlee  Creek,  Maryland. 


12.  Chester     River,      Maryland,      from 

Crumpton  to  Jones  Landing. 

13.  Clioplank  River,  Maryland. 

14.  Cambridge  Harbor,  Maryland. 

15.  Wicomico  River,  Maryland. 

16.  Manokin  River,  Maryland. 

17.  Onancock  Harbor,  Virginia. 

18.  Harbor  at  Cape  Charles  City,  Vir- 

ginia, and  approaches  by  Chenton 
(Cherrystone)  Inlet. 
Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. ' 


19, 


EXAMINATIONS  AND  SURVEYS. 


20.  Marderkill  River,  Delaware. 

21.  Mispillion  River,  Delaware. 

22.  Susquehanna  River  above  Havre  de 

Grace,  Md. 


23.  Rock  Hall  Harbor^  Maryland. 


United  States  Engineer  Office, 

Wilmingtonj  Del.,  July  9,  1892. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1892. 

I  was  ably  assisted  during  the  year  by  Mr.  A.  Stierle,  assistant  en- 
gineer, in  the  prosecution  of  thcKse  works. 

Very  respectftdly,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8.  A. 
ENG92 60  ^       . 

Digitized  by  VjOOQIC 


946         REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARHY. 

Hi. 
IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

At  the  beginmng  of  the  fiscal  year  the  contract  with  the  Atlas  Dredg- 
ing Company,  of  Wilmington,  Del.,  was  still  in  force,  operations  having 
been  begun  on  February  11, 1891.  The  contract  was  completed  on 
August  14, 1891.  The  amount  of  material  removed  during  the  fiscal 
year  was  67,645  cubic  yards,  which  increased  the  length  of  the  channel 
previously  dredged  1,000  feet.  The  total  amount  removed  under  the 
contract  was  302,985  cubic  yards,  resulting  in  an  improved  channel,  15 
feet  deep  at  mean  low  water  and  150  feet  wide  at  the  bottom,  £rom  the 
Shellpot  railroad  bridge  to  the  Pusey  &  Jones  shipyard,  a  distance 
of  6,200  feet.  The  dredged  material  was  mud  and  sand,  principally 
the  former,  and  was  deposited  in  a  cove  of  the  Delaware  Eiver  below 
Bdgemoor. 

The  approved  project  of  improvement  is  for  a  16-foot  low-water  chan- 
nel, 150  feet  wide  from  the  mouth  of  the  Christiana  Eiver  to  the  Eolling 
Mill  wharf  (4,750  feet  above  the  outer  end  of  the  jetty),  100  feet  wide 
from  this  wharf  to  the  Delaware  and  Western  Eailroad  bridge,  and  7o 
feet  wide  from  this  bridge  to  the  pulp  works;  also  for  a  channel,  12 
feet  deep  and  50  feet  wide  from  the  pulp  works  to  the  Delaware  Rail- 
road bridge,  and  for  the  construction  of  a  jetty  1,740  feet  long  on  the 
north  side  of  the  mouth  of  the  river.  The  Board  of  Engineers,  which 
recommended  these  improvements  in  1881  estimated  the  total  cost  at 
$175,551.  The  construction  of  the  jetty  and  dredging  operations  were 
begun  the  following  year.  On  page  662,  Annual  Report  of  the  Chief  of 
Engineers  for  1883,  a  revised  estimate  is  given  for  the  completion  of  the 
above  project.  This  estimate  increased  the  channel  width  of  the  whole 
section  from  the  Rolling  Mill  wharf  to  the  pulp  works  to  160  feet,  and  did 
not  include  the  12-foot  channel  previously  estimated  for  from  the  pulp 
works  to  the  Delaware  Railroad  bridge,  the  total  cost  beiag  given  at 
$191,384,  exclusive  of  the  expense  of  building  the  jetty,  which  was  then 
nearly  completed.  A  modification  of  the  plan  of  the  jetty  was  made 
and  approved  in  1884,  providing  for  an  additional  height  of  4  feet  aod 
an  extension  of  322  feet  in  length.  The  former  work  was  done  the  fol- 
lowing year. 

Up  to  the  year  1871  the  General  Government  had  at  various  tim^ 
expended  $32,356  in  the  improvement  of  Christiana  River  or  Wilming- 
ton Harbor.  Between  the  years  1871  and  1881  improvements  were 
continued  under  a  project  for  a  12-foot  low-water  channel  from  100  to 
200  feet  wide,  and  $83,500  had  been  expended  when  the  project  was 
completed  in  the  latter  year.  Under  the  project  adopted  in  1881 
$201,404.66  have  been  expended,  making  a  grand  total  of  $317,260.66 
at  the  close  of  the  fiscal  year  ending  June  30, 1892. 

The  commission  on  the  improvement  of  this  harbor,  appointed  by  the 
Secretary  of  War  in  accordance  with  a  provision  of  the  river  and  har- 
bor act  of  September  19, 1890,  have  made  their  report  and  plan  for  a 
I)ermanent  improvement  of  Wilmington  Harbor.  The  report  is  printed 
on  pages  1138-1159,  Annual  Report  of  the  Chief  of  Engineers  for  189L 

Wilminfirton  is  a  port  of  entry  and  in  the  collection  district  of  Delaware.  TIm 
amoont  of  xe venue  collected  during  the  fiscal  year  ending  June  90, 189^  ia  $10,533.75. 
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AMOUNTS  APPROPRIATED. 


By  act  approved — 

July  14,1836 $15,000 

March  3, 1837 8,000 

July?,  1838 9,356 

July  11, 1870 15,000 

June  10,  1872 10,000 

March3,  1873 6,000 

June  23,  1874 6,000 

March3,  1875 10,000 

August  14,  1876 16,000 

June  18,  1878 7,000 


By  act  approved — 

March  3,  1879 $3,500 

June  14,  1880 10,000 

March3,1881 • 50,000 

By  act  passed  August  2, 1883 50, 000 

By  act  approved — 

Julys,  1884 25,000 

Augusts,  1886 18,750 

By  act  of  AugDst  11,  1888 30, 000 

By  act  approved  September  19, 

1890 30,000 


Of  the  above  the  sum  of  $2,411.22  has  been  carried  to  the  surplus  fund 
of  the  !&easury.     # 

Money  statement. 

July  1, 1891,  balance  unexpended $15,692.17 

June  30, 1892,  amount  expended  durmg  fiscal  year 13, 346. 83 

July  1, 1892,  balance  unexpended 2,345.34 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 42, 345. 34 


{Amount  (estimated)  required  for  completion  of  existing  project 47, 634. 00 
Amountthatcanbeprofttably expendedinfiscalyearending June30, 1894    47, 634. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Maritime  Jm9ine69  of  Wilmingtonf  Del.,  for  the  year  ending  Deoeniber  SI,  1891. 

[Data  kindly  farnisbed  by  Mr.  B.  Kershaw,  harbor  inaBter,  Warner's  Propeller  Line,  Bush's  Wil- 
mington and  Philadelphia  Steam  Freight  Line,  the  WUuiiugton  Steamboaf  Company,  and  NeW^  Jer- 
sey and  Wilmington  I'erry  Company, 


>igh 
•J 


Class. 


Yalae. 


Baw  products 

Manufactured  products 
Agricnltural  products . 
Q^eral  merchandise — 

Total 


$2,019,670 

13,577,847 

363, 800 

4,983,650 


20,944,967 


Vessels  trading  in  Wilmington  Harbor,  Delaware, 


Class. 


Steamers 

Freight  steamers 

Tugboats 

Schooners 

Barges 


No. 


Aggregate 
tonnage. 


956 
1,617 

200 
4*540 

675 


Draft. 


FeeL 

7  8 
6  9 
4       12 

4 


Trips. 


Twice  a  day  each. 
Daily  and  weekly. 
Constantly. 

Do. 
Daily. 


•Vessels  entered  engaged  in  foreign  trade,  8;  tonnage,  4,630.  Vessels  cleared  en- 
gaged in  foreign  trade,  8 :  tonnage,  4,323.  Number  of  passengers  carried  to  and  from 
Wamington,  304,377, 
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Vestels  huilt  and  repaired  at  Wilmington,  Del,,  during  the  year  ending  December  SI,  1S9L 


Class  of  TosseL 


Built: 

Fasflenger  Bteamen 

Freight  ateamero 

PftBfieziger  and  freigbt  steamers 

Towing  Mteamero 

Schooners 

Sloops 

Scows  and  barges 

Bepaired : 

Steamers 

Sail  vessels,  barges,  and  scows  . 


No. 


Register^ 
total  ton- 
nage. 


Draftof   |C«l^?»*to4 


617 

2.331 

10,550 

127 

1,101 

9 

750 

24,3a2 
14,01? 


jPert. 


7 
13i 


Fe€i. 


These  data  were  famished  by  the  following  shipbuilding  firms :  The  Harlan  & 
Hollingsworth  Company,  the  Jacl^on  &  Sharp  Company,  the  PuBey  &,  Jones  Com- 
pany, and  Enoch  Moore. 


H2. 


ICE  HARBOR  AT  NEW  CASTLE,  DELAWARE. 

At  the  beginning  of  the  past  fiscal  year  plans  had  been  submitted  for 
the  construction  of  a  new  ice  pier,  to  be  caUed  "  O,"  and  for  the  removal 
of  old  Pier  H.  The  plans  were  approved  early  in  July,  1891,  and 
after  public  advertisement  proposals  were  received  and  opened  on  Sep- 
tember 21  and  a  contract  made  September  29, 1891,  with  the  lowest 
bidder,  the  Delaware  Construction  Company,  of  Wiliiuugton,  Del.,  at 
the  stipulated  sum  of  $9,500.  The  contractor  began  operations  on  Oc- 
tober 1  and  completed  the  contract  on  December  28, 1891,  the  removal 
of  Pier  H  having  been  carried  on  during  the  time  the  new  pier  was  be- 
ing put  in  position.  The  past  winter  was  not  severe  enough  to  t^^U  a« 
yet,  the  efficiency  of  the  latter  during  running  ice  in  the  river,  as  the 
harbor  was  filled  on  two  occasions  only  with  ice  of  inconsiderable  thick- 
ness. 

The  new  pier  differs  in  construction  in  many  important  points  from 
those  previously  erected  in  the  ice  harbors  of  the  Delaware  River.  It 
consists  of  a  crib  substructure  27  feet  high,  filled  with  stone  and  an 
iron  shell  superstructure  15  feet  high,  filled  with  large  stone  and  con- 
crete. The  top  of  the  pier  extends  to  the  height  of  12  feet  above  mean 
low  water  and  the  bottom  rests  upon  a  gravel  stratum  30  feet  below 
low  water.  To  reach  this  dex)th  it  was  necessary  to  excavate  thnmgh 
a  stratum  of  mud  15  feet  deep.  In  plan  the  pier  is  four-sided,  lozenge- 
shaped,  with  a  considerable  batter  from  the  bottom  up,  and  it«  longi- 
tudinal axis,  which  measures  52  J  feet  on  the  bottom  and  32|  feet  on  the 
top  of  the  structure,  is  in  a  direction  parallel  with  the  prevailing  cur- 
rents. The  extreme  widths  normal  to  this  direction  are  on  the  bottom 
and  top,  respectively,  33^  and  20  feet. 

All  the  piers  built  during  the  past  twenty  years  in  Marcus  Hook  and 
Kew  Castle  harbors  for  protection  against  ice  are  alike  in  kind  and  form 
and  consist  of  wooden  cribs  filled  with  stone  for  a  foundation  to  the  height 
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of  low- water  level,  find  of  a  cut-stone  superstructure,  partly  filled  with 
rubble,  extending  to  from  4  to  6  feet  above  the  plane  of  common  high 
water.  In  plan  they  present  a  six-sided  elongated  figure.  The  piers 
at  Marcus  Hook,  q^ght  in  number,  which  are  somewhat  smaller  in  gen- 
eral dimensions,  have  cost  from  $10,247  to  $20,000  apiece.  The  four 
piers  built  at  iSew  Castle  during  the  same  period  average  higher  in 
cost,  the  lowest  being  $17,597  and  the  highest  $22,949.  In  several 
cases  two  working  seasons  were  necessary  to  complete  one  of  the  above 
ice  piers- 
Pier  O,  recently  built  at  New  Castle,  has  been  much  reduced  in 
cubical  contents  and  consequently  has  less  weight  as  compared  with 
the  old-style  piers.  It  is  nevertheless  calculated  to  possess  sufficient 
strength  and  stability  to  withstand  the  heaviest  shocks  of  ice  or  ves- 
sels. Its  economy  in  and  rapidity  of  construction  are  also  features 
which  recommend  a  more  extensive  application  of  this  form  for  ice 
piers. 

The  project  for  the  establishment  of  an  ice  harbor  at  Kew  Castle 
dates  back  to  Colonial  times  and  was  suggested  by  the  necessity  ot 
providing  a  place  of  refuge  for  vessels  during  prevalence  of  ice  in 
the  Delaware  Eiver.  Since  the  ice  harbor  at  Eeedy  Island,  10  miles 
farther  down  the  river,  has  become  useless  from  decay  and  lack  of 
water,  this  harbor  is  now  the  first  one  vessels  reach  in  coming  up  the 
bay.  The  number  of  vessels  seeking  reftige  during  winter  is  very  great, 
and  the  enlargement  of  the  harbor  is  only  a  question  of  time.  Atten- 
tion was  called  in  last  yearns  report  to  the  practicability  of  materially 
enlarging  the  area  of  the  harbor  if  an  additional  pier  were  constructed 
on  the  30-foot  contour  at  the  point  of  intersection  of  two  lines  prolonged 
over  piers  K  and  M,  and  L  and  N,  t)esi)ectively. 

Kew  Castle  is  in  the  collection  district  of  Delaware.  WUmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  end- 
mg  June  30,  1892,  is  $10,533.75. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

May  20, 1826 $25,000.00 

Mjirch  2,1829 18,895.99 

July2,1836 25,000.00 

March  3, 1837 10,000.00 

Jiily7,1838 11,573.00 

August  30, 1852 15, 000. 00 

July  15, 1870 2,500.00 

Junel0,1872 27,000.00 

March  3, 1873 20,000.00 

June27,1874 10,000.00 

March  3, 1875 20,000.00 


By  act  approved — 

August  14, 1876 $12,000.00 

June  18, 1878 10,000.00 

March  3, 1879 5,500.00 

June  14,1880 3,000.00 

March  3, 1881 20,000.00 

July  5, 1884 2,000,00 

August  5, 188G 6, 000. 00 

By  act  of  August  11, 1888 7, 500. 00 

By  act   approved   September 

19,1890 8,100.00 


Of  the  above  the  sum  of  $18,285.65  has  been  carried  to*  the  surplus 
fund  of  the  Treasury. 

Money  statement. 

July  1, 1891,  halance  unexpended $15,190.79 

June  30, 1892,  amount  expended  during  fiscal  year 11, 343. 99 

July  1, 1892, balance  unexpended 3,846.80 
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Ahairaot  ofpropo»aU  opened  September  £1,  1891,  by  Wm,  F.  Smith,  U,  S,  agent,  far 
etruction  of  new  ice  pier  and  removal  of  old  Pier  M  in  New  CaaUeMarbor,  Delaware. 


Ko. 


Kftme  and  address  of  bidder. 


Price  for 

constraction 

of  new,  and 

removal  of 

old  pier. 


srailabla. 


Henry  M.  Doremiis,  Newark,  X.  J 

Ira  Luiit,  New  Cant lo,  Del 

I.  H.  Uathawaj,  Philadelphia.  Pa 

Henhooffer  &  vanghn,  Wilminffton,  Del 

Delaware  Construction  Ck).,  Wumington,  Del 


$10,990 
9,913 
10,496 
10,300 
9,500 


$lZCg« 


Contract  (dated  September  29;  1891)  with  Delaware  Constraction  Companj. 


COMUfRRCIAL  STATISTICS. 


Class. 

Tons. 

Value. 

Coal 

993 
2,899 
3,582 

$4,965 

Iron  sapplies  and  Are  brick 

19&,MI6 

General  merchandise ..     .  ^          .   ..     _     

179,600 

Total 

7,484 

379, 9d6 

The  above  were  received  over  the  wharf  of  the  Wilmington  and  Northern  Railroad 
Company  at  New  Castle,  Del.  ^ 


H3. 

IMPROVEMENT  OF  APPOQmN(N)IMINK  RIVER,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30, 1892. 
The  appropriation  of  $5,000  made  September  19, 1890,  was  expended 
during  the  fiscal  year  ending  June  30, 1891,  in  dredging  a  channel  of 
the  dimensions  provided  in  the  project  for  a  length  of  1,975  feet  below 
Odessa  Bridge. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and  is  for 
a  channel  8  feet  deep  at  mean  low  water  with  a  width  of  80  feet  from 
the  bridge  at  Odessa  to  near  Townsend's  Wharf,  a  distance  of  3J  miles, 
and  a  width  of  100  feet  from  this  wharf  to  the  mouth,  a  distance  of  5 
miles.    The  estimated  cost  of  the  improvement  is  $39,963. 

There  is  a  bar  at  the  junction  with  the  Delaware  Eiver  which  is  nav- 
igable only  at  high  tide,  which  rises  here,  on  an  average,  about  6  feet 
Tlie  rise  and  fall  of  the  tide  at  the  head  of  navigation  is  3.2  fbet.  The 
amount  asked  for  will  be  expended  in  accordance  with  the  approved 
project. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  port 
of  entry,  and  the  amount  of  revenue  collected  there  daring  tne  fiscal  year  ending 
June  30,  1892,  is  $10,533.76. 

AHOimT  APPROPRIATED. 


By  act  approved  September  19, 1890 . 


16,000 
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Money  statement 

July  1, 1891,  balance  unexpended '     $36.28 

July  1, 1892,  balance  unexpended 36.28 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

Amount  available  for  fiscal  ending  June  30^  1893 5, 036. 28 

{Amount  (estimated)  required  fbr  completion  of  existing  project 29, 963. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1894  10, 000. 00 
Submitted  in  compliance  yrith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Beceipts  and  BhipmenU, 


Class. 

Receipts: 

Coal  and  phosphate  material 

Tin  plate 

General  merchandise 

Total 

Shipments: 

Canned  goods  and  fertilizers 

Fruit,  ffrain,  cattle,  poultry,  hay.  etc . . . 
Generis  merchandlBe 

Total 

Total  receipts  and  shipm6Dt8 


Tons. 


Yalnsb 


4,626 

145 

4.000 


8,770 


8,040 
6,206 
6,000 


15,906 


23.076 


183,125 

16,200 

400,000 


480,825 


161,000 
627,560 
340.000 


028,560 


1,427,875 


Vessels  trading  in  Appoquin{n)iminh  River,  Delaware, 


Class. 

No. 

Agjiregato 
tonnage. 

Draft. 

Trips. 

Steamers 

1 
2 
2 

100 
160 

F€€t 

7 
6to0 

Triweekly. 

150  to  200  trips  each. 

i:i6  trips. 

Schooners 

Barsrea 

Tbe  above  statistics  wore  furnished  by  the  Lord  &.  Polk  Chemical  Company,  of 
Odessa,  Del. 


H  4. 

IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 

At  the  beginning  of  the  past  fiscal  year  the  contract  with  the  ITa- 
tional  Dredging  Company,  of  Wilmington,  Del.,  for  dredging,  was 
still  in  force,  operations  having  been  begun  on  May  29, 1891.  The  con- 
tract was  completed  on  August  10, 1891, 12,000  cubic  yards  of  material 
having  been  removed  since  July  1,  resulting  in  griving  an  additional 
mile  of  improved  channel  connected  with  that  made  the  previous  fiscal 
year.    Under  the  contract  25,139  cubic  yards  of  material  were  removed 
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from  the  river  between  Smyrna  Landing  and  Eagle  Nest  Landing*  the 
length  of  the  improved  channel  being  nearly  3  miles,  with  a  width  of 
^  feet,  which  at  several  sharp  turns  was  increased  to  about  70  fi^t. 
The  depth  maile  was  6 J  feet  at  mean  low  water.  The  material  removed. 
which  was  principally  sand  and  clay,  was  deposited  upon  the  banks  €i 
the  river. 

A  project  for  the  improvement  of  Smyrna  Eiver,  then  Duck  Creek 
was  made  in  1878,  recommending  a  6-foot  low-water  channel,  40  feet 
wide  within  the  stre«m,  and  a  channel  100  feet  wide  and  8  feet  deep  at 
the  entrance.  It  appears  that  the  improvement  at  the  month  was 
subsequently  held  to  be  of  greater  importance  than  that  of  the  creek, 
on  account,  as  then  stated,  of  the  evident  desirability  of  harbors  of 
refuge  for  the  numerous-  small  vessels  engaged  in  fishing,  oysterLng, 
and  freighting  that. navigate  Delaware  Bay,  for  which  Duck  Creek 
Entrance  ftu'uished  superior  natural  advantages.  Between  the  years 
1880  and  1882  appropriations  aggregating  $10,000  vere  expended  by 
special  direction  of  Congress  in  dredging  the  bar  at  the  mouth.  A 
channel  nearly  100  feet  wide  and  8  feet  deep  at  low  water  was  made, 
but  soon  thereafter  filled  up  again  to  such  an  unexpected  extent  that 
no  further  appropriation  for  dredging  at  that  point  was  recommended 
by  the  officer  in  charge  unless  protective  works  were  first  provided  for. 

The  existing  project  is  based  upon  a  survey  made  in  1887  and  is  for 
a  7-foot  low-water  channel  60  feet  wide  from  Smyrna  Landing  to  the 
mouth  and  100  feet  wide  across  the  bar,  the  latter  channel  to  be  pro- 
tected by  a  stone  jetty,  the  estimated  cost  being  $90,698.40.  Operations 
thus  far  have  been  confined  to  dredging  within  the  stream,  and  up  to 
the  close  of  the  fiscal  year  ending  June  30, 1891,  $12,536.35  had  been 
expended,  giving  an  improved  channel  nowhere  less  than  40  feet  wide 
and  6 J  feet  deep  from  Smyrna  Landing  to  Brick  Store  Wharf,  a  section 
of  the  river  3  miles  long. 

During  the  fiscal  year  ending  June  30, 1892,  $4,607.61  were  expended 
in  continuing  operations  as  above  stated.  Within  the  upper  5  miles  of 
the  river,  from  Smyrna  Landing  to  Eagle  Nest  Landing,  the  minimum 
width  of  the  channel  is  40  feet  and  the  least  depth  6^  feet  at  the  point* 
where  dredging  was  done.  There  are  portions  in  the  sec^tion  named 
where  the  natural  depth  and  width  considerably  exceed  the  above 
dimensions. 

The  improved  channel  has  been  the  means  of  bringing  navigation  by 
steam  2  miles  nearer  the  town  of  Smyrna,  and  has  in  consequence  con- 
tributed towards  a  reduction  in  freight  rates  and  in  the  hauling  time  to 
and  from  the  town.  Shipments  by  water  were  unusually  heavy  during 
the  past  summer,  and  it  is  stated  that  steamers  of  larger  carrying  ca- 
pacity will  be  put  on  the  line  as  soon  as  the  full  projected  depth  and 
width  have  been  made  in  the  channel. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  dredging 
in  pursuance  of  the  project  now  in  force. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30,  1892,  is  $10,533.75. 

AMOUNTS  APPROPRIATED. 

By  act  approved^ 

June  14,  1880 ^,000 

March  3,  1881 SjOOO 

By  act  passed  August  2,  1882 2,000 

By  act  of  August  11,  1888 10,000 

By  act  approved  September  19,  1890 5,000 
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Money  statement. 

July  1, 1891,  balance  unexpended $4,697.28 

June  30,  1892,  amount  expended  during  fiscal  year 4, 607. 61 

July  1, 1892,  balance  unexpended 89. 67 

Amount  appropriated  by  act  approved  July  13,  18^ 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 089. 67 

{Amount  ^estimated)  required  for  completion  of  existing  project 19, 365. 00 

Amount  tbat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1894  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


Class. 


Tons. 


Valae. 


Beceipts: 

Bone,  coal,  iron,  phosphate  rock,  and  ice. . . . 
Grain,  truck,  hay,  xmtatoea.  live  stock,  etc . 
Chemicals,  canned  goods,  fertilizers,  etc  . . . 
General  merchandise 

Total 

Shipments: 

Cord  woo<1,  railroad  ties,  and  ship  timber  . 
Baskets,  bricks,  canned  goods,  crates,  etc. . 
Fmit,  truck,  grain,  hay,  poultry,  cattle,  etc 
General  merchandise 

Total 

Total  receipts  and  shipments 


7,000 


6.973 
10,000 


46,002 


70,096 

98,471 

23,515 

5,000 


197.082 
"243,084^ 


$91,000 
293,050 
207,000 
400,000 


991,050 


200,000 

949.000 

1. 159, 350 

200,000 


2,517,850 


3,508,400 


Vessels  trading  in  Smyrna  liirerj  Delaicare. 


Class. 


Steamers  . 


Tugboats.. 
Schooners . 
Barges 


No. 


Aggregate 
tonnage. 


460 


200 
200 


BrafL 


Fftt. 
5  to  6 


6 

4  to  5 

4 


Triim. 


Daily  three  months  and 

triweekly  balauce  of 

vear. 

Charter. 

Do. 

Do. 


The  above  statistics  wore  furnished  by  Mr.  A.  £.  Jardine,  secretary  of  the  Phila- 
delphia and  Smyrna  Transportation  Company. 


H5- 

IMPROVEMENT  OF  MISPILLION  CREEK,  DELAWARE. 

There  were  no  operations  durin^jf  the  fiscal  year  ending  June  30, 1892, 
for  want  of  ftinds.  A  survey  of  the  mouth  of  this  stream,  ordered  Sep- 
tember 19, 1890,  was  made  in  the  fall  of  1891  and  a  report  submitt^ 
on  November  6, 1891* 
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The  improvement  began  in  1879,  the  project  being  for  a  6-foot  low- 
water  channel,  40  feet  wide,  from  Milford,  the  head  of  navigation,  to  the 
mouth.  Up  to  the  close  of  the  fiscal  year  ending  June  30,  1^89,  the 
sum  of  $17,000  had  been  expended,  with  the  result  of  a  clear  channd 
of  the  required  dimensions  extending  from  Milford  to  Flat  Beach  Sho^ 
a  distance  of  12  miles.  This  shoal  remains  to  be  dredged  to  complete 
the  project 

Mispillion  Creek  is  in  the  collection  district  of  Delaware.  Wilmington  ia  the 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiaeal 
year  ending  June  SO,  1892,  is  $10,533.75. 

iJfOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1879 $3,000 

June  14,1880 ^...  4;000 

March  3, 1881 •. 3>300 

By  act  passed  August  2,  1882 3,000 

By  act  of  August  11, 1888 3,300 

Money  statement 

Amount  appropriated  by  act  approved  July  13, 1892 $12,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 1^  000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1860  and  1867. 


COMMERCIAL    STATISTICS. 

Reeeipta  and  akipfMnts, 


Class. 


Tons. 


Valos. 


Receipts : 

lione,  coal,  phosphate  rock,  iron,  ice,  etc 

CheniioalSf  fertalieers,  flour,  lumber,  tin  plate 

Hay 

General  merchandise 

Total 

Shipments: 

Cord  wood,  piles,  railroad  ties,  etc 

Baskets,  crates,  oanned  goods,  and  fertilizers. 

Grain  and  potatoes 

General  merchandise *. 

Total 

Total  receipt")  and  shipments 


21,396 

13,S02 

225 

2,450 


37,  ©75 


22,989 

3,881 

2,451 

400 


29,721 


67.896 


1235.  Oil 

293,375 

4.500 

49.000 


581,965 


156,  ns 

217.100 
83,975 
12,000 


469,450 


1,061,405 


Vessels  trttding  in  Mispillion  Creek,  Delaware* 


Class. 


ITo. 


Aggregrate 
tonnage. 


Draft 


Tripfc 


Tugs 

Schooners 
Barges — 


20 

1,550 

600 


Feet. 

6 
4i  to7 

7 


Dafly. 

5  to  30  trips  per  j 

3  trips  each. 
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VesseU  luilt  at  fililfard,  Vet,,  during  the  year  ending  June  SO,  1892. 


Class. 

No. 

Registered 

total 

tonage. 

Draft  oflargcst 

vessel  when 

leaving  ship- 

yaitL 

Calcniated 
maximum 
draft,  -vrhen 
loaded,  of 
largest  ves- 
sel bailt. 

Schooners  ........•>•..•-. - 

2 

272 

3i  and  4  feet 

7* 

The  above  statiBtics  were  fumifihed  by  Mr.  George  F.  Pierce,  of  Miliord^  DeL 


H6. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

There  were  no  oi)eration8  daring  the  fiscal  year  ending  June  30, 1892, 
for  want  of  funds.  The  original  project  for  improvement  was  made  in 
1871;  and  is  for  a  6-foot  low- water  navigation  from  the  mouth  of  the 
river  to  Milton,  the  head  of  navigation,  and  for  a  new  entrance,  pro- 
tected by  a  jetty,  at  an  estimated  cost  of  $80,447.  This  project  was 
modified  in  1881  relative  to  the  entrance  and  the  estimate  reduced  to 
$51,450.  The  channel  within  the  river  has  been  completed  in  accord- 
ance with  the  project  at  an  expense  of  $35,000,  which  was  the  total 
amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 1891. 

The  amount  required  for  the  completion  of  the  existing  project  is  for 
the  improvements  at  the  mouth  of  the  river  as  designed  twenty  years 
ago.  In  view  of  the  projected  location,  only  a  few  miles  below  the 
Broadkiln,  of  the  outlet  for  the  inland  waterway  from  Ghincoteague 
Bay  to  Delaware  Bay,  a  possibility  has  lately  arisen  that  the  Broadkiln 
can  be  connected  with  the  waterway  at  much  less  cost  and  with  greater 
advantage  to  both  than  if  the  existing  project  were  carried  out.  It  is 
recommended,  therefore,  for  the  present  not  to  appropriate  any  money 
for  a  new  entrance. 

This  work  is  in  the  coUection  district  of  Delaware.  Wibnington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenne  coUected  daring  the  fiscal  year  end- 
ing June  30,  1892,  is  $10,533.75. 

AMOUNTS  APPKOPRIATED. 

By  act  approved — 

March  3,  1873 $10,000 

June  14, 1880 5,000 

March  2,  1881 5,000 

By  act  passed  August  2,  1882 5,000 

By  act  of  August  11, 1888 10,000 

Money  statement. 

i  Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 
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COMBIERCIAI.  STATISTICS.-      -^ 

JReceipU  and  $hipmeiU$, 

Clau.  f      Ton«-     J      Valne. 


Receipto: 

Kaw  prodiictA 

Hanufactured  prfxlucts. 
General  merchandise... 


600  J  $^t 

600  I 
5,000  I         3rs,ra 


Total. 


Shipments : 

Raw  products* 

ManufactnrtHi  prodne^. 
Agricultural  producta.. 


Total 

Total  reo«ipt4}  and  shipmeuta. 


6,200i         21Q..m 


30,100  @.» 

J,  871  I  <!*• 

570  I  U** 


32,  541  j  114.906 


3g,741  J  324,« 


There  were  built  dorinp  tlie  pjist  year  three  vessels,  at  a  c^st  of  $^5,000.  Tonna^ 
helonging  to  river,  1,300  tons;  transient,  1,000  tonsj  draft  of  vessels  trsKllng  in  t\A 
river,  ftom  4  to  7  feet. 

The  above  statistics  were  kindly  fnmisbed  by  Ex-Govemor  James  Ponder,  of  Mil- 
ton, DoL 


H7. 

IMPROVEMENT  OF  INT.AND  WATERWAY  FROM  CHINCOTEAGUE  BAY,TIB- 
GINIA,  TO  DELAWARE  BAY.  AT  OR  NEAR  LEWES,  DELAWARE. 

The  object  of  this  improvement  is  to  connect,  by  a  navifjable  chan- 
nel, the  many  inland  bays  or  lagoons  which  skirt  the  Atlantic  coast  in 
the  counties  of  Accomac,  Ya.,  Worcester,  Md.,  and  Sussex,  Del.;  the 
termini  to  be  on  the  south,  Chincoteague  Inlet  and  on  the  north,  Dela- 
ware Bay  at  or  near  the  Delaware  Breakwater  Harbor.  The  total 
hMigth  of  the  proposed  waterway  is  about  73  miles. 

The  project  is  based  upon  a  survey  made  in  1884  in  accordance  ^ntli 
the  requirements  of  the  river  and  harbor  act  of  July  5, 1884.  The  re- 
l>()rts  on  the  survey  printed  in  the  report  of  the  Cluef  of  Engineers  for 
1S85,  pages  891-904,  recommend  a  channel  and  open  cut,  between  the 
])oints  named,  70  feet  wide  at  the  bottom  and  6  feet  deep  below  tlie 
mean  low  water  in  the  Delaware  Breakwatpr  Harbor,  at  an  estimated 
cost  of  $350,000. 

The  project  was  adopted  in  1886,  an  appropriation  $18,750  beiii^ 
made  by  Congress  on  August  6,  with  special  direction  that  it  should 
be  expended  within  that  section  of  the  proposed  waterway  situated 
between  Chincoteague  Bay  and  Indian  River  Bay.  The  Chief  of  En- 
gineers subsequently  approved  a  recommendation,  made  by  the  officer 
in  ehaige,  to  apply  the  appropriation  to  connecting  the  waters  of  Assa- 
woman  Bay  and  Indian  liiver  Bay  by  excavating  a  cut,  8  feet  wide  at 
the  bottom  and  6  feet  deep,  referred  to  mean  low  water  of  the  ocean.  A 
new  route  was  also  recommended,  in  the  place  of  the  one  originally  sur- 
vey ed  between  these  bays,  which  was  further  inland,  shorter  in  distance, 
and  which  required  less  excavation.  By  avoiding  the  sandy  soil  and  a 
close  proximity  to  the  ocean,  it  was  thought  that  the  pennanency  of 
the  cut  would  be  increased.  The  new  line,  which  is  nearly  4  miles  long, 
and  runs  straight  from  Jefferson  Creek,  a  tributary  of  AssawomanBay, 
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to  White  Creek,  a  tributary  of  Indian  River  Bay,  was  approved  in 
January,  1887. 

Operations  were  delayed  for  over  a  year,  awaiting  the  settlement  of 
the  question  of  the  right  of  way,  which  was  to  be  given  free  of  cost  to 
the  United  States.  On  July  2,  1888,  the  Attorney-General  of  the 
United  States  approved  the  title  to  the  lands  needed  and  vested  in  the 
General  Government  by  an  act  of  the  Delaware  legislature,  passed  at 
Dover  April  4, 1887. 

On  August  11, 1888,  Congress  made  an  additional  appropriation  of 
$50,000  for  continuing  improvement  and  directed  that  this  sum  also  be 
used  between  Chincoteague  Bay  and  Indian  River  Bay.  A  new  pro- 
ject was  thereupon  submitted  and  approved  to  apply  this  money,  to- 
gether with  the  balance  of  the  former  appropriation,  to  increasing  the 
dimensions  of  the  proposed  cut  between  Assawoman  Bay  and  Indian 
River  Bay,  the  width  and  depth  to  be  governed  by  the  price  at  which 
the  work  could  be  contracted  for. 

Proposals  for  connecting  the  bays  above  named  by  a  cut  4  miles  long, 
30  feet  wide,  and  6  feet  below  the  average  water  level  of  Assawoman 
Bay,  were  opened  l^ovember  2, 1888.  The  bids  received  were  consid- 
ered too  high  and  were  rejected.  The  work  was  immediately  readver- 
tised,  the  dimensions  of  the  cut  having  been  reduced  to  a  width  of  20 
feet  at  the  bottom  and  to  a  depth  of  2  feet  below  the  level  of  the  bay. 
Proposals  were  opened  on  December  18,  following.  The  lowest  bid  ap- 
peared to  be  reasonable  in  price.  After  an  investigation,  however,  it 
was  found  that  the  guarantors  to  the  proposal  were  irresponsible  par- 
ties, and  that  the  bidders  themselves  were  j)ecuniarily  unable  to  carry 
on  the  work,  and  their  bid  was  therefore  rejected.  With  the  approval 
of  the  Chief  of  Engineers  a  contract  was  entered  into  on  January  24, 
1889,  with  the  next  lowest  bidder,  at  his  bid  of  21.9  cents  per  cubic 
yard,  measured  in  place. 

Work  under  this  contract  was  begun  February  14,  1889,  and  was 
completed  on  June  18,  1891.  In  July,  1889,  a  supplementary  agree- 
ment had  been  made  with  the  contractor  to  increase  the  depth  in  the 
cut  to  4  feet  below  the  level  of  Assawoman  Bay,  the  width  on  the  bot- 
tom to  remain  as  previously  fixed,  20  feet,  and  no  payments  for  the  ad- 
ditional depth  to  be  made  until  the  4-foot  depth  had  been  excavated 
from  the  corresiwnding  depth  in  one  bay  to  that  in  the  other.  The 
price  for  removing  material  in  the  cut  below  the  originally  specified 
depth  was  to  be  the  same  as  that  in  the  original  contract,  viz,  21.9 
eents;  the  dredging  in  the  bays,  however,  was  to  be  paid  for  at  the 
rate  of  12  cents  per  cubic  yard.  The  total  number  of  cubic  yards  of 
material  removed  under  the  contract  was  248,815. 

During  the  fiscal  year  ending  June  30, 1891,  three  temporary  wooden 
bridges  were  built  at  public  road  crossings  over  the  excavated  canal 
above  referred  to.  At  the  beginning  of  the  past  fiscal  year  authority 
had  be.en  received  from  the  Chief  of  Engineers  to  provide  these  bridges 
with  draws,  which  was  subsequently  done  under  an  informal  contract 
with  C.  McLean,  of  New  York,  at  a  cost  of  $200  each.  Small  shoals 
had  also  formed  in  the  cut  by  reason  of  the  caving  in  of  the  banks  at 
the  outlet  of  several  surface  drains  and  a  dredge  was  hired  by  the  day 
to  remove  these  and  a  bar  which  had  formed  at  the  crossing  of  the 
canal  at  Jefferson  Creek.  The  total  amount  paid  for  this  work  and  for 
digging  two  small  trenches  as  surface  drains  at  certain  i)oints  along 
the  canal  was  $630.  All  the  above  work  was  finished  by  the  middle  of 
September,  1891.  About  the  same  time  a  system  of  noting  the  traffic 
over  and  through  the  three  bridges  was  instituted  by  the  employment 
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of  a  recorder  at  each  bridge,  who  is  making  weekly  reports.  The  re- 
sults are  given  under  the  heading  of  commercial  statistics  at  the  end 
of  this  report.  The  water  and  wind  observations,  as  obtained  by  a 
self-registering  apparatus  at  the  Jefferson  Creek  Bridge  of  the  canal, 
were  continued  during  the  past  fiscal  year. 

At  the  beginning  of  the  fiscal  year  ending  June  30, 1892,  the  appro- 
priation of  $50,000  made  by  the  river  and  harbor  act  of  September  19, 
1800,  was  still  unavailable.  The  reasons  have  been  fully  set  forth  iu 
the  report  on  the  survey  of  a  canal  between  Kehoboth  Bay  and  Dela- 
ware Bay,  a  part  of  the  proposed  inland  water  way  between  Cliiiieo- 
teague  Bay,  Va.,  and  Delaware  Bay,  which  is  printed  in  the  Report  of 
the  Chief  of  Engineers  for  1891,  pages  1171  to  1181.  The  matter  has 
since  received  a  difterent  status,  as  will  appear  from  the  following  cor- 
respondence printed  as  Ex.  Doc,  No.  85,  United  States  Senate,  Fifty- 
second  Congress,  first  session. 

"War  Departmknt, 
Washington^  Apnl  SI,  189S. 
Sir  :  I  have  the  honor  to  transmit  a  letter  ft-om  the  Chief  of  Engineers,  dated  tlie 
2lBt  instant,  Inclosing  copies  of  the  correspondence  between  the  Delaware  Congrec»- 
sional  delegation  and  the  War  Department  relative  to  the  location  of  the  propoee^l 
water  way  between  Delaware  Bay  and  Rehoboth  Bay  on  line  of  the  inland  wate^ 
way  between  Chincot<»aene  Bay  and  Delaware  Bay,  together  with  copies  of  reports 
of  December  18,1891,  and  February  4, 1892,  with  inclosures,  from  W.  F.  Smith,  Unit<Ki 
States  agent,  major  of  Engineers,  retired;  which  correspondence  is  furnished  in  an- 
swer to  a  resolution  of  the  Senate  dated  April  20,  1892,  calling  for  the  same. 
Very  respectfully, 

S.  B.  Elkins, 
Secretary  of  War, 
The  President  of  thjb  United  States  Senate. 


Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington^  D.  C,  April  gl,  lS9t. 
Sir:  I  have  the  honor  to  aolcnowledge  receipt  from  the  War  Department  of  Senate 
resolution  of  the  20th  instant,  and  in  answer  to  its  reference  to  this  office  for  report 
to  submit  the  accompanying  copies  of  the  correspondence  between  the  Delaware  Con- 
gressional delegation  and  tlio  War  Department,  relative  to  the  location  of  the  pro- 
posed water  way  between  Delaware  Bay  and  Rehoboth  Bay,  on  line  of  the  inland 
water  way  between  Chincoteague  Bav  and  Delaware  Bay,  together  with  copiea  of 
reports  of  December  18,  1891,  and  February  4,  1892.  with  inclosures,  from  William 
F.  Smith,  United  States  agent,  major  of  Engineers,  U.  8.  Army,  retired,  on  the  eame 
subject. 
The  resolution  of  the  Senate  is  returned  herewith. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen,,  Chief  of  JEnginetn. 
Hon.  S.  B.  Elk  INS, 

Secretary  of  War, 


LETTER  FROM  THE  CONGRESSIONAL  DELEGATION  OF  THE  STATE  OF  DELAWARE. 

Wilmington,  Del.,  December  1, 1891. 
Dear  Sir  :  It  appears  by  a  report  of  the  Chief  of  Engineers  of  the  Army  and  of  the 
Division  Engineer,  Col.  Craighill,  that  the  cost  of  the  inland  water  way  between 
Delaware  Bay  and  Kehoboth  Bay  will  amount  to  $718,226,  and  that  the  ultimate  cost 
may  be  found  to  bo  near  $1,000,000,  rather  than  $231,500,  the  estimate  submitted, 
and,  in  view  of  these  stateuionts,  the  Chief  Engineer  recommends  that  the  whole 
matter  be  remanded  to  Congress,  and  that  the  $50,000  appropriated  by  act  of  Sep- 
tember 19,  1890,  be  not  expended  untU  Congress  haa  taken  ftirther  action  in  the 
matter. 
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Since  learning  of  the  above-reported  recommendation,  we,  with  others  interested, 
haye  taken  into  consideration  whether  a  canal  of  smaller  dimensions  and  mnch  less 
cost  wonld  not  suffice  for  the  present  needs,  and  have  concluded  that  it  would. 

llie  original  project  upon  wniclk  these  appropriations  were  made  was  for  a  water 
way  70  feet  wide  at  the  bottom  and  6  feet  in  depth  at  mean  low  water.  The  project 
under  the  appropriations  has  been  carried  through  for  a  cut  between  Indian  River 
and  Assawoman  Days  of  20  feet  in  width  at  bottom  and  4  feet  in  depth  at  mean  low 
water.  This  has  initiated  a  business  by  water  of  value  to  the  States  of  Delaware, 
Maryland,  and  Virginia.  We  desire  to  say  that,  for  all  commercial  purposes  for 
years  to  come,  it  would  seem  that  a  canal  of  much  less  cross  section  would  be  all  that 
is  needed,  and  that,  if  need  be,  in  the  future  such  canal  may  be  widened  to  suit  such 
increase  in  commerce.  The  suggestion  has  also  been  made  from  citizens  of  the  local- 
ity that  another  route  be  laid  down  for  the  canal  which  would  cost  very  much  less 
money,  and,  at  the  same  time,  avoid  the  objections  raised  by  Mr.  Stierle,  the  assist- 
ant engineer,  to  tiie  route  as  located  by  Mr.  Charles  Bird. 

We  tiierefore  request  the  Secretary  to  order  the  reexamination  of  the  question  to 
see  whether  by  a  decreased  area  of  cross  section,  and  possibly  with  a  change  of  route, 
a  project  may  not  be  presented  which  shall  satisfy  the  needs  of  commerce  and  keep 
the  expenditure  at  least  within  the  money  already  appropriated. 
Very  truly,  yours, 

Geo.  Gray, 
Anthony  HiGOiNSy 
J.  W.  Causey. 

Wab  Department,  December  lly  1891, 
Respectfully  referred  to  the  Chief  of  Engineers  for  report. 
By  order  of  the  acting  Secretary  of  War : 

JOUN  TWEEDALE, 

Chief  Clerk. 
[Second  iDdor8einent.J 

Office  Ciubf  of  Engineers, 

U.  S.  Army, 

December,  14, 1891. 
Respectfully  referred  to  W.  F.  Smith,  United  States  agent,  major  of  engineers,  U. 
S.  Army,  retired,  for  report. 
To  be  returned. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 
(ThrouffhCol.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  Southeast 
•  Division.) 

[Fourth  indorsemont.] 

U.  S.  Engineer  Office, 
Wilmington,  Del.,  December  18, 1891. 
Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  A.,  with  accompanying  re- 
port of  this  date. 

Wm.  F.  Smith, 

United  States  Agent. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  South- 
east Division.) 

[Seventh  indonement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  December  B4, 1891. 
Respectfully  returned  to  the  Chief  of  Engineers. 

I  have  recently  made  an  insnection  of  much  of  this  route.  I  believe  a  canal  of  the 
dimensions  mentioned  by  the  local  engineer  in  his  report  of  December  18,  1891,  will 
enffice  for  present  needs  and  for  a  number  of  years,  if  provided  with  turn-outs  as 
proposed.  The  work  can  be  done  for  the  sum  of  money  given  in  his  estimate  in  the 
same  report^  provided  the  ai|propriations  be  liberal  and  the  work  not  drawn  out 
over  many  years  instead  of  being  completed  in  two,  as  it  might  readily  be  if  in  the 
hapds  of  an  efficient  contractor. 
The  additional  survey  proposed  by  the  local  engineer  is  recommended. 

Wm.  p.  Craighill, 
Colonel,  Corps  ofEngineer$. . 
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[Eighth  indorsomeiit.] 

Office  Chief  of  Engineebs, 

U.  S.  Armt, 

Detember  t8,  tS9L 

Respectfully  retnrned  to  the  Secretary  of  War. 

Hons.  George  Gray,  Anthony  Hiffgins.  ani  John  W.  Causey  request  reexamuiatioB 
of  the  question,  to  determine  whether,  by  a  decrease  of  cross  section  and  possibly  s 
change  of  route,  a  project  for  the  water  way  between  Chincoteaguc  Bay  and  Dela- 
ware Bay  may  not  be  presented  which  shall  satisfy  the  needs  of  commerce  and  keep 
the  expenditure  within  the  money  already  appropriated. 

Inviting  attention  to  the  accompanying  report  of  W.  F.  Smith,  United  Stat«i 
agent;  Major  of  Engineers,  U.  S.  A.,  retired,  the  officer  in  charge  of  the  work,  ind 
report  of  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer,  Southeut 
Division,  I  have  to  recommend  that  Maj.  SmitH  be  authorized  to  run  the  propof«ed 
new  line  of  levels  between  the  upper  part  of  the  Stockley  Creek  and  Bird  route,  at 
an  estimated  cost  of  $250^  to  be  paid  from  appropriation  for  examinations,  survera, 
and  contingencies  of  rivers  and  harbors. 

Thos.  Lincoln  Caset, 
Brig,  Ge».,  Chief  of  Enfinten. 

[Ninth  ixkdoraement.] 

War  Department,  December  S9, 189L 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War : 

John  Tweedai^e, 

Chief  CUrk. 

[Tenth  indoreement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
•  ^  February  10^  JS9S. 

Respectfully  returned  to  the  Secretary  of  War. 

The  examination  within  requested  by  the  Senators  and  Representatives  from  Dd- 
aware  for  a  new  route  for  canal  between  Rehoboth  Bay  and  Delaware  Bay  has  beea 
completed,  and  copies  of  Major  Smith's  report,  dated  February  4,  1892,  and  aceom- 
pauyiiig  paper  submitting  the  results  of  the  examination,  are  inclosed,  with  recoio- 
uicudatiou  that  they  be  furnished  Senator  Gray. 

Tiios.  Lincoln  Casey, 
Brig.  Omi.,  Chief  qfEngin 


LETTER  OF  THE  ACTING  SECRBTART  OF  WAR, 

War  DKPARTMXlVTy 

Washington,  December  II,  IS9L 
Sir:  I  have  the  honor  to  acknowled^  the  receipt  of  the  joint  letter,  dat«d  the  1st 
instant,  of  yourself,  Hon.  Anthony  Higgins,  and  Hon.  Jomi  W.  Causey,  relative  U 
the  construction  of  the  inland  water  way  between  Delaware  Bay  and  Rehoboth  Bar 
npon  a  smaller  scale  than  originally  proposed,  and  in  reply  be^  to  advise  yon  that 
the  matter  has  been  referred  to  the  Cnief  of  Engineers  for  his  views  thereon. 


Very  respectfully, 


Hon.  George  Gray, 

United  JStatee  Senate, 


L.  A.  Grant, 
AeHng  SeoretmTf  of  W». 


LETTER  OF  THE  ACTING  SECRBTART  OF  WAB, 

War  DEPARTancNTy 
Waehington,  December  11, 1S$1. 
Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  the  joint  letter,  dated  the  l«t 
instant,  of  yourself,  Hon.  George  Gray,  and  Hon.  John  W.  Causey,  relative  to  the 
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constnictioi)  of  tbe  inland  water  way  between  Delaware  Bay  and  Rehoboth  Bay  upon 
a  smaller  scale  tban  originally  proposed,  and  in  reply  beg  to  advise  you  that  tbe 
matter  has  been  referred  to  the  Chief  of  Engineers  for  his  yievvs  thereon. 
Very  respectfully, 

L.  A.  Grant, 
Acting  Secretary  of  War, 
Hon  Anthony  Higgins, 

United  Siatee  Senate. 


lbttsr  of  the  acting  secretary  of  war. 

War  Department, 
Waehingtan,  December  11,  1891, 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  the  joint  letter,  dated  tW^  1st 
instant,  of  yourself,  Hon.  George  Gray,  and  Hon.  Anthony  Higgins,  relative  to  the 
construction  of  the  inland  water  way  between  Delaware  Bay  and  Rehoboth  Bay 
upon  a  smaller  scale  than  originally  proposed,  and  in  reply  beg  to  advise  yon  that 
the  matter  has  been  referred  to  the  Cnlef  of  Engineers  for  his  views  thereon. 
Very  respectfully, 

L.  A.  Grant, 
Acting  Secretary  of  War. 
Hon.  John  W.  Causey, 

House  of  Bepreeentativee. 


report  op  wm.  f.  smith,  united  states  agent,  major  op  engineers,  U.  8. 

army,  retired. 

United  States  Engineer  Office, 
Wilmington,  Del,,  December  18, 1891. 

General  :  In  compliance  with  the  instructions  contained  in  the  second  indorse- 
ment on  the  accompanying  letter,  dated  December  1, 1891,  relating  to  a  reduction  iu 
the  dimensions  of  the  proposed  canal  befween  Rehoboth  Bay  and  Delaware  Bay,  I 
have  the  honor  to  report  that  for  a  certain  kind  of  commerce  a  canal  of  6  feet  in  depth 
at  low  water,  with  a  width  of  20  feet  at  the  bottom  and  necessary  turn-outs  for  the 
passing  of  vessels,  would  be  ample,  and  probably  such  a  canal  would  auswer  all  nec- 
essary purposes,  except  during  war  time,  for  some  years  to  come.  When  needed,  the 
canal  could  then  be  widened  to  suit  exigencies. 

I  have  made  an  estimate  for  such  a  canal  on  the  line  recommended  in  my  report  of 
April  7, 1891,  on  the  survey  for  a  canal  f^om  Rehoboth  Bay  to  Delaware  Bay,  called 
the  "  Stockley  Creek  route,"  with  turn-outs  at  every  mile  of  distance  of  70  feet  in 
width  at  bottom  and  6  feet  in  depth  at  low  water  and  150  feet  in  length. 

The  amount  of  material  to  be  excavated  for  such  a  cross  section  is  as  follows : 

For  fast  land,  3  feet  and  over  above  high  water,  907,148  cubic  yards,  at 

20  cents : $181,429.60 

In  marshes  and  glades,  744,182  cubic  yards,  at  15  cents Ill,  627. 30 

293,056.90 
Add— 

For  grubbing  50  acres,  at  $50 2,500.00 

For  two  railroad  bridges  of  iron,  at  $5,500 11, 000. 00 

For  two  county  road  bridges,  at  $1,000 2,000.00 

308,556.90 
Ten  per  cent  for  contingencies  of  engineering,  etc 30, 855. 6B 

Total... 339,412.59 

Taking  into  consideration  the  reduction  in  the  cross  section  of  the  canal,  it  is  pos- 
sible that  a  new  line  of  levels  run  over  a  small  portion  of  the  line  between  the  upper 
part  of  the  Stockley  Creek  and  Bird  route  might  develop  a  cheaper  line  for  a  canal 
of  the  diminished  dimensions.  To  determine  that,  a  survey  should  be  made,  for 
which  I  would  estimate  the  cost  at  $250. 

Very  respectfully,  your  obedient  servaat^  ••  - - 

Wm.  F.  Smith, 

United  Statee  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A> 
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beport  of  wiluam  f.  smith,  united  states  agent,  major  of  engineers^  u.  8. 

armt,  retired, 

United  States  Engineer  Offics^ 

mimtngion,  Del,,  FOnuary  4,  189S. 

General:  Referring  to  my  report  of  December  18, 1891,  in  which  the  snggestioD 
is  made  that  a  new  line  of  levels  run  over  a  portion  of  the  line  between  the  nppa 
part  of  the  Stockley  Creek  and  Bird  route,  a  part  of  the  proposed  water  way  from 
Chincoteague  Bay,  Virginia,  to  Delaware  Bay  might  develop  a  cheaper  line  for  a 
canal  of  diminished  dimensions,  I  have  the  honor  to  submit  the  following  report  upon 
a  survey  of  the  section  referrea  to,  made  in  January,  1892,  in  accordance  with  ia- 
structious  contained  in  Department  letter  dated  December  30,  1891. 

An  estimate  for  a  new  route,  which  is  shown  on  the  tracing  forwarded  by  mafl  to- 
day, in  a  separate  package,  providing  for  a  canal  20  feet  wide  at  bottom  and  6  f«et 
beloy  mean  low  water,  is  herewith  submitted. 

The  new  line,  on  leaving  Lewes  Creek,  follows  close  along  the  fast  land  borderinf 
on  the  marsh  land  of  the  valley,  so  as  to  have  part  excavation  and  part  embankment 
for  the  water  way,  and  giving  an  outside  embankment  of  sufficient  cross  section  to 
resist  the  currents  and  waves  on  the  marsh  lands  in  case  of  excessive  tides  accom- 
panied with  galcH. 

From  the  information  gathered  from  tho  inhabitants  of  the  locality,  it  is  believed 
that  the  selected  line  will  be  measurably  safe  from  such  encroachments. 

This  new  route  is  2,950  feet  longer  than  the  first  recommended. 

The  estimates  for  a  canal  20  feet  wide  at  bottom  and  6  feet  deep  are  aa  foDowfi: 
Along  the  Stockley  Creek  route,  $339,412;  along  the  Lewes  Creek  route,  the  last  one 
surveyed,  $241,224.  Only  two  bridges,  suitable  for  use  by  railroad  and  wae^n  road, 
are  included  iu  the  estimate  for  the  latter  route,  at  a  cost  of  $7,500  each.  Tliis  lattrr 
item  presn})i)ose8  a  willingness  on  the  part  of  the  State  of  Delaware  to  have  the" 
wagon  roads  of  the  locality  changed  to  suit  the  proposed  bridges.  I  am  aseuml 
that  that  wiU  be  done.  Such  a  change  would  be  of  great  value  both  in  the  coat  of 
bridges  and  in  the  number  of  them,  which  should  be  made  as  smiUl  as  is  consitttent 
with  adequate  facilities  to  the  inliabitants  of  the  locality.  A  copy  of  the  report  <rf 
Mr.  A.  Btierle,  asHistant  engineer,  upon  the  survey,  is  herewith  incloeed. 
Verv  respect fiillv,  your  obedient  servant, 

Wm.  F.  Smith, 

United  Siniee  A^emU 

Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineer 8 f  U,  S,  A, 

(Through  Col.  Wm.  P.  CraighiU,  Corps  of  Engineers,  Division  Engineer^  Sootlieast 

Division.) 

[Third  indonement.] 

U.  S.  Engikeer  Office, 
BalHmore,  Md.,  February  9,  ISSt, 
Respectfully  returned  to  the  Chief  of  Engineers. 

"When  the  Stockley  Creek  route  was  approved,  it  was  with  the  expectation  Ike 
canal  would  be  of  the  larger  size.  The  proposition  of  the  Delaware  delegation  in 
Congress  to  diminish  the  dimensions  of  the  canal  reopened  the  question  of  locati'Q 
in  part.  The'  new  route  now  proposed  by  the  local  engineer  will  answer  for  thf 
smaller  canal,  and  is  very  much  cheaper  than  the  portion  of  the  previously  adcptfd 
route  for  which  its  substitution  is  suggested. 

To  be  enabled  to  dispense  w  ith  several  bridges  is  a  very  great  advantage.  If  th^rr 
were  a  question  of  ra))id  transit,  the  greater  length  of  the  new  route  would  be  a  seri- 
ous objection  to  it,  but  this  is  not  thought  to  be  a  matter  of  much  importance  in  thii 
case. 

The  change  of  route  to  the  extent  suggested  by  the  local  engineer,  and  as  ahowa 
on  the  tracing  which  accompanied  his  report,  is  recommended. 

Wm.  p.  Craighux, 
Colonel,  Corpe  qf  En^metn. 

report  of  mr.*a.  8tierle,  assistant  bnoikber. 

United  States  Engineer  Office, 

Wilmington,  Del.,  Fehmary  4,  /5Sf. 

Sir:  In  compliance  with  your  orders,  a  survey  was  recently  made  of  a  portion  rf 

the  country  near  Kelioboth  Bay,  Delaware,  **  between  the  upper  part  of  the  ^<!tockJeT 

Creek  and  Bird  route,  with  the  view  to  develop  a  cheaper  line  for  a  canal  of  diniiH 

i^b<M)  di^vnsitms/'  ftrr  thi$  inland  wvter  way  bi9twie\si(  K^<yb^^  aaH  D^^wmi^  b^pft. 
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Tbia  small  portion  was  not  inclnded  when  the  general  sun'oys  were  made,  and 
citizeuH  of  the  locality  had  Buggested  that  a  line  through  it  would  probably  co8t  no 
more  than  one  following  the  low  lands  along  Lewes  Creek,  and  would  be  located  at 
H  greater  distance  from  the  shore  of  the  ocean.  The  section  referred  to  is  iiitme- 
diati'ly  south  of  Hollands  Glade,  and  embraces  the  numerous  water  courses  leading 
into  Gordons  Pond  from  the  westward.  A  traverse  line  and  a  Hlc  of  levels  were 
run  over  the  grounds  indicated^  and  the  result  was  plotted  on  the  general  map  made 
last  year. 

The  data  obtained  facilitate  the  projection  of  a  new  route  for  a  canal  with  reduced 
dimensions.  The  rente  is  named  the  Lewes  Creek  route,  and  is  shown  in  green  on 
the  accompanying  tracing.  The  Stockley  Creek  route,  lor  which  an  estimate  for  a 
canal  of  diminished  dimensions  was  submitted  to  the  Department  on  December  18, 
1891,  is  shown  on  the  same  sheet  in  red.  The  estimate  was  $339,412  for  a  cut  20  feet 
wide  on  the  bottom  and  6  feet  deep  below  mean  low- water  level.  The  estimate  for 
a  cut  of  the  same  cross  section  along  the  route  herewith  submitted — the  Lewes  Creek 
route — is  $241,224.  The  latter  route  is  about  one-half  of  a  mile  longer,  and  runs 
throngbont  its  whole  course  adjacent  to  and  nearly  parallel  with  the  preliminary 
line  of  1885,  with  this  difterence,  that  the  greater  portion  of  it  is  made  to  abut 
against  or  to  follow  the  base  of  the  high  land  on  the  western  edge  of  the  great  marsh 
through  which  Lewes  Creek  flows.  The  prices  adopted  for  the  cost  of  excavating 
in  botn  the  estimates  above  referred  to,  viz,  20  cents  per  cubic  yard  for  material 
above  and  15  cents  for  that  below  high-water  level,  are  believed  to  be  near,the  pres- 
ent market  value  of  that  kind  of  work,  with  a  slight  inclination  toward  the  margin 
of  safety.  The  usual  percentage  (10)  for  contingencies  was  also  added  to  the  esti- 
mates. 

The  preliminary  estimate  for  the  "  cheapest "  route,  the  Lewes  Creek  route,  is  as 
follows : 

Excavation  (1,177,023  cubic  yards): 

Above  high- water  level,  550,829  cubic  yards,  at  20  cents $110, 165. 80 

Below  high- water  level,  626,194  cubic  yards,  at  15  cents 93, 929. 10 

Grubbing  4  acres,  at  $50  per  acre 200. 00 

Two  combination  drawbridges  for  railroad  and  public  traflBc,  at 
$7,500  each 15,000.00 

219, 294. 90 
Add  10  per  cent  for  contingencies 21,929. 10 

Total 241,224,00 

The  results  of  the  reexamination  ordered  by  the  Secretary  of  War,  upon  the  re- 
quest of  the  Congressional  delegation  from  Delaware,  have  failed  to  bring  to  light  a 
new  route  for  a  canal  **  which  would  cost  very  much  less  money  "  than  those  already 
considered;  and  the  reduction  of  the  estimates  now  submitted  is  altogether  due  to 
the  reduction  iu  the  cross-sectional  area  of  .the  canal,  which,  •^Frith  a  less  width  than 
originally  proposed,  is  held  to  be  sufficient  for  the  present  needs  of  commerce.  The 
advantages  of'^the  Stockley  Creek  route  and  the  objections  to  any  other  route,  like 
the  Lewes  Creek  route,  following  mainly  the  lowlands  in  close  proximity  to  the 
ocean-,  have  been  fully  described  in  the  report  of  April  7, 1891. 
Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Aeaidtunt  Engineer^ 
Gen.  Wm.  F.  Smith, 

United  States  Agent. 


letter  of  the  assistant  secretary  op  war, 

War  Department, 
Washington,  February  12, 18S9, 
Sir:  Referring  to  the  joint  request  of  yourself,  Senator  Higgins,  and  Representa- 
tive Causey,  dated  December  1,  1891,  that  this  Department  order  a  reexamination  of 
the  route  and  plans  for  an  inland  water  way  between  Delaware  and  Rehoboth  bays 
with  a  view  of  ascertaining  whether  a  different  route  and  a  decreased  area  of  cross 
section  of  a  canal  can  not  be  selected  which  shall  satisfy  the  needs  of  connnerce,  and 
keep  the  expenditure  within  the  money  appropriated  by  the  act  of  Se]>toniber  19, 
1890,  I  have  t*e  honor  to  advise  you  that,  under  instructions  from  the  Chief  of  En- 
gineers, the  officer  iu  charge  of  the  improvement  has  made  a  new  survey  of  a  por- 
tion of  the  line  between  the  upper  part  of  Stockley  Creek  and  Bird  route,  which  is 
a  part  of  the  proposed  water  way^  and  I  now  have  the  honor  to  transmit  herewith, 
for  thy  infottnytion  tif  ^J^^3p^5^^^?tt[J?*SE£?^  and  B^gregierntative  Causey,  a  copy 
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iDRtant,  together  with  a  cdpy  of  the  report  of  his  assistant  engineer,  of  tiie  «uq« 
date,  oil  the  subject. 

The  trariii|r  referred  to  in  the  report  of  Mi^.  Smith  is  retained  in  the  office  of  tb* 
Chit'f  of  Engineers. 

Very  respectfully, 

L.  A.  Q^AJSTf 
'  2U9i«<aM  Searetary  of  Warn 

Hon.  George  Gray, 
United  States  Senate. 


letl'br  from  the  congressional  dblbgation  of  the  state  of  dsulwask. 

United  States  Senate, 
Washington,  D.  C,  February  S6,  ISSS. 
Sir:  Your  letter  of  the  12th  instant  is  received,  transmitting  the  report  of  M^'. 
W.  F.  Smith  recommending  a  new  route  for  a  portion  (between  Delaware  and  Beho- 
both  bays)  of  the  inland  water  way,  with  the  favorable  indorsement  thereon  of  Col. 
W.  P.  Cvai^bill,  Division  Engineer,  and  in  response  thereto  we  desire  to  express  our 
approval  ot  the  proposed  change  of  route  and  cross  section,  and  request  that  imme- 
diate steps  be  taken  to  obtain  the  title  and  begin  the  work  under  the  appropriatioo 
made  by  the  act  of  1890. 
Very  respectfully, 

Geo.  Gray. 
Anthony  Higoqtb. 
J.  W.  Causky- 
The  Secretary  of  War. 

[Second  indonemeBt.] 

Office  Chief  of  Engineers, 

U.  S.  ARiTY, 

March  1,  1899, 

Respectfully  returned  to  the  Secretary  of  War. 

The  act  of  July  5,  1884,  provided  for  survey  of  line  for  inland  water  way  from 
Chiucoteague  Bay  to  Delaware  Bay.  Under  this  act  a  survey  was  made  and  esti- 
mates submitted  for  continuous  inland  navigation  t¥om  Chincoteagne  Bay  to  Dela- 
ware Bay.  Proposed  width  of  channel  at  bottom,  70  feet;  depth  at  mean  low  water, 
6  feet;  estimated  cost,  $350,000. 

The  section  between  Rehoboth  and  Delaware  bays  was  estimated  to  coat  as  follows: 

New  channel  in  Delaware  Bay $23,280 

New  mouth  to  Rehoboth  Bay 219,580 

Dredging  Rehoboth  Bay  at  Thompsons  Island 500 

243,360 

Upon  survey  following  act  of  September  19, 1890,  for  location  of  route  between 
Rehoboth  and  Delaware  Days,  an  estimate  for  the  line  selected  (Stockley  Creek  route) 
was  submitted  by  W.  F.  Smith,  United  States  agent,  Major  of  Engineers,  U.  S.  Anny, 
retired,  amounting  to  $574,581.  This  estimate  was  increased  by  Col.  Wm.  P.  Craig- 
hill,  Corps  of  Engineers,  25  per  cent,  $143,645;  total,  $718,226. 

At  the  request  of  the  Delaware  Congressional  delegation  a  new  line  of  levels  was 
run  between  Rehoboth  and  Delaware  bays,  with  view  to  a  cheaper  line  for  a  canal 
of  Hiualler  dimensions. 

Report  on  this  survey,  with  estimates  for  canal  20  feet  wide  at  bottom  and  6  feet 
deep,  was  submitted  February  4, 1892.    The  estimates  submitted  are  ae  follows: 

Stockley  Creek  route •. $339,412 

Lowes  Creek  route  (the  one  last  surveyed) * 241,224 

Appropriations  have  been  made  for  the  water  way  as  follows : 

Auf,ai8t5,  1886 $18,750 

AiiKust  11,  1888 50,000 

September  19,  1890 50,000 

It  is  recommended  that  the  now  route  be  adopted  and  that  Maj.  Smith  be  directed 
to  secure,  if  i)088ible,  the  rijrlit  of  way  fiee  of  cost  to  the  United  States,  as  contem- 
plated by  act  of  September  19, 1890. 

Thos.  Lixooln  Casey, 
Bfi^.  CPen.,  Chirf  of  Engineers. 
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[Third  indonement.] 

Wak  Dbpartmrnt,  March  g,  189B. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

ChiefXHerh, 

After  the  approval  of  the  line  the  necessary  fieldwork  for  the  loca- 
tion of  the  bonndary  lines  was  begun.  This  was  somewhat  difficult  work, 
as  the  marshes  and  branches  are  generally  covered  with  water  during  • 
the  spring  of  the  year,  but  it  was  finally  accomplished  about  the  mid- 
dle of  April  last  and  the  map  and  description  of  the  land  were  subse- 
quently prepared.  The  strip  of  land  appropriated  for  the  canal  is  300 
feet  wide,  and  comprises  a  total  area  of  271.09  acres  from  Delaware  Bay 
to  Eehoboth  Bay.  The  commissioners  appointed  by  the  legislature  of 
the  State  of  Delaware  have  recently  proceeded  over  the  line  and  con- 
demned the  land.  Their  final  awards  for  damages  were  tendered  to 
the  X)arties  in  interest  on  June  25,  1892. 

It  is  proposed  to  begin  active  operations  as  soon  as  the  title  to  the 
land  is  acquired  by  the  United  States. 

AMOUNTS  APPBOPBIATED. 

By  act — 

Approved  Angast  5, 1886 ' : $18,750 

Of  Angust  11, 1888 50,000 

Approved  September  19, 1800 50,000 

Money  statement. 

Jnly  1, 1891,  balance  unexpended $60,164.72 

Jnne  SSO,  1892,  amount  expended  during  fiscal  year 9, 347. 59 

July  1, 1892,  balance  unexpended 50,817.13 

Amount  appropriated  by  act  approved  July  13, 1892 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 75, 817. 13 

{Amount  (estimated)  required  for  completion  of  existing  project 206, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1894  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Beoeipts  and  shipmenU  from  November  16, 1891,  to  June  SO,  1898. 


Class. 


Tons.     Value. 


Beceipto: 

Coal 

Bricks,  floor,  and  ftirnitare 

Com,  hay,  clams,  and  oysters  . . . 
GeDSral  merchandise 

Total., 

ffliipments : 

Logs  and  ship  timber. 

Iron  sapplies  and  sawed  lumber. 

Soft  crabs  and  lisli 

General  n)«rchandise 

Total 

Total  receipts  and  shipments. . 


135 


135 

1,216 

3 

4 


1,358 


1,493 


$135 

3,575 

882 

2,000 


6,592 


3,  •54 

6,320 

321 

500 


10,7»5 


17,387 
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Vessels  using  the  inland  waiertvay  from  Novemher  16, 1891,  to  June  30,  ISOS. 


.  Clasa. 

-So. 

Aggregate 
tonnage. 

Draft. 

Triiw. 

Stoiun  lAnuches     ....  ...................•...•••....•.•..••.•>. 

1 

3 
3 
3 

5 

30 
18 
11 

Fe^t. 
24  toll 
2 

8 

Soboouers - 

2  to  6 

S1(M){>8 

2       4 

Hilt ctiu X  . ......      .  .        ...................................... 

2       6 

H8. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE  DE 

GRACE,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1802, 
and  the  appropriation  of  84,000  made  by  the  river  and  harbor  act  of 
September  19,  1890,  is  still  unexpended.  A  report  upon  a  survey  of 
this  river  above  Havre  de  Grace,  provided  for  in  the  same  act,  wassub- 
mitt4?d  December  26,  1891,  with  estimates  for  a  new  i)roject. 

The  original  project  for  improvement  above  and  below  Havre  de 
Grace  includes  the  making  of  a  15-foot  low- water  channel  below  the 
town  and  the  removal  of  a  shoal  on  the  west  side  of  the  channel  oppo- 
site Watson  Island  to  a  depth  of  8  feet  below  mean  low  water.  The 
channel  below  the  town  was  dredged  to  the  depth  of  12  feet  in  1885. 
The  recent  survey  showed  that  it  had  partially  shoaled  again.  The  re- 
moval of  the  eastern  bank  of  the  shoal  opposite  Watson  Island  has 
been  in  progress  since  1883,  and  is  done  to  prevent,  in  a  measure,  the 
formation  of  ice  gorges  at  or  near  the  town  of  Port  Deposit,  situated 
2J  miles  above  the  island.  About  $32,000  have  been  expended  in 
dredging  this  shoal,  resulting  in  some  temporary  relief,  but  the  recent 
survey  shows  that  the  area  dredged  has  resumed  nearly  its  original 
state  since  woi^k  has  been  discontinued, 

Susquehanna  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest 
port  of  entry.  Th<5  aiuonnt  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30,  1892,  is  !|?3, 178,558.44. 

AMOUNTS  APPROPRIATED. 

By  act  ap])roved — 

August  30, 1852 $10,000 

June23, 18(>6 26,400 

July  11,1870 12,000 

June  14, 1880 28,000 

March  3, 1881 .-...v •...♦. :  15,000 

By  act  passed  August  2, 1882 25,000 

By  act  approved — 

July  5, 1884 20,000 

August  5, 1886 6,000 

By  act  of  August  11, 1888 10,000 

By  act  approved  September  19,1890 -4,000 

Money  staUmenU 

July  1 ,  1891,  balance  unexpended $4, 202. 35 

June  30, 1802,  amount  expended  during  the  fiscal  year -. 107. 66 

July  1, 1892, balance  unexpended 4,0^.69 

Amount  api)rop¥iatod  by  act  approved  July  13, 1892 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 1 •     8, 094. 69 

r  Amount  (estimated)  required  for  annual  dredging 20, 000. 00 

I  Amount  that  can  he  protitably  expended  in  fiscal  year  ending  Jnive  30, 1894    20, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

L     harbor  acts  of  1866  and  1867.  r^  T 
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COMMERCIAL  STATISTICS. 

Stati9tie9  of  Susquehanna  River,  above  and  below  Havre  de  Grace,  Md,,for  theyear  ending 

December  31, 1891, 


Clasa. 


Coal 

Lnmber,  shingles,  and  timber 

Stona  Band,  and  ground  flint. 

Fertilisers 

Hny  and  grain 

Canned  goods,  flsb.  empty  barrels,  and  granite 
General  merchandise 

Total 


Tons. 


74.305 

18,000 

11,000 

4,900 

2,724 

5.  U2 

270 


116, 601 


Valub; 


$108,475 
113,  -150 
51, 750 
65.000 
52.308 
204,  (320 
13,200 


908,800 


The  above  statistics  were  furnished  by  Messrs.  McClenahan  &,  Bro.,  Eureka  Fer- 
tilizing Company,  and  Spencer  &  McGouigle,  of  Port  Deposit^Perryville;  and  Lapi- 
dom,  Md.,  respectively. 


H  9. 

IMPROVEMENT  OF  NORTHEAST  RIVER,  MARYLAND. 

There  were  no  operations  daring  the  fiscal  year  ending  June  30, 1892. 

The  appropriation  of  $2,500  made  by  act  approved  September  19, 
1890,  was  expended  during  the  fiscal  year  ending  June  30, 1891,  in 
dredging  a  channel 40  feet  wide,  6  feet  deep  at  low  water  and  5,700  feet 
long,  beginning  at  a  point  3,200  feet  below  the  bar  and  extending  to 
deep  water  inside  the  river  at  the  mouth  of  Stony  Eun. 

The  approved  project,  adopted  in  1890,  is  for  a  channel  6  feet  deep  at 
mean  low  water,  75  feet  wide  at  the  bar  and  60  feet  wide  in  the  river 
proper  up  to  Davis  Wharf.  The  estimated  cost  of  the  improvement  is 
$5,140.  This  channel  had  previously  been  improved  by  the  General 
Government  during  the  years  1873  and  1881  and  the  sum  of  $15,500 
had  been  expended. 

The  channel  recently  dredged  is  reported  to  be  in  fSair  condition;  the 
increase  in  commerce  is,  however,  not  very  marked. 

The  amount  asked  for  is  the  balance  required  to  complete  the  project, 
and  will  be  expended,  if  appropriated,  for  that  purpose. 

This  work  is  in  the  coUeotion  district  of  Baltimore,  wliioh  is  the  nearest  port  of  en- 
try. The  amount  of  revenue  coUected  there  during  the  fiscal  year  ending  June  ^, 
1892,  is  $3,178,558.44. 

AMOL'KTS  APPllOPRIATED. 

By  act  approved — 

June  10,  1872 $10,000 

June  14,  1880 5,000 

September  19,  1890 2,500 

Money  st^itement 

July  1, 1891,  balance  unexpended $2, 393. 86 

June  30, 1892,  amount  expended  during  fiscal  year 2, 332. 22 

July  1,  1892,  balance  unexpended 61. 63 

Amount  appropriated  by  act  approved  July  13,  1892 2, 640. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 2, 701. 63 
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COMMERCIAL  STATISTIC8. 

MeceipU  and  ahiprnjentt, 

ClasA. 

Receipts— 

(>oal  and  cord  wood , 

Fertilizers,  lumber,  and  shingles 

Total !,...., 

Shipments- 
Cord  wood • , 

Canned  goods  and  sawed  timber..* 

Grain,  hay,  and  potatoes 

Total 

Total  receipts  and  shipments 


272,600 


The  above  statistics  werq  furnished  by  the  McCulIoagh  Iron  Company,  of  North 
East,  Md. 


H  lo. 

IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 

At  the  beginning  of. the  past  fiscal  year  a  contract  bad  beon  made  for 
the  expenditure,  in  diedging,  of  the  appropriation  of  $10,000  made  by 
the  river  and  harbor  act  of  September  19,  1890.  Operations  were  be- 
gun on  August  11  and  completed  on  November  4, 1891,  the  total  amoont 
of  material  removed  under  the  contract  being  56,069  cubic  yards,  con- 
sisting principally  of  sand  and  mud  occasionally  intermixed  with  fire 
clay  and  gravel.  About  one-half  of  the  material  was  carried  away  ia 
scows  and  dumped  in  a  wide  cove  of  the  river,  about  6  miles  below  Elk- 
ton  ;  the  remainder  was  deposited  upon  the  adjoining  banks  along  the 
cut.  The  channel  dredged  was  made  100  feet  wide  and  8  feet  deep  at 
mean  low  water  for  a  continuous  length  of  3,800  feet,  from  the  iron  county 
bridge  above  Scotts  Wharf,  at  the  head  of  navigation,  to  Morgans  Gut. 
A  small  shoal,  having  le^s  than  8  feet  of  water  •ver  it  at  low  tide  and 
situated  about  1,600  feet  below  the  junction  of  Little  Elk  River,  wa« 
also  removed  to  the  approved  width  and  depth,  as  it  prevented,  in  a 
measure,  the  immediate  use  of  the  improvements  in  the  upper  section 
of  the  river. 

The  present  project  for  improvement  is  based  upon  a  survey  of  the 
river  made  in  1889,  and  provides  for  an  8-tbot  channel  from  the  iron 
county  bridge  above  Scotts  Wharf  to  deep  water  below  Cedar  Point 
The  width  of  the  channel  is  to  be  100  feet  except  at  tiie  wharves,  where 
it  may  be  increased  to  the  existing  width  between  the  present  wharf 
lines.  This  project  was  adopted  in  1890  and  during  the  past  fiscal  year 
the  first  appropriation  made  for  it  was  expended.  The  dredged  channel 
was  reported  to  be  in  fair  condition  at  the  end  of  the  fiscal  year.  Dredg- 
ing will  be  continued  under  the  approved  project  if  the  amount  asked 
for  is  appropriated. 

Elk  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  coUected  there  during  the  fiscal  year  ending  June  30« 
1892,  is  $3,178,558.44. 
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AMQUNTS  APPROPRIATED. 

By  act  approved — 

June 23,  1874.... \ $5,000 

March  3,1875 1 5,000 

June  14, 1880 10,000 

March  3, 1881 5,000 

By  act  passed  August  2, 1882 6,500 

By  act  approved  September  19, 1890 c 10,000 

Money  statement 

July  1, 1891,  balance  unexpended $9,942.18 

JuneSM},  18SK3,  amount  expended  during  fiscal  year 8,846.41 

July  1, 1892,  balance  unexpended , 1,095.77 

Amount  appropriated  by  act  approve  July  13,  1^2 5, 000.00 

Amoun^  available  for  fiscal  year  ending  June  30, 1893 6,095.77 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30^  1894      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.                                                          i 


OOMHERCIAL  8TATI8TIC8. 

Beeeipts  and  ehipmmU, 


Class. 


Tons. 


Vslne. 


Receipta: 

Coal,  wood,  and  phoaphate  rock. 
Fertilizers 


Total. 


Shipments : 

Canned  goods.. 
Grain  and  hay . 


Total 

Total  receipta  and  shipments. 


10.259 
850 


11,108 


1,384 
4,665 


5,009 


17, 108 


$67,708 
17,000 


84,708 


31,200 
136,400 


167,600 


251,308 


Vessels  trading  in  Elk  Biver,  Maryland, 


Class. 


Ko. 


Aggregate 
tonnage. 


Draft. 


Trips. 


Steamer ... 
Tngboat... 
Schooners  . 
Sloops 


12 

8,000 

00 


Feet. 
5 

StoTI 


Seroiweckly. 
Whenever  required. 
Daring  season. 
Weekfy  and  biweekly. 


The  aboYO  statistics  were  famished  by  the  Scott  Fertilizer  Company,  Elkton,  Md. 


H  II, 

IMPROVEMENT  OF  FAIRLEE  CREEK,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1892. 

The  appropriation  of  $5,000  made  September  19, 1890,  was  expended 
during  the  fiscal  year  ending  June  30, 1891,  in  widening  the  channel 
previously  made  at  the  mouth  of  the  creek  to  100  feet,  and  in  dredging 
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a  channel  50  feet  wide  and  4,738  feet  longr  inside  the  creek,  the  depth 
made  in  both  cases  being  7  feet  below  mean  low- water. 

The  project  adopted  in  1888  embraces  the  dredging  of  a  channel  100 
feet  wide  and  7  feet  deep  at  mean  low  water  across  the  bar  at  the  mouth 
and  up  the  creek  for  a  distance  of  about  2|  mi^es;  also  the  dredging  of 
a  turning  basin  at  the  upper  end  of  the  proposed  channel,  if  a  certain 
wharf  should  be  built  there  before  the  channel  is  completed.  The  total 
estimated  cost  of  the  improvement  is  $15,558.  No  appreciable  increase 
in  the  commerce  of  the  creek,  which  has  always  been  very  limited,  has 
been  noted  since  improvements  were  begun. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  complete 
ing  the  channel  inside  the  creek. 

Fairlee  Creek  is  in  the  colloction  district  of  Baltimore,  which  is  the  nearest  port 
of  entn'.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June 
30,  1892,  is  $3,178,558.44. 

AMOUNTS  APPROPRIATED. 

By  act — 

Of  August  11,  1888 $5,000 

Approved  September  19,  185M) 5,000 

Money  atatemenU 

.July  1,  1891,  balance  unexpended $115. 35 

July  30, 1892,  amount  expended  duriug  liscal  year 92. 88 

July  1, 1892,  balance  unexpended 22.47 

{Amount  (estimated)  required  for  <fompletion  of  existing  project .5, 558. 00 
Amouut  that  can  be  protitably  expended  in  fiscal  year endincr  June 30, 1894      5, 558. 00 
Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments* 


Class. 


Tons. 


Yaloe. 


Receipts : 

Bono,  coal,  and  phosphate  rook 
Bricks,  fertilizers,  audlnmbor. 
General  merchandise 

Total 

Shipments : 

Log8,  railroad  tics,  etc 

Eggs,  grain,  hay,  iuid  jratatoes. 

Total 

Total  receipts  and  shipments 


«00 
798 
200 


1,498 


1,522 
8,459 


0,981 


11,479 


$7,600 
12,400 
5,0W 


25^000 


6,180 
212,125 


217, 90§ 


242,903 


The  above  statistics  were  furnished  by  Judge  W.  6.  Walker,  of  Chestertown,  Md. 


H    12. 


IMPROVEMENT  OF  CHESTER  RIVER,  MARYLAND,  PROM  CRUMPTON  TO 

JONES  LANDING. 

At  the  beginning  of  the  past  fiscal  year  a  contract  had  been  made 
for  dredging  in  accordance  with  the  approved  project,  under  the  appro- 
priation made  September  19, 1890.    The  work  was  begun  on  October 
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28. 1891,  and  the  contract  was  completed  on  February  8,  1892.  The 
total  amount  of  material  removed  was  20,061  cubic  yards,  principally 
sand  and  mud.  The  application  of  the  money  resulted  in  improving  a 
section  of  the  river  about  4  miles  long,  from  Crumpton,  at  the  lower 
end,  up  to  Kirby  Landing,  the  dredging  being  carried  on  only  at  points 
where  the  existing  channel  was  too  shoal  or  too  narrow.  The  required 
depth  and  width  of  the  channel  is  6  and  60  feet,  respectively.  At  sev- 
eral sharp  turns  this  width  was  increased  on  an  average  20  feet,  to 
facilitate  navigation  by  large  boats.  The  material  removed  was  de- 
posited upon  the  shore  along  the  river. 

The  adopted  project  for  improvement  is  based  upon  a  survey  made 
in  1889,  and  is  for  a  6-foot  low-Water  chani^el  60  feet  wide,  from  the 
drawbridge  at  Crumpton  to  a  point  abimt  1  mile  below  Millington, 
supposed  to  be  Jones  Landing,  a  distance  of  6J  miles,  at  an  estimated 
cost  of  $12,750.  The  work  done  during  the  past  fiscal  year  was  the 
first  under  this  project. 

The  amount  asked  for,  if  appropriated,  wiU  be  expended  in  complet- 
ing the  approved  project. 

This  work  is  in  the  coUeGtion  district  of  Baltimore,  which  la  the  nearest  port  ot 
entry.    The  amount  of  revenue  coUected  there  daring  the  fiscal  year  ending  June 

30. 1892,  is  $3,178,558.44. 


AMOUNT  APPROPRIATED. 

By  act  approved  September  19, 1890 $5,000 

Money  statement. 

July  1, 1891,  balance  unexpended $4, 992. 35 

June  30, 1892,  amount  expended  during  fiscal  year 3, 088. 58 

July  1, 1892,  balance  unexpended 1,903.77 

Amount  appropriated  by  act  ai)proved  J  uly  13,  1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1^3 4, 903. 77 

{Amount  ^estimated)  required  for  completiou  of  existing  project 4, 750. 00 

Amount  that  can  be  proti  tabl^  expended  in  fiscal  year  ending  June  30, 1894  4, 750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

BeceipU  and  shipmentt. 


ClaBS. 

Tons. 

Value. 

Keceipt«: 

Fertilizers 

452 
533 

$11, 300 

Geoeral  mercbandiue 

21,320 

Total 

985 

32,620 

Shipmente: 

Ganlen  truck     .               .          . 

2,932 

1,516 

2U0 

32.590 

Grain 

39.886 

Goiioral  merchandise 

8,000 

Totel 

4,648 

80,476 

Total  riM^f^int^  anrl  nliinniflTitR                                               .........«......■>.• 

5,633 

113,096 

Digitized  by 
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Vessels  trading  in  Chester  Bitfer,  Maryland,' 


Glass. 

No. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamers %..... 

1 

868 

7 

Triweekly  from  Joly. 

The  above  statistics  were  famished  by  the  Chester  River  Steamboat  Oompaay, 


H  13. 
IMPROVEMENT  OP  CHOPTANK  RIVER,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30, 1892. 
A  contract  for  dredging  has  been  made  with  Chester  T.  Caler,  of  Nor- 
Iblk,  Ya.,  the  work  to  begin  on  or  before  July  10, 1892.  The  available 
funds  will  be  expended  in  widening  and  deepening  to  the  fiill  proposed 
width  and  depth  the  portions  of  the  channel  heretofore  improved,  and 
it  is  expected  that  the  contract  will  be  completed  before  the  end  of  the 
present  calendai*  year. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881, 
is  to  make  an  8- foot  low-water  navigation  between  Denton  and  Greens- 
boro, Md.,  a  distance  of  about  8  miles,  the  width  of  the  channel  to  be 
76  feet.    The  estimated  cost  of  the  improvement  is  $79,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1891,  $37,513.63  had 
been  expended,  and  about  If  miles  of  the  river  remained  that  had  only 
a  depth  of  from  6  to  7  feet  at  low  water.  The  width  of  the  channel  has 
in  no  case  as  yet  reached  75  feet  where  dredging  has  been  done. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  channel  to  the  full  width  and  depth,  in  accordance  with 
the  original  project. 

This  work  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  30, 
1892,  is  $3,178,558.44. 

AMOUNTS  APPROPRIATKI>. 

By  act  approved — 

June  14, 1880 $5,000 

March  3, 1881 6,000 

By  act  passed  August  2, 1882 5, 000 

By  act  approved — 

July  5, 1884 5,000 

August  5, 1886 10,OUO 

By  act  of  August  11, 1888 7,500 

By  act  approved  September  19, 1890 7,500 

Money  statement. 

July  1, 1891,  balance  unexpended $7,486.37 

Jane  30, 1892,  amount  expended  during  fiscal  year 281. 65 

July  1, 1892,  balance  unexpended 7,204.72 

July  1, 1892,  amount  covered  by  an  completed  contracts 6, 500. 00 

July  1, 1892,  balance  available (704.72 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 3, 701. 72 

f  Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894    10,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  1866  and  1867.  C"  r^r^nAo 
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COMMRBCIAL  STATISTICS. 

Receipts  and  shipm&nts. 


Class. 


Tons. 


Yfdae. 


Beoeipts^ 

Raw  products 

Manufactured  products 

Agricultural  produei« 

G  eneral  merchandise 

• 

Total 

Shipiuenta— 

Raw  products 

HanuiactnriMi  productH 

Agricultural  products 

General  merchflndiso 

Total 

Total  receipts  and  sliipments 


4,274 

8,326 

276 

1,210 


$12,100 
82,487 
13,685 
06,400 


0,085 


204,,622 


4, 000  86, 300 

2,795  107,080 

8,831  I  141,715 

075  46,000 


11,001 


20,686 


471,003 
676^617 


Vessels  trading  to  Denton  and  Greensboro,  Md. 

Class. 

No. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamore • 

8 
1 

1,207 
101 

6 

e 

Triweekly. 

The  above  statistics  were  fiiroished  by  Mr.  D.  8.  Brockway,  of  Greensboro,  Md., 
and  the  Maryland  Steamboat  Company  of  Baltimore. 


H  14. 

mPBOVEMENT  OF  HARBOR  AT  CAMBRIDGE,  MARYLAND. 

Nothing  was  done  during  the  fiscal  year  ending  Jnne  30, 1892.  The 
appropriation  of  $5,000  made  September  19, 1890,  is  still  onexpended, 
pending  the  construction  of  a  new  draw  in  the  bridge  across  the  har- 
bor. The  present  draw  being  deemed  too  small  for  the  passage  of  large 
vessels,  an  increase  in  width  to  60  feet  had  been  proposed,  to  which 
the  commissioners  of  the  county  in  charge  of  the  bridge  at  the  time 
agreed,  without,  however,  taking  any  active  steps  towards  making  the 
proposed  change.  An  application  recently  made  by  them  for  a  reduc- 
tion in  the  proposed  width  of  the  draw  from  60  to  40  feet  was  submitted 
to  the  Department  on  June  15,  1892.  The  existing  draw  is  29  feet 
wide 

The  approved  project  is  based  upon  a  survey  made  in  1887.  It  pro- 
vides for  a  channel  150  feet  wide  and  12  feet  deep  at  mean  low  water 
from  that  depth  in  the  Ohoptank  Eiver  to  the  railroad  wharf;  fordredg- 
ing  a  certain  irregular  area  in  the  harbor  to  a  depth  of  10  feet  below 
mean  low  water,  and  for  a  channel  150  feet  wide  and  8  feet  deep  at 
the  same  stage  of  the  tide,  from  the  drawbridge  to  the  upper  end  ol  the 
harbor. 

The  harbor  has  been  under  improvement  by  the  General  Government 
since  1871.  Previous  to  that  year  the  citizens  of  Cambridge  had  ex- 
pended $7,500  in  its  improvement.  A  project  was  submitted  in  1871 
by  Col.  William  P.  Craighill,  Corps  of  Engineers,  which  was  approved, 
providing  for  a  channel  150  feet  wide  across  the  bar  at  the  entrance  and 
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for  dred^ng  the  same,  toprether  with  the  interior  harbor  to  a  depth  of  8 
feet  at  mean  low  tide.  This  project  was  completed  in  1879,  As  the 
charn)(4  at  the  entrance  needed  enhirgement  soon  thereafter,  an  appro- 
priation of  $2,500  made  the  same  year  was  expended  in  1884  in  increas- 
ing the  width  as  far  as  the  funds  would  permit.  The  amount  expended 
under  the  first  project  was  $32,500;  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1891,  the  sum  of  $4,918.72  ^had  been  expended  under 
the  existing  project,  making  a  total  of  $37,418.72. 

The  general.result  of  the  improvements  is  such  that  the  larger  class 
of  schooners  engaged  in  carrying  ice  and  ship  timber;  which  heretofore 
were  conjpelled  to  anchor  outside  the  harbor  in  the  Cboptank  Siver 
and  to  discbarge  and  receive  their  cargoes  by  means  of  lighters,  can 
now  sail  into  the  harbor  as  far  as  the  railroad  wharf.  The  freight  on 
these  staple  articles  has  beetf  reduced,  and  the  demand  for  a  larger 
class  of  vessels  i**  on  the  increase.  It  is  proposed  to  expend  the  amount 
asked  for  in  completing  the  approved  project. 

Cambridge  Harbor  is  in  the  collection  district  of  Baltimore,  whicli  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30, 1892,  is  $3,178,558.44. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1871 $10,000 

June  10,1872 10,000 

March  3, 1873.... 5,000 

June  18, 1878 5,000 

March  3, 1879 2,500 

Bv  act  of  August  11, 1888 5,000 

By  act  approved  September  19, 1890 ."  5,000 

Money  sMiement. 

July  1.  1891,  balance  unexpended $5,081.28 

June  30,  1892,  amount  expended  during  fiscal  year 8. 72 

July  1,  1892,  balance  unexpended 5,072.56 

Amount  appropriated  ly  act  approved  July  13,  1892 7, 737. 00 

A  mount  available  for  fiscal  year  end!  ng  June  30, 1893 •    12^  809. 56 


COMMERCIAL  STATISTICS. 

BecexpU  and  ahipmmU, 


Class. 


Tons. 


Yalue. 


Receipt : 

Rawprodnot* 

Manufactured  prodncts 

A  f^icuUnral  products 

General  mercuandise 

Total 

ShipnientB : 

Manufactured  products , 

Ajjricultural  protlncts 

General  mercnandiBO 

Total. 

Total  recelpt«  and  shipmenta 


14,270 

1,390 

576 

3,500 


ia,736 


6,238 

11.825 

1^500 


19,563 


88,289 


$U8,450 
58.410 
60,631 
100,000 


337.481 


881,178 

363,761 

60,000 


804,939 


1,142>430 


.  Digitized  by 
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VesfteU  trading  in  Cambridge  Harbor,  Maryland. 


C1A88. 

Ko. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamers 

4 

1,600 

Fest 
6 

Triweekly. 

The  harbor  is  constantly  full  of  large  schooners.    The  above  statistics  were  fur- 
nished by  the  Maryland  and  the  Chop  tank  River  Steamboat  Companies  of  Baltimore. 


H  15. 


IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

At  the  beginning  of  the  past  fiscal  year  a  contract  had  been  made 
for  the  expenditure  in  dredging  of  the  appropriation  of  $10,000  made 
by  the  river  and  harbor  act  of  September  19,1890.  Operations  were 
begun  oil  September  26, 1891^  and  on  January  14, 1892,  were  completed, 
65,918  cubic  yards  of  material,  principally  sand  and  gravel  having 
been  removed  under  the  contract.  A  channel  was  dredged  to  9  feet 
below  mean  low  wat^r  of  a  general  width  of  30  feet,  which  extended 
from  a  point  about  100  feet  above  Goose  Island  Wharf  to  the  iron 
county  bridge  at  Salisbury,  Md.,  a  distance  of  9,250  feet.  The  material 
was  carried  away  in  scows  and  deposited  in  deep  holes  7  and  9  miles 
below  Salisbury,  respectively. 

The  adopted  project  for  improvement  is  based  upon  a  sui^vey  made 
in  1889,  and  is  for  a  9-foot  channel  from  the  natural  9-foot  depth  in  the 
river  below  to  the  drawbridge  at  Salisbury,  the  width  of  the  channel  to 
be  100  feet.  The  estimated  cost  of  the  improvement  is  $23,200.  The 
work  done  during  the  past  fiscal  year.wajS  the  first  under  this  project. 

It  is  proposed  to  expend  the  amount  asked  for  in  completing  the 
project  as  approved.  ^ 

Wicomico  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfield  is  the  nearest  port  of  entry,  and  the  amount  of  revenae  collected  there  dur- 
ing the  fiscal  year  ending  June  30,  1892,  is^- 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

June  10,  1872 $5,000 

March  3,  1873 5,000 

Jnne23,  1874 5,000 

March  3,  1875 5,000 

August  14, 1876 5,000 

Jnnel8,  1878 5,000 


By  act  approved — 

March  3,  1879 $3,000 

June  14,  1880 5,000 

March  3,  1881 2,000 

Julys,  1884 10,000 

September  19, 1890 10,000 


Money  statement 

Jnlyl,  1891,  balance  unexpended $10,914.63 

June  80, 1892,  amount  expended  during  fiscal  year 10, 145. 67 

July  1,  1892,  balance  unexpended 708. 96 

Amount  appropriated  by  act  approved  July  13,  1892 6, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1893 7, 268. 96 


{Amount  Testimatod)  required  for  completion  of  existing  project Q,  700. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80,1894      8^  700. 00 
Submitted  in  cADmnjiance  with  i^^fuetmn^ntfl  m  Bt^crttkm8?f/f  Vfvle(r  ang, 
teiYWrfr  atot«  df  168B  anttHsMTi                                         Digitized  by  GoOglc 
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COMMERCIAL  STATISTICS. 

JELeceipis  and  shipments. 


Class. 

I 

H«ccipts : 

Raw  products 

Manmiictured  products 

AfiTicnItural  producta 

General  merchaDdise 

Total 

8hf  pmoutfl : 

Raw  producta 

Manufactured  products 

Agrionltnral  products 

General  merchandise 

Total 

Total  receipts  and  shipments 


Tons. 


1.310 
28,fl81 

1,487 
19,000 


50,478 


4,216 
7,020 

i,og3 

32,090 


46,319 


95.  TOT 


ValiiA. 


|7,SS0 
470.290 
108. 2M 
780.000 


1.345,930 


12,800 
196,952 

49,315 
870,000 


1,131.067 


2.478,W7 


VesseU  trading  in  Wic(mico  River,  at  SalUhury,  Md. 


Class. 


No. 


Aggregate 
tonnage. 


Draft. 


Trips. 


Steamers  .. 
Schooners  . 


ei7i 

UnkBoini. 


6 
6to9 


Tri-weekly. 
IiregolaT. 


A  larj;e  thrco-mast^d  schooner  is  now  running  regularly  with  lumber  from  Sufiblky 
Va. ;  also  a  large  number  of  smaller  craft  is  engaged  in  a  general  carrying  trade  to 
and  from  Salisbury. 

The  above  statistics  were  furnished  by  the  Hon.  E.  Stanley  Toadvin,  of  Salisbiuy, 
Md.,  and  the  Maryland  Steamboat  Company,  of  Baltimore. 


Hi6. 
IMPROVEMENT  OF  MANOKIN  RIVER,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30. 1892. 
The  appropriation  made  by  the  act  approved  September  19, 1890,  waa 
expended  daring  the  year  ending  June  30, 1891,  in  dredging  a  channel 
30  feet  wide  and  5  feet  deep  across  the  *'Mud  Flats,"  between  Locnst 
Point  and  Sharp  Point,  for  a  total  length  of  13,515  feet. 

The  project  for  improvement  adopted  ^n  1890  is  for  a  6-foot  low- 
water  channel  100  feet  wide  between  Locust  Point  and  Sharp  Pointy 
embracing  the  section  called  the  ^^Mud  Flats."  The  estimated  cost  is 
$30,000. 

It  is  proposed  to  expend  the  amount  asked  for  in  widening  the  channel 
already  commenced  in  accordance  with  the  project. 

Manokin  River  is  in  the  collection  district  of  the  eastern  shore  of  Maryland.  Cris- 
field  is  the  nearest  port  of  entry,  aud  the  amount  of  revenue  collected  tiiere  during 
the  fiscal  year  ending  June  30, 1892,  is  $ . 


AMOUNT  APPROPRIATED. 

By  act  approved  Septemher  19,  1890 y^ ,^$7,500 

Digitized  by  VjOOQ IC 
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Money  statement 

July  1, 1891,  balance  nnexponded $139.88 

Jane  30,  1892,  amount  expended  during  fiscal  year 10. 80 

July^  1,1892,  balance  anexpended  ..% 129.08 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500.  tX) 

Amount  available  for  fiscal  year  ending  June  30,  1893 7j  629. 08 

r  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1894  10, 000. 00 
^  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I    harlor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Beceiptp  and  shipmenta. 


Clans. 


Receipts: 

Jione,  coal,  cord  wood,  ship  timber,  anil  ice  . 
Bricks,  canned  goods,  fertilizers,  flour,  etc . . 

Graiiu  bay.  horsen,  potatoes,  butter,  etc 

General  merchandise *.y. 


Total 

Shipmenta : 

Cool,  logs,  railroad  ties,  and  ship  timber 

Bricks,  canned  gootls.tlour,  lumber,  and  mill  work  . 

Fruit,  grain,  hay,  ijoiiltry,  cattle.  ot<j 

Qeneru  merclianaise 


Total 

Total  receipts  and  shipmenta . 


Tons. 

Value. 

5.872 

4,821 

1.322 

110, 000 

$35,485 

167, 811 

34,100 

2,200,000 

1    122,016 

2, 437. 306 

10,434 
2,004 
5,347 

23,000 

91,750 
50,500 
179,730 
020,000 

40,875 
1«2,  890 

1,250,080 
3r688,'376 

Besides  one  steamer  of  4  feet  draft  making  daily  trips,  tliere  are  about  SOOscboon- 
ers,  sloops,  pungies,  etc.,  engaged  in  tbe  coastwise  trade  sailing  from  tlie  river. 

t'he  above  statistics  were  inmisbed  by  Mr.  H.  P.  Dashiell,  general  manager  of  the 
Mauokin  Biver  Steamboat  Company. 


H  17. 

mPROVEMENT  OF  ONANCOCK  HARBOR,  VIRGINIA. 

At  the  beginning  of  tbe  past  fincal  year  a  contract  had  been  made 
for  the  expenditure,  in  dredging,  of  the  appropriation  of  $6,000  made 
by  the  river  and  harbor  act  of  September  19,  1890.  Operations  were 
begun  on  July  23, 1891,  and  were  completed  September  19  following, 
the  total  amount  of  material  removed  under  the  contract  being  26,778 
cubic  yards,  which  was  all  fine,  white,  compact  sand.  The  dredged 
material  wsis  carried  away  in  scows  and  dei)osited  in  deep  water  in 
Chesapeake  Bay,  about  IJ  miles  from  the  work.  At  the  close  of  ope- 
rations an  examination  was  made  which  showed  that  a  channel  had 
been  dredged  150  feet  wide  at  the  outer  bar  and  another  100  feet  wide  at 
the  inner  bar  or  Middle  Ground,  the  former  about  1,100  feet  and  the 
latter  about  500  feet  in  length.  The  depth  made  in  both  channels  was 
8  feet  at  low  water.  It  is  reported  that  the  offshore  end  of  the  chan- 
nel at  the  bar  has  slightly  narrowed,  from  sand  moving  northward  along 
the  shore. 
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The  iidopted  project  is  for  an  8-foot  low- water  channel  300  feet  wide 
at  the  outer  bar,  and  200  feet  wide  at  the  inner  bar,  called  the  Middle 
Ground,  at  an  estimated  cost  of  $12,511.  The  appropriation  just  ex- 
pended was  the  first  one  made  under  the  new  i)roje^t. 

It  is  proposed  to  complete  the  project  with  the  amount  asked  for,  if 
appropriated. 

Onanco«k  is  in  the  coUection  district  of  Cherryitone,  Va.  Cape  Charles  City  is 
the  nearest  port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal 
year  eniUng  Juno  30,  1892,  is  $56.30. 

AMOUNTS  APPnOPRIATED. 

By  act  approved — 

March  3,  1879 $3,000 

June  14,  1880 5,000 

September  19,  1890 6,000 

Money  statement. 

July  1,  1891,  balance  unexpended , $5,970.25 

June  30,  1892,  amount  expended  during  fiscal  year 5, 873. 44 

July  1,  1892,  balance  unexpended 94.81 

Amount  appropriated  by  act  approved  July  13,  1892 6, 51L  00 

Amount  available  for  fiscal  year  ending  June  80, 1893 6, 605. 81 


COMMERCIAL   STATISTICS. 

Keceipis  and  ehipmcuU, 


Clasii. 


Tons. 


TalQA. 


Beceipis : 

Coal  and  io« 

BrickH,  fertilizers,  flour,  ftirnitun',  lumber,  etc  . 

It  utter,  ^rain.  Iiay,  horses,  and  potatoeH 

General  merchamlise 


Total 

Sbipineuts: 

Barrels,  fertilizers,  and  lumber 

IVuit,  truck,  iiotatiHss,  eggs,  and  iwuUry  . 
General  niercliandise 


Total 

Total  receipts  and  shipments. 


1,200 
3,062 

9-lU  ; 
5,000  ' 


10,201 


1,32a 

1,010 

150 


2,480  I 
"l-i,  68?', 


$4,800 

72.690 

55.836 

200,000 


333,300 


23.600 
190,033 

e.oo» 


219, 632 


Vessels  trading  in  Onanoock  Harbor,  Virginia, 


Class. 

No. 

Aggregate 
tonnage^ 

Draft. 

Trips. 

4 

10 

1,806 
416 

Feet. 

6ito7 

5|ta8 

SemiweeUy. 
"Weekly. 

ScbuonerH        ..     ..................  .................. 

The  above  statisticji  were  furnished  by  the  Eastern  Shore  Steamboat  Company, 
of  Baltimore. 
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H  l8. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY  AND  APPROACHES 
BY  CHENTON  (CUERR\'8T0NE)  INLET,  VIRGINIA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 
1892. 

The  appropriation  of  $25,000  made  by  the  act  approved  September 
19, 1890,  was  expended  dui-ing  tlie  previous  liscal  year  in  dredging 
nearly  one-half  of  the  area  of  the  harbor  to  a  depth  of  14  feet  below 
mean  low  water;  in  dredging  the  entrance  to  a-depthof  16  feet,  the 
widih  of  the  cut  at  the  inner  end  being  50  feet  and  at  the  outer  end 
480  feet:  and  in  partially  removing  a  shoal  to  the  same  depth  in  Cher- 
rystone Inlet,  about  1  mile  below  the  harbor. 

The  project  for  improvement  adopted  in  1890  is  for  dredging  the 
harbor  to  a  depth  of  14  feet  below  mean  low  water  and  the  entrance 
thereto,  together  with  the  present  channel  in  Cherrystone  Inlet  and 
across  Cherrystone  Bar,  to  a  depth  of  16  feet  below  the  same  plane  of 
reference;  the  channel  in  the  inlet  to  be  100  feet  and  that  across  the 
bar,  200  feet  in  width.  The  original  project  submitted  with  the  report 
on  th^  survey  made  in  1889  included  protective  works  of  stone  at  the 
entrance,  the  total  cost  of  the  improvement  as  then  estimated  being 
$142,340. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  comple- 
ting the  dredging  project. 

Cwpe  Cbarles  Harbor  is  in  the  coUection  district  of  Cherrystone,  Va.  Cape 
Charleei  City  is  the  nearest  port  of  entry,  and  the  amount  of  revenue  collected  there 
during  the  fiscal  year  ending  June  30,  1892,  is  $56.30. 

AMOUNT  APPROPRIATED. 

By  act  approved  September  19,  1890. $25,000 

Money  statement, 

July  1,  1891,  balance  unexpended $3,323.11 

June  30,  1892,  amount  expended  during  fiscal  year 668. 67 

July  1,  1892,  balance  unexpended 2,65^1.44 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1893 12, 654. 44 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 100. 00 

Amount  thatcaubeprofitably  expended  in  fiscal  year  ending  June  30, 1894  10, 400. 00 
Bu  but  it  ted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMEllCIAL  STATISTICS. 

lieceipts  and  shipments. 


Class. 


Secelpts: 

Kaw  producta 

Man u fact urt'd  j)n»ductJi 

Agricultaral  nrodiu-tM 

General  mercli(»udise 

Total 

Shipraentfl : 

Raw  prochirts 

Manafacturud  pi-odurtH 

Af^cultural  produrts 

Genend  mercnandi»ti 

Total 

Total  receipts  and  Hhipmcuta 


Tons.         Value. 


976  i 
147.51.3 

59,2:a  I 

11,  u:j5  1 


$11,936 
1,  28*2. 083 
4-  8i.H,  OOS 

441.400 


218.755  I      6,rt34,025 


1,118  I 
60.  402 

0,944'' 
31, 945  i 


31,  308 

6, 749, 752 

792. 989 

1, 277. 8J0 


100,409         8,831,939 


319, 1&4  :    15,485,964 
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Vessels  using  Cape  Charles  Harbor  during  the  year  ending  December  S2y  1S9L 


Clusfl. 

No. 

Aggregate 
touiwge.. 

Draft. 

Trips. 

Steamers T 

2 

3 

J,  429 

513 

Feet, 

9 
^       11 

°»^ 

Xugljoats \ 

The  above  statistics  were  furoished  by  Mr.  EL  W.  Dunne,  saperinteudent  of  the 
New  York,  Philndelphia  and  Norfolk  Railroad  Company. 


H  19. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

.  On  October  22,  1891,  the  collector  of  customs  at  Baltimore,  Md., 
reported  an  obsti  lution  to  navigation  in  Sharp  Island  Narrows,  Gh^pa- 
peake  Bay,  and  the  sum  of  $60  was  allotted  for  the  purpovse  of  making 
an  examination  thereof.  This  was  done  at  a  cost  of  $29.64  but  as, 
after  a  careful  searc^h  no  obstruction  was  found,  no  further  action  was 
taken  and  $30.30  were  returned  tQ  the  United  Wtates  Treasury. 

The  Treasury  Department  on  December  10,  1891.  reported  the  wreck 
of  the  schooner  Harvey  W.  Anderson^  off*  Hog  Island  on  the  coast  of 
Virginia,  as  a  dangerous  obstruction  to  navigation.  After  notice  to 
owners  and  advertisement  for  proposals  bids  were  opened  on  February 
8,  1892,  and  a  contract  for  her  removal  was  entered  into  with  Charles 
W.  Johnston,  of  Lewes,  Del.,  the  lowest  bidder.  He  completed  the 
work  on  March  14,  1892,  by  blowing  up  the  wreck.  The,  sum  of 
$1,107,79  was  expended  under  allotments  of  $1,325,  $75  of  which  were 
for  examination,  and  $157.21  were  returned  to  the  Treasury  of  the 
United  States, 

Under  date  of  April  7,  1892,  the  Superintendent  of  the  U.  S.  Life 
Saving  Service  reported  an  obstruction  on  the  same  coast  on  which  the 
wreck  just  mentioned  was  located.  An  allotment  of  $75  was  made  for 
examination,  and  it  proved  to  be  the  schooner  Ann  R.  Rogers ^  of  Cobbs 
Island,  Viiginia.  A  contract  was  made  for  her  removal  on  June  10, 
1892,  with  Enoch  Townsend,  of  Somers  Point,  K.  J,,  the  lowest  bidder, 
under  an  allotment  of  $1,000.  On  the  7th  of  the  same  month  the  con 
tractor  removed  the  obstruction  by  blowing  her  to  pieces  with  dyna- 
mite, the  total  cost,  including  expenses  of  advertising,  inspection,  et<* 
being  §923.05. 

Abslract  of  proposaU  opened  February  8, 1^9S,  for  removal  of  wreck  of  schooner  Hmrrey 
}l\  An  demon,  off  Hog  Island,  Virginia, 


^o. 


Kamo  and  addrnsa  of  bidder. 


Prioeu 


Amount 
allotted. 


Enoch  Townsend,  SomerB  Point,  N.  J. . 
Cbarlea  W.  JolniBton,  Lowes,  Del..... 


$1,970 
935 


$1.2 


Contract  (dated  February  16,  1892)  with  Charles  W.  Johnston. 
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Ahstraet  of  proposals  opened  May  SI,  1892,  for  removal  of  twccfc  of  schooner  Ann  R, 
Edgers,  off  Cobhs  Island,  Virginia, 


No. 


Name  and  address  of  bidder. 


Price. 


Amount 
allotted. 


Charles  W.  Johnston,  Lewes,  Del 

Joseph  D.  Tmxton,  Liswes,  Del 

John  W.  Chittenden,  New  York,  X.  T 

W.  H.  French,  Norfolk,  Va 

Enoch  Townsend,  Somers  Point, N.J. . 


91,100 

1,085 

1,190 

840 

790 


11,000 


Contract  (dated  June  10^  1892)  with  Enoch  Townsend. 


Hao. 

[Printed  in  Hoose  Ex.  Doc.  No.  21,  Fifty-second  Congress,  first  session.] 
PRELIMINARY  EXAMINATION  OF  MURDERKILL  RIVER,  DELAWARE. 

United  States  Engineer  Office, 

Wilmington^  JDcl,  December  10^  1890. 
General:  In  compliallQ^  with  the  instructioDs  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  section  17 
of  the  river  and  harbor  aet  of  September  19,  1890, 1  have  the  honor  to 
snbmit  the  following  report  upon  the  preliminary  examination  of  Mur- 
derkill  Eiver,  Delaware,  made  under  my  direction  by  Mr,  A,  Stierle, 
assistant  engineer. 

In  view  of  the  facts  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant,  a  copy  of  which  is  herewith  inclosed,  Murderkill  River,  Dela- 
ware, is,  in  my  opinion,  worthy  of  improvement,  and  I  recommend  a  sur- 
vey of  it.    - 

The  least  amount  required  to  make  the  survey  to  include  the  mouth 
and  extending  up  the  river  for  a  distance  of  10  miles,  and  report  with 
project  and  estimate  of  cost  of  improvement,  is  $600. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Ijugineers,  U.  8.  A, 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

XJ.  S.  Engineer  Office, 
Baltimore^  Md.^  December  12 j  1890. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
10,  1890,  by  tlie  local  engineer,  and  in  view  of  the  present  and  prospec- 
tive needs  of  commerce,  I  have  to  state,  as  required  by  section  18  of 
the  river  and  harbor  act  of  September  19,  1890,  that  in  my  opinion 
Murderkill  River,  Delaware,  is  worthy  of  improvement  by  tlie  United 
States,  provided  the  rights  of  the  Navigation  Company,  if  still  existing, 
to  collect  tolls,  etc.,  be  fully  relinquished. 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers. 
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'     BSPORT  OF  MR.  ▲.  STIB&LE,  ASSISTANT  ENGINEER* 

I 

tJNiTED  States  Engineer  Office^ 

Wilmington.f  Del,,  December  9, 1890. 

Sir  :  In  compliance  with  yonr  inati^ctions  I  have  the  honor  to  submit  the  follow- 
ing report  upon  the  preliminary  examination  of  Murderkill  River,  Delaware. 

Mnrderkill  River  is  in  Kent  County,  Delaware,  and  flows  in  a  general  northeasterly 
direction  into  Delaware  Hay.  Its  sources  lie  near  the  Maryland  State  line,  and  con- 
sist of  several  large  fresh- water  branches,  which  unite  about  16  miles  above  tJi6 
mouth,  at  Fork  Landing,  from  which  point  on  downwai'd  the  river  assumes  the 
characteristics  of  a  tidal  stream.  The  river  is  navigable  for  vessels  drawing  5  feet 
at  high  water  nearly  as  far  as  the  tide  flows.  It  is  rarely,  however,  that  anv  of 
them  go  above  the  town  of  Frederica,  situated  about  11  miles  above  the  mouta  of 
the  river. 

The  course  of  the  Murderkill  was  formerly  a  very  sinuou|^one  after  it  leaves  the 
more  elevated  country  at  the  head.  Its  bends  and  reaches  were  long  and  shoal,  and 
would  often,  after  flowing  a  long  distance  in  every  conceivable  direction,  return 
upon  themselves  to  within  a  distance  of  several  hundred  feet.  It  was  natural,  there- 
fore, that  in  early  times  those  interestt^d  in  its  navigation  entertained  the  idea  of 
shortening  the  distance  by  means  of  artiflcial  cuts  connecting  the  different  bends, 
and  for  that  purpose  the  Murderkill  Navigation  Company  was  formed  and  chartered 
by  the  State  of  Delaware.  Six  cuts  or  canals  were  made  by  this  company,  the  first 
one  in  1820,  the  others  at  various  dates  up  to  1879.  The  same  company  also  had  a 
channel  dredged  across  the  mud  flats  at  tne  mouth  of  the  river.  The  total  amount 
expended  by  the  company  was  about  $10,000.  This  sum  was  in  return  partly  re- 
covered by  the  coUection'of  tolls  from  all  vessels  navigating  the  stream,  one  of  the 
privile^res  granted  by  the  charter.  These  canals  were  not  only  made,  as  said  before, 
to  shorten  the  distance,  but,  I  was  told,  also  for  the  purpose  of  avoiding  the  numer- 
ous shoals  within  certain  reaches  whose  bottom  is  prmcipally  hard  clay,  difficult  to 
remove.  The  latter  object,  though  a  very  plausible  one,  is  the  immediate  cause  why 
these  cuts  appear  to  bo  rather  promiscuously  locJited  if  their  direction  with  reference 
to  the  adjoining  bends  only  is  eou.st4ered. 

Tlio  result  of  the  six  canals,  which  have  an  aggregate  length  of  6,000  feet,  has  been 
to  shorten  the  length  of  the  stream  about  5  miles  and  to  give  a  deeper  channel. 
There  is  now  a  depth  of  5i  feet  at  low  water  at  the  shoalest  places  in  the  river. 
wherejifi  it  was  formerly  only  4  feet.  Nevertheless  the  river  is  undergoing  a  gradual 
deterioration,  for  the  simple  reason  that  several  of  the  old  bends  have  been  filled 
lip  find  the  cross  sections  of  the  cuts  being  considerably  less  than  those  of  the  old 
river,  the  total  capacity  of  the  stream  has  been  reduced  in  a  very  large  degree.  The 
improvements  made  by  the  company,  which  for  the  time  being,  appeared  to  aflord 
relief,  indirectly  contribute  to  the*  eventual  destruction  of  the  river  for  want  of  a 
proper  understanding  of  the  principles  involved  in  the  improvement  of  tidal  rivers. 
The  entrance  to  the  river  ia  obstructed  by  mud  flats  extending  for  a  mile  from  the 
shore,  over  which  there  is  a  minimum  depth  of  1  foot  at  low  water.  Tlio  tide  rises 
about  4^  feet.  These  flats  form  the  only  serious  obstruction  to  navigation,  and  be- 
sides the  removal  of  severjil  shoals  inside  and  a  proper  rectification  of  the  course  of 
the  river,  tlie  peopla  interested  in  the  commerce  of  the  Murderkill  desire  the  con- 
struction of  a  new  entrance,  allowing  vessels  to  pass  in  and  out  at  all  stages  of  the 
tide.    A  7-foot  lo^jr-water  channel  would  answer  the  present  needs. 

An  examination  of  this  stream  was  made  in  1881  under  the  direction  of  Col.  William 
Ludlow,  Corps  of  Engineers,  and  its  needs  very  clearly  set  forth  in  a  report  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  p.  817  et  seq.  This  report 
presente<l,  besides  suggestions  for  the  improvement  of  the  river,  several  plans  for  a 
new  outlet.  It  is  un<lerstood  that  no  action  to  carry  out  this  project  was  subsequently 
taken,  because  the'right  to  improve  the  stream  was  at  that  time  still  vested  in  the 
improvement  company  chartered  by  the  State.  Ex-Governor  John  W.  Hall,  one  of 
the  directors,  has  informed  me  that  the. company  has  since  been  dissolved. 

The  country  around  the  Murderkill  is  an  extremely  fertile  one,  and  contains  some 
of  tlie  finest  iarms  in  the  State.  It  is  at  present  in  the  center  of  the  peach  belt^  and 
the  cultivation  of  this  fruit  is  carried  on  upon  a  large  scale.  Frederiea,  with  a  popu- 
lation of  about  800,  is  the  only  town  on  the  river.  It  is  a  thriving  business  place, 
with  two  large  canneries,  one  shipyard,  and  thii'ty-eight  stores,  including  those  in 
the  country  contiguous  thereto. 

The  white-oak  timber  growing  about  the  headwaters  of  the  Murderkill  is  con- 
sidered the  l)est  in  the  State  of  Delaware,  and  for  years  back  shipbuilding  has  been 
quite  an  industry  at  Frederiea,  the  vessels  built  here  being  rated  first  class  by  the 
underwriters,  on  account  of  their  strength,  material,  and  workmanship.  A  large 
schooner  175  feet  in  length  was  recently  launched.  From  three  to  four  vessels  are 
built  every  year.  Twenty  hu-ge  seagoing  schooners  are  owned  here,  but  do  not  trade 
into  the  river  on  account  of  the  limited  depth  of  water  in  the  channel  and  at  tha 
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moath.    Six  li^bt-draft  yessela,  owned  at  Frederica,  trade  regularly  in  and  ont  of 
the  river,  and  six  transient  vessels  make  irregular  trips  daring  the  yeiir. 

The  enterprising  spirit  of  the  citizens  has  been  amply  shown  by  the  large  amount 
of  mpney  expended  on  tlieir  own  account  for  the  uuprovement  of  navigation.  The 
following  commercial  statistics,  however,  illustrate  the  extent  of  the  present  com- 
merce, and  may  prove  the  necessity  that  existed  and  still  exists  for  these  improve- 
ments. These  statistics  were  kindly  furnished  by  Mr.  Caleb  J.  Smithers,  secretary 
of  a  committee  of  citizens  of  Fredcrica,  headed  by  Ex-Governor  Hall: 

Average  amount  of  trade  per  annum  at  Frederica,  Del, 

Wheat - bushels..  •    100,000 

Corn ; do 150,000 

Peaches,  apples,  and  pears baskets. .  500, 000 

Berries quarts..  1,000,000 

Tonfatoes,  com,  peaches,  and  pumpkins cans. .  2, 000, 000 

Potatoes baskets. .  50, 000 

Cabbage barrels..  1,000 

Turnips baskets..  5,000 

Timothy  and  salt  hay tons. .  500 

Wood cords..  2,000 

Railroad  ties 50,000 

Pine  and  oak  piling '. 7, 000 

Pine  and  hemlock  timber feet,B.M..  400,000 

Oak  ship  timber do...  500,000 

Phosphate tons. .  2, 000 

Coal .r do...  1,500 

Solder do...  30 

Stone,  brick,  and  tile do...  150 

Tin  plate boxes..  7,000 

Bar  copper ♦ pounds. .  .           500 

Lime bushels. .  50, 000 

Tomato  crates 85, 000^ 

Calves  and  sheep ' head..  500 

Poultry  and  eggs  to  the  value  of $40, 000 

General  merchandise  and  agricultural  implements  to  tbe  value  of $200, 000 

I  estimate  the  cost  of  a  survey  to  include  the  mouth  and  10  miles  of  the  river  at 
$600. 

Very  respectfuUy,  your  obedient  servant; 

A.  Stierle, 
Aseietani  Engineer, 
Gen.  Wm.  F.  Smith, 
United  States  Agent. 


SURVEY  OF  MURDERKILL  RIVER,  DELAWARE, 

Fnited  States  Engineer  Office, 

Wilmington^  Del.y  December  2^  1891, 

General:  In  compliance  with  instrnctions  contained  in  Department 
letter  dated  December  15, 1890, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Murderkill  Eiver,  Delaware,  made  under 
my  direction  in  accordance  with  the  requirements  of  the  river  and 
harbor  act  of  September  19, 1890. 

The  streams  emptying  into  the  lowel',part  of  Delaware  Bay  from  the 
State  of  Delaware  have,  as  a  general  rule,  very  crooked  channels  cut 
through  the  mud,  and  are  without  much  of  a  body  of  fresh  water  for 
their  origin.  The  soil  through  which  they  run  is  generally  stiff  enough 
to  maintain  banks  with  steep  slopes,  and  the  cutting  which  has  been 
done  in  the  way  of  improvement  is,  as  a  general  nile,  very  durable. 
Being  only  arms  of  the  sea,  the  more  the  straitening  process  is  applied 
to  them  the  better  they  are  scorned  by  the  tide.    The  St.  Jones  liiver 
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18  an  example.  Tliere  was  iio  tide  at  Dover,  tlie  head  of  navigation, 
when  the  improvement  of  the  river  was  begun;  now  the  tide  is  regular 
and  considerable. 

The  great  obstacle  at  the  entrance  into  Delaware  Bay  of  the  Mur- 
derkill  and  other  streams  is  the  drifting  of  the  sand  of  the  bay  driven 
against  tlie  shore  in  an  inclined  direction  to  the  course  of  the  same. 
This  tends,  first,  to  make  a  large  flat  along  the  shore,  and  second,  to 
drive  the  mouths  of  the  various  streams  up  or  down  the  bay,  according 
to  the  direction  of  the  moving  sand  or  to  close  them  entirely  when  there 
is  no  fresh  water  supply  to  gather  head  and  force  a  way  through. 

The  plan  for  the  improvement  of  the  channel  of  the  stream  is  simple; 
that  for  benefiting  the  mouth  is  more  complicated  and  not  so  certain 
in  results.  For  the  MurderkiU,  from  the  mouth  to  Frederica,  I  would 
recommend  that  a  channel  be  cut  80  feet  in  width  and  7  feet  in  depth  at 
low  water.  For  the  improvement  of  the  water  way  from  the  mouth  of 
the  river  into  the  7-foot  curve  in  Delaware  Bay,  I  would  recommend  a 
cut  250  feet  in  width  at  the  top  with  a  width  of  150  feet  at  the  bottom, 
the  material  to  be  deposited  on  either  side  the  cut  to  make  an  embank- 
ment to  be  at  least  2  feet  above  high  spring  tides.  The  cut  at  the  mouth 
of  the  St,  Jones  Biver  gives  hopes  that  such  a  plan  will  afford  a  cheap 
method  of  keeping  navigation  fairly  good  to  the  town  of  Frederica. 

The  alternative  of  a  jetty  seems  too  expensive  for  the  present  or  pros- 
pective demands  of  commerce,  and  the  cut  proposed  can  be  kept  open 
by  a  small  amount  spent  in  dredging  every  three  or  four  years. 

A  copy  of  the  report  of  Mr.  ^.  Stierle,  assistant  engineer,  accom- 
I)anies  this,  and  the  map*  of  the  survey  will  be  forwarded  in  a  few 
days. 

ESTIMATES. 

For  work  inside  the  bar  at  the  mouth  of  the  MurderkiH; 

Dredging  200,000  cubic  yards  of  material,  at  14  cents $28, 000 

From  the  bar  to  the  7-foot  curve  in  Delaware  Bay : 

Dredging  115,000^ubic  yards  of  material,  at  17  cents 19, 550 

Total : 47,550 

Very  respectfully,  your  obedient  servant, 

Wm,  F.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

XJ.  S.  Engineer  Office, 
Baltimore^  Md.,  December  3, 1891. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
The  plan  of  improvement  of  the  district  engineer  is  recommended  for 
approval.    •    •    • 

Wm.  p.  CEAiaHiLL, 
Colonel^  Corps  of  Engineers. 

*  Not  printed. 
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bkport  of  mr.  a.  8t1erle,  assistajn*  enotxeer. 

United  States  Engineer  Office, 
WilmingUyn,  Del,,  November  26, 1891, 

SkR:  I  have  the  honor  to  snbmit  herewith  a  report  upon  the  survey  of  Murderkill 
'  River,  Delaware,  with  projects  for  the  improvement  or  the  same. 

The  report  on  a  preliminary  examination,  submitted  December  10,  1890,  contains 
all  the  information  necessary  relatinp^  to  the  benefit  that  would  accrue  to  commerce 
and  navigation  if  this  river  was  improved^  and  I  would  respectfully  refer  to  it  in 
connection  with  the  present  report. 

The  survey  was  made  during  the  month  of  September  last,  and  extended  from  the 
bridge  at  Frederica  to  the  mouth  of  the  river,  and  alone  the  bay  shore  for  about  1 
mile  above  and  below  the  mouth,  inclusive  of  the  off-shore  hydrography  to  the  7- 
foot  depth  in  the  bay.  As  tiie  town  of  Frederica  forms  the  present  head  of  naviga- 
tion for  lurge  vessels,  the  part  of  the  river  above  the  bridge  was  not  included  in  the 
survey.  The  shore  and  sounding  lines  within  the  river  were  located  entirely  by  sta- 
dia measurements,  on  account  of  the  lack  of  time  and  the  limited  funds. 

Two'tidal  stations  were  established,  one  at  the  wharf  at  Frederica,  the  other  just 
inside  the  moiith  of  the  river.  Observations  were  made  at  the  first-named  gua^e 
for  twenty  days,  and  at  the  latter  for  twenty-eight  days,  covering  a  lunar  month. 
The  average  rise  and  iaXi.  of  the  tide  at  the  mouth  of  the  river  for  the  period  of  ob- 
servations was  found  to  be  3.83  feet:  at  Frederica  it  was  1.08  feet. 

About  4  miles  above  Frederica,  at  a  point  called  Fork  Lauding,  the  river  divides 
into  two  large  branches.  The  northerly  branch,  ntuning  principally  through  a 
swampy  country  and  named  Big  Ditch  near  it%  extremity,  is  about  10  miles  long. 
The  southerly  oi  Brown's  Branch  is  about  8  miles  long.  Tidal  infiuence  is  felt  for  a 
distance  of  about  2\  miles  above  the  junction  of  the  branches,  but  is  feeble,  the 
average  rise  and  fall  being  less  than  1  foot.  The  channel  depth  above  Frederica, 
however,  is  such  that  boats  of  light  draft  and  lighters  can  and  do  use  it  at  high 
water.  Not  many  years  aj^o  sailing  vessels  ran  up  %o  Fork  Landing,  which  was  then 
the  most  prominent  shipipmg  point  on  the  river.  Competition  with  other  landings 
further  down,  a  steady  increase  in  the  tonnan^e  of  the  vessels  navigating  the  river, 
and  a  slow  deterioration  of  the  upper  channel  finally  compelled  its  abandonment. 

The  Murderkill,  like  all  the  rivers  in  Delaware  flowing  through  broad  marshes, 
was  once  unquestionably  a  large  estuary  with  a  powerful  tidal  volume  and  a  much 
greater  capacity  than  now.  In  a  reciprocal  relation  the  outlet  must  have  been  deeper 
and  wider  and  was  perhaps  located  further  out,  nearer  the  main  channel  of  the  bav. 
The  Wearing  away  of  the  bay  shore,  which  in  its  retrograde  movement  eventually 
shifted  the  outlet  upon  a  flat  fore  shore  the  residue  of  a  former  marsh;  the  gradual 
growth  and  closing  in  of  the  marshes  upon  the  sides  of  the  river,  reducing  the  width : 
the  upland  drainage  and  its  deposits  into  the  river  imperceptibly  but  surely  changea 
the  onaracter  of  the  stream,  until  it  has  become  in  proportion  to  its  length  the  most 
ill-conditioned  river  in  Delaware. 

As  a  more  recent  contribution  to  the  deterioration  of  the.  river  should  be  added 
the  fruitless  efforts  that  have  been  made  during  the  past  seventy  years  to  improve 
the  navigation  by  cutting  off  several  long  beniU  separated  by  narrow  strips' of  land, 
llie  sinilosity  of  these  caused  the  trip  from  the  mouth  to  the  head  of  navigation  to 
be  unusually  tedious  and  laborious.  During  the  period  mentioned,  six  cut-offs  or 
canala  were  dug,  i^^^egating  nearly  10,000  feet,  which  reduced  the  distance  between 
the  termini  over  4  miles,  but  which  reduced  the  tidal  volume  and  the  scouring  force 
as  well  and  that  in  a  much  greater  proportion.  The  effects  are  apparent  at  the  month 
of  the  river,  which  is  choked  by  a  sand  bar,  nearly  dry  at  low  water,  across  which 
the  ebb  currents  are  unable  to  maintain  any  perceptible  channel,  notwithstanding 
that  efforts  have  been  made  to  assist  nature  by  dredging. 

Another  danger  that,  with  the  diminishing  scouring  power  of  the  river,  threat- 
ens to  close  the  outlet  altogether  is  the  continual  transport  of  sand  towards  the 
mouth  of  the  river  by  the  waves  along  the  bay  shore  south  of  the  entrance.  This 
movement  has  been  observed  to  take  place  invariably  in  the  direction  indicated, 
even  when  winds  from  an  opposite  direction  prevail.  The  small  cape  which  is  form- 
ing on  that  side  is  gradually  receding  up  the  river,  and  is  projecting  more  and  more 
into  and  across  the  channel,  throwing  up  a  dam  which,  if  the  opposite  shore  does 
not  wear  away  correspondingly,  will  eventually  prevent  the  tide  from  going  in  and 
the  drainage  water  from  going  out,  making  a  standing  pool  of  the  Murderkill, 
unless  remedial  measures  are  taken.  It  is  the  same  impending  fate  that  has  already 
overtaken  Cedar  Creek  and  Pritrto  Hook  Creek,  both  once  navigable  streams,  with 
their  outlets  on  the  same  shore  lurthor  south. 

The  distance  from  the  mouth  of  the  river  to  the  bridge  at  Frederica  is,  measured 
along  the  canals,  47,500  feet,  or  9  miles;  alon.i;  the  old  bends  that  were  cut'ofl[  it 
was  70,100  feet,  or  13.2  miles,  a  difference  of  4.2  miles,  which  represents  the  amount 
ih«  river  was  shortened  by  the  canals.    The  flats  outside  the  mouth  of  the  river  art 
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almost  bare  at  low  water,  and  slope  very  gradually  towards  deep  water  in  the  bay 
until  the  3-foot  depth  is  reached,  when  the  descent  becomes  steeper.  The  6-foot 
contour  lies  about  three-quarters  of  a  mile  from  the  shore.  The  entrance  to  the 
river  is  funnel  shaped,  very  narrow  at  the  inner  base,  where  the  width  from  shore 
to  shore  is  90  feet,  the  maximum  depth  in  the  channel  being  8  feet  at  low  water. 
Immediately  beyond  this  contraction  the  width  of  the  river  between  the  Uanka 
increases  gradually,  and  averages  150  feet  for  the  next  2^  miles,  the  average  depth 
in  the  channel  being  7.8  feet,  with  maximum  and  minimum  depths  of  13.5  and  3.8 
feet  respectively. 

The  width  of  the  remaining  section  of  the  river  as  far  as  Frederica  is,  with  the 
exception  of  where  canals  were  made,  remarkably  uniform,  averaging  90  feet.  The 
mean  depth  decreases  slightly  before  the  first  canal  is  reached,  but  from  there  up  it 
remains  at  about  the  sanie  average  of  6.2  feet. 

About  20,200  feet  above  the  mouth  Is  the  lower  end  of  the  first  canal,  Lowber% 
made  in  1870.  It  is  1,300  feet  in  length  and  50  feet  in  width  and  has  a  depth  of  9 
feet  at  low  water.  The  length  of  the  bend  cut  oflf  by  this  canal  is  7,700  feet.  This 
bend  is,  like  the  others  that  were  cut  off,  now  gradually  tilling  up,  and  has  a  depth 
of  4  feet  at  low  water.  • 

From  the  upper  end  of  Lowber's  canal  to  the  next,  Cole's,  is  1,000  feet.  Cole's  cut, 
made  in  1854,  is  1.500  l^eet  long,  43  feet  wide,  and  has  a  low-wat<jr  depth  of  5^  feet, 
T*he  bend  it  avoiaed  is  a  short  one,  2,700  feet  in  length,  and  cont»ine<l  a  bard  shoal 
with  less  than  3  feet  of  water  over  it  at  low  tide. 

The  distance  along  the  river  between  Cole's  canal  and  the  folio  wing  one  is  900  feet. 
The  latter,  being  the  longest  of  all  and  therefore  commonly  called  I^oug  Cut,  was 
originally  Warren's  canal,  made  in  1830.  The  upper  half  was  dug  in  a  deflected 
direction  irom  the  lower.  Its  length  is  2,500  feet,  the  general  width  50  foet,  and  the 
depth  a^  low  water  7.5  feet.  This  canal  shortened  the  old  bed  of  the  river  7,800 
feet;  the  old  course  is  fast  tilling  up. 

In  continuation  of  Warren's  canal,  and  iust  across  the  river,  is  the  outlet  of  Walk- 
er's canal,  made  in  1820.  Its  length  is  1,200  feet;  its  width  55  feet,  and  the  average 
depth  8  feet.  The  bend  of  the  river  cut  off  by  this  canal  |vas  5,200  feet  long  and 
has  almost  entirely  closed  up^  being  to-day  only  a  narrow  shallow  drain. 

Opposite  the  upper  end  ol  Walkei^'s  canal  is  Bradley's  canal,  with  a  direction 
slightly  turned  to  the  southward.  It  was  dug  during  the  year  1879,  comparatively 
a  recent  date,  and  is  J,950  feet  long.  The  average  width  is  40  feet  and  the  depth 
of  water  at  low  tide  8  feet.  About  3,700  feet  of  the  former  course  of  the  river  were 
severed  from  the  rest  by  this  cut-off.  The  bend  itself  was  not  extraordinarily 
crooked  and  poKscssed  a  uniform  curvature. 

From  the  upper  terminus  of  this  canal  to  the  next  and  last  one  happily  extends  a 
reach  of  the  river  which  is  4,600  feet  in  length.  The  meanderin^s  of  the  river  begin 
to  lose  tlieir  great  depth  and  long  sweep  as  they  approach  the  mainland.  The  upper- 
moat  of  the  canals,  the  West  canal,  was  excavated  in  1853  to  avoid  a  brnd  in  the 
river  4,700  feet  long,  which  almost  returned  upon  itself.  The  canal  is  675  feet  long, 
45  feet  wide,  and  has  an  average  depth  of  7.5  feet.  From  this  canal  up  the  course 
of  the  river  is  comparatively  straight. 

The  tidal  data  offer  excellent  means  for  arriving  at  conclusions  relative  to  the  con- 
dition of  a  river  and  generally  show  the  extent  to  which  the  unfavorable  features  of 
the  same  can  bo  ameliorated  by  proper  improvements.  As  the  entrance  to  the  St. 
Jones  Kiver  is  only  3,000  feet  above  that  of  the  Murderkill  and  has  been  recently 
improved,  together  with  the  whole  river,  a  comparison  of  the  tidal  observations  made 
at  the  mouth  of  the  Murderkill  with  similar  observations  made  at  the  mouth  of  the 
St.  .lones  nearly  three  years  ago  will  more  fully  show  the  enfeebled  state  of  the  tide 
in  the  former  and  assist  to  verify  the  deductions  previously  enumerated  in  this  re- 
port. 

The  time  of  high  water  and  its  rise  to  a  common  plane  is  the  same  at  both  rivers. 
The  duration  of  rise,  which  is  five  hours,  and  of  fall,  which  is  a  little  over  seven 
hours,  is  also  nearly  the  same:  the  flood  being  three  minutes  shorter  and  the  ebb  six 
minutes  louger  at  the  Murderkill.  The  stands  at  both  low  and  high  water  are  one- 
half  as  long  in  duration  at  the  St.  Jones;  indicating  a  rapid  transition  from' one 
phase  of  the  tide  to  the  other  and  a  freer  waterway  for -the  tide  t-o  move  in.  This 
last  characteristic  is  further  illustrated  by  a  glance  at  the  ebb  tide.  WTiUst  in  the 
St.  Jones  the  law  of  the  fall  of  the  ebb  tille  is  represented  by  a  smooth  symmetricid 
curve  from  one  atfind  to  the  other,  one  similarly  constructed  for  the  Murderkill  is 
considernbly  distorted,  particularly  so  during  the  last  hours.  For  about  three  and 
thrce-foTirtha  hours  after  high  water  the  tide  falls  in  the  same  ratio  at  botli  gauges. 
The  ebb  nt  the  St.  Jones  then  continues  to  fall  in  accordance  with'the  usual  laws 
observed,  but  the  ebb  in  the  Murderkill  suddenly  comes  to  nearly  a  stand,  falling  for 
the  remaining  three  and  one-half  hours  only  five-tenths  of  afoot,  during  which  time 
the  ebb  in  the  first  river  has  still  to  go  down  1^  feet  to  reach  its  loW- water  plane. 
In  other  words,  the  low-water  plane  lies  1  foot  lower  in  the  mouth  of  the  St.  Jones 
than  in  the  mouth  of  the  Murderkill,  which  was  verified  by  a  line  q|  levels. nm  be- 
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twcen  tbe  gauges  and  by  tlie  observations^  which  give  the  mean  rise  and  fall  4.8  feet 
and  3.8  feet  re8pectiii:aly. 

It  is  evident  that  as  both  estnaries  ate  of  about  the  same  length,  21  miles,  with 
surrounding  conditions  similar  in  every  respect,  the  St.  Jones  River  is  at  present  the 
superior  receptacle  for  receiving  and  holding  a  large  tidal  volume.  The  compara- 
tivelv  small  amount  of  water  entering  the  Murderkill  River  during  the  five  hours  of 
the  ilood  tide  recedes  again  in  the  same  nnmber  of  hours,  giving  the  lower  section  of 
the  river  the  appearance  of  a  mill  race  that  has  been  shut  off. 

In  the  upper  part  of  the  Murderkill  River  the  average  depth  in  the  channel  is,  as 
stated  before,  6.2  feet,  yet  the  tide  rises  and  falls  only  1  foot  at  a  point  8  miles  above 
the  mouth.  By  anjdogy  with  other  Delaware  rivers  it  should  not  be  less. than  3  feet 
at  this  distance.  This  clearly  proves  the  retardation  of  the  tide,  first,  by  the  shoals 
at  the  mouth,  and,  second,  b3*  the  narrow  canals,  which  successively  throttle  it  during 
its  progBess.  Only  an  inadequate  amonnt  of  water  can  get  through  these  gorges  ^ 
during  a  flood  epoch,  and  I  am  convinced  that  Walker's  canal  is  in  that  respect  the  * 
most  injurious  of  all^  as  the  old  river  bed  that  passed  around  it  and  which  formerly 
oft'erod  a  passageway  for  the  tide  is  now  closed  up. 

^It  is  obvious  that,  with  the  obstructions  at  the  mouth  removed,  a  proper  increase 
given  to  the  width  of  the  artificial  canals,  and  by  dredging  shoals  and  by  rectifying 
the  shore  lines  in  the  upper  river,  the  tidal  volume  of  the  river  can  be  increased  to 
Buch  an  extent  as  to  add  1  foot  to  the  rise  and  fall  of  the  tide  at  the  month  and  2  feet 
at  Frederica.  Greater  permanency  in  maintaining  a  proper  channel  depth  would 
thereby  be  insured. 

The  project  herewith  submitted  is  for  a  7-foot  low- water  channel  from  the  7*foot 
depth  in  Delaware  Bay  to  the  wharves  at  Frederica.  The  proposed  cut  across  the 
flats  at  the  entrance  of  the  river  is  about  5,170  feet  lon^,  and  in  order  to  give  it  a 
cross-sectional  area  of  the  same  size  as  the  average  one  in  the  lower  part  of  the  river 
its  width  has  been  fixed  at  150  feot.  It  will  require  the  removal  of  115,000  cubic 
^ards  of  material  to  make  this  cut.  The  width  proposed  for  the  channel  everywhere 
inside  the  river  is  80  feet.  There  are  shoals  that  need  dredging  to  the  projected 
depth  and  all  the  canals  have  to  be  widened,  which  will  require  a  total  of  2iX),000 
en  Die  yards  of  dredging. 

The  cut  at  the  mouth  is  made  to  converge  towards  the  cut  leading  out  of  the 
mouth  of  the  St.  Jones  River,  so  that  in  the  future  both  may  be  brought  together  in 
one.  A  more  rational,  but  also  more  costly  and  elaborate  project  for  a  new  and 
improved  outlet  would  be  to  lead  the  Murderkill  River  into  the  St.  Joned  River 
by  cutting  across  the  intervening  neck  of  land  occupied  by  Bowers  Beach  village, 
joining  both  a  short  distance  above  the  steamboat  wharf.  The  junction  would 
naturally  form  a  small  land-locked  harbor /or  the  numerous  small  vessels  and  boata 
plying  upon  the  bay.  It  would  cost  less  in  the  end  to  make  and  maintain  a  well- 
protected  single  outlet  for  both  rivers  as  thus  outlined,  but  there  is,  without  any 
very  tangible  reason,  a  very  strong  local  opposition  on  tne  part  of  the  people  living 
on  the  Murderkill  side  against  a  united  outlet. 

It  is  proposed  to  deposit  all  the  material  to  be  dredged  from  the  proposed  cut 
along  the  south  side  of  the  same,  to  form  an  embankment,  that  will  serve  as  a  nucleus 
for  future  protective  works.  The  cut  at  the  St.  Jones  River  will  have  to  be  similarly 
protected  on  the  north  side.  With  the  in  and  outgoing  currents  thus  confined,  it 
IS  thought  that  the  formation  of  a  bar  at  the  extreme  ofi'shore  ends  of  both  cuts  can 
in  a  g^at  measure  be  prevented. 

ESTIMATR. 

200,000  cubic  yards  of  dredging  within  the  river,  at  15  cents $30, 000 

115,000  cubic  yards  of  dredging  at  the  mouth,  a t  20  cents 23, 000 

Total -...:: 53,000 

Very  respectfully,  your  obedient  servant, 

A.  SXIERLE, 

ABsUiant  Engineer. 
Gen.  Wm.  F.  Sxoth, 

United  States  Agent, 
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[PnnUid  in  Hoofie  Ex.  Doe.  Xo.  57.  Fifty-aeoond  Congnm,  first  m— fcw  ] 

FRELI>iiyAKY  EXAMFNATIOX  OF  MISPILLIOX  RH-ER  DELAWARE.  'WITH 
A  VltW  OF  CI  rriNG  A  CANAL  ^O  AS  TO  SHORTEN  THE  DISTANCE  T^ 

the  bay.  and  making  an  outlet  in^the  bay  which  would  ilk- 
nisu  deeper  water. 

United  Statbs  Engineer  Office, 

Wilmhigtonj  DeL^  Kotember  3,  iW^. 
General:  In  a<?oordaiiee  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20,  1890,  and  the  reqiiiremeat^  of  the  river 
and  harbor  act  of  September  19,  1890,  I  have  the  honor  to  submit  rb 
foUowingrejwrt  ux)on  the  preliminary  examination  of  Mispillion  Kiver. 
Delaware,  with  a  view  of  cutting  a  canal  so  as  to  shorten  the  distiintv 
to  the  bay,  and  making  an  outlet  in  the  bay  which  would  furnish  dcei^r 
water. 

The  tonnage  on  the  river  and  the  shipbuUding  interests  would  seeni 
to  require  protection ;  and  for  the  reasons  and  facts  given  in  the  rep*»n 
of  the  assistant  engineer,  a  copy  of  which  is  herewith  inclosed,  the  en- 
trance to  Mispillion  Eiver,  to  provide  for  a  navigable  channel  across  the 
bar  which  can  be  used  at  all  stages  of  the  tide  is,  in  my  opinion^  worthy 
of  improvement,  and  a  survey  is  recommended. 

The  least  amount  required  to  make  the  survey  and  rei)ort,  witb 
project  and  estimate  of  cost  of  improvement,  is  $600. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Sotth, 

United  States  Affent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A, 
(Througli  Col.  William  P.  Craighill,  Corps  of  Engineers,  DivisioB 
Engineer,  Southea^st  Division.) 

[First  indorsement.] 

XJ.  S.  Engineer  Office, 
Baltimore^  Md.^  November  20^  1890, 
Respectfully  subinitied  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  1  ajrree 
with  him  that  this  river  is  wortiiy  of  improvement  by  the  Unitinl  States. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  £ngiH€ei*u  . 
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bbport  of  mr.  ▲.  8tibrle,  assistant  sngikbeiu 

United  States  Engineer  Office, 

Wilmington,  Del.,  November  S,  1890, 

Sir:  In  accordance  witli  j'our  instructions  I  have  the  honor  to  snbmit  the  follow- 
ing report  npon  the  preliminary  examination  of  Mispillion  River,  Delaware,  with  a 
view  of  cutting  a  canal  so  as4o  shorten  the  distance  to  the  bay,  and  making  an  oat- 
let  in  the  bay  which  would  furnish  deeper  water : 

Mispillion  River  forms  part  of  the  boundary  between  Kent  and  Sussex  counties, 
Delaware.  It  is  a  narrow  and  rather  tortuous  stream,  about  18  miles  long,  and  flows 
into  the  Delaware  Bay  about  17  miles  north  of  Cape  Henlopen. 

The  river  (as  Mispillion  Creek)  has  been  under  improvement  by  the  General  Gov- 
ernment since  1879,  the  project  being  for  a  channel  6  feet  deep  at  low  water  and  40 
feet  wide  from  the  town  of  Milford,  the  head  of  navigation,  to  the  mouth.  With 
the  exception  of  a  small  shoal  near  the  month,  which  requires  removal  to  the  pro- 
jected depth,  the  project  has  been  completed.  The  amount  expended  to  date  is 
$17,000.  The  improvement  within  the  river  has  been  of  great  benefit  to  naviga- 
tion, as  all  vessels  are  now  enabled  to  sail  without  a  delay  from  one  end  to  the 
other.  Nine  shoals  formerly  existed  at  various  points,  which  during  low  tides  often 
caused  serious  and  expensive  detentions. 

The  remaining  serious  obstruction  to  an  open  and  firiee  navigation  in  Mispillion 
River  at  all  stages  of  the  tide  is  the  shallow  bar  at  the  mouth.  This  bar  is  a  phys- 
ical feature  common  to  all  the  tributaries  of  the  Delaware  Bay,  and  its  existence  is 
due  more  to  the  presence  of  a  flat  and  extensive  foreshore  projecting  far  out  into 
the  bay^  upon  which.the  currents  of  these  streams  can  make  no  impression,  and  to 
the  shifting  littoral  drift  of  material  carried  along  the  shore  during  storms  than  to 
the  deposits  of  material  brought  down  the  rivers.  The  main  channel  of  the  bay  is 
in  many  cases  several  miles  aistant  from  the  shore.  The  currents  along  the  shore, 
and  especially  in  the  deeper  and  concave  portions,  are  weak  and  variable,  without  a 
decided  set  in  anyone  direction;  the  power  of  the.  currents  of  the  tributaries  in 
meeting  this  neutral  region  is,  therefore,  spent  and  lost,  the  outlet  of  these  streams 
assuming  a  southerly  or  a  northerly  direction,  depending  entirely  upon  local  causes 
or  the  prevailing  winds  and  seas. 

The  difficulty  and  great  expense  involved  in  making  a  practicable  outlet  for  any 
of  these  rivers  in  Delaware  has  long  been  recognized  by  the  Engineer  Department. 
In  all  cases  projects  for  the  improvement  of  the  channel  within  the  streams  were 
made  first  and  the  improvement  of  the  mouths  was  left  to  a  future  urgency,  though 
in  some  cases  suggestions  were  made  for  a  betterment  of  the  present  natural  condi- 
tions. Nearly  all  the  rivers  in  Delaware  of  afhy  available  size  have  been  under  im- 
provement by  the  General  Government  during  the  last  fifteen  years.  The  channels 
therein  have  now  arrived  at  such  a  state  of  completion  j;hat  the  demand  for  an  im- 
proved entrance  to  all  of  them  has  become  very  urgent.  It  is  claimed  that  an 
unimproved  mouth  prevents,  in  a  large  measure,  the  acquisition  of  a  full  benefit 
derived  from  an  improved  channel  inside  the  river,  and  that  the  utility  of  the  latter 
is  crippled  or  '*  bottled  up,"  as  it  were,  so  long  as  these  obstructions  remain.  At 
two  of  the  rivers  coming  under  this  class,  at  the  Christiana  and  at  the  St.  Jones,  the 
entrance  has  been  improved,  and  both  are  now  accessible  at  all  stages  of  the  ti^. 
In  the  case  of  the  latter-named  stream  this  improvement  is  especially  noteworthy, 
since  previously  no  channel  existed  at  the  mouth  and  vessels  could  enter  and  depart 
only  at  high  water. 

The  demand  for  an  improved  outlet  for  Mispillion  River  would  seem  to  have 
special  merits.  Outside  of  the  claims  of  extensive  local  shipping  interests,  which 
largely  exceed  those  of  any  other  river  of  the  same  size,  there  exists  at  Milford  an 
industry  in  shipbuilding  which  deserved  recognition.  The  shipyards  at  that  place 
are  the  largest  of  any  on  the  peninsula  south  of  Wilmington.  The  vessels  built  here, 
all  of  wood,  rate  very  high  with  the  insurance  companies  on  account  of  their  superi- 
ority in  material  and  workmanship.  On  an  average  about  twelve  vessels  are  built 
here  every  year.  There  were  four  on  the  stocks  in  process  of  building  on  the  day  of 
my  visit — two  barges  of  350  tons  each,  one  schooner  of  400  tons,  and  one  of  750  tons 
registered  burden  when  finished.  The  hull  of  this  last  vessel  is  153  feet  long  on  the 
keel,  187  feet  over  all,  and  has  37  feet  beam.  Her  draft  of  water  will  be  15  feet  when 
loaded.  It  seems  almost  a  matter  of  impossibility  to  float  such  a  large  hull  down 
and  out  of  a  river  which  has  an  improved  channel  only  40  feet  in  width  and  many 
abrupt  turns.  The  shipbuilders  state  that  they  have  refused  many  offers  to  build 
still  larger  vessels  on  account  of  the  difficulty  of  getting  them  out  of  the  river  and 
into  the  channel  of  Delaware  Bay.  The  delay  at  the  month,  and  expenses  contin- 
gent thereto  often  cause  a  loss  of  the  largest  portion  of  the  profits  made  in  build- 
ing. For  similar  reasons  the  shipyards  at  Miliord  are  cut  off  from  the  business  of 
repairing  any  of  the  numerous  vessels  trading  up  and  down  Delaware  Bay  and  in 
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ftdjacent  waters,  as  the  risks  at  the  month  are  too  gre^it,  the  branch  of  repairiog 
and  overhauling  vesHels,  it  is  said,  being  the  most  proti  table  one  of  the  business. 

There  are  seventeen  sailing  vessels  owned  by  parties  living  on  the  Mispillion  River, 
of  a  total  of  1,600  tons  burden ;  the  smallest,  of  40  tons,  has  a  draft  of  water  of  4  feet ; 
the  larijest,  a  200-ton  schooner,  draws  7  feet  of  water.  Ten  of  these  vessels  trade  reg- 
ularly between  points  on  the  river  and  Philadelphia,  and  the  remaining  seven  sail 
regularly  to  and  from  New  York.  Quite  anumber  of-transient  vessels  carry  freight 
in  and  out  of  the  river.  The  shipments  and  receipts  by  water,  consisting  princi- 
pally of  lumber,  railroad  ties,  cord  wood,  grain,  canned  goods,  lime,  fertilizers,  coal, 
iron,  and  general  merchandise,  amounted  during  the  past  year  to  44:,3I5  tons,  rained 
at  $916,250.  All  these  vessels  are  subject  to  long  delays  at  the  mouth  of  the  river, 
where  the  depth  of  water  over  the  bar  is  only  1^  feet  at  mean  low  tide.  If  the  winds 
are  unfavorable  and  the  tides  low.  the  depth  at  high  water  is  often  Insufficient  to 
float  them  across  when  fully  loaded,  and  lighters  have  to  be  resorted  to.  The  diffi- 
culties are  more  comnlicated  when  a  vessel  arrives  at  the  bar  and  can  not  enter  the 
river.  She  is  often  compelled  to  wait  for  days  and  weeks  for  a  fair  tide,  and  daring 
that  time  is  exposed  to  all  gales  from  the  north  to  south  by  east.  A  schooner  draw- 
ing 5  feet  7  inches  of  water  was  once  detained  for  twenty -two  days  at  the  bar  by 
head  winds  and  low  tides.  Vessel  property  is  in  consequence  much  depreciated  and 
not  as  profitable  an  investment  as  it  would  be  were  the  mouth  of  the  river  improved. 

A  speciad  survey  of  the  mouth  of  Mispillion  Creek  was  madeduring  the  snmmer 
of  18ol,  under  the  direction  of  Capt.  W.  Ludlow,  Corjps  of  Engineers,  m  compliance 
with  the  river  and  harbor  act  of  March  3,  1881.  A  project  w^as  subsequently  submit- 
ted for  a  4-foot  and  for  a  3-foot  low-water  channel  across  the  bar,  with  a  single  jetty 
along  the  northern  edge  of  the  proposed  channel,  at  aaj&stim;|t-ed  cost  of  $55,000  Mid 
$49,000,  respectively.  Although  this  plan  was  greatly  urged  during  the  following 
years,  it  seems  that  no  furtber  action  was  taken. 

It  has  been  recently  suggested  by  persons  interested  in  the  navigation  of  Mispil- 
lion River  to  abandon  the  lower  mile  of  the  river,  which  has  a  duo  southerly  course, 
and  to  make  a  new  cut  across  the  marsh  in  a  southeasterly  direction.  Such  a  cut 
would  shorten  the  distance  several  hundred  feet  and  would  enable  vessels  bonnd  up 
Delaw^are  Bay  to  depai't  freely  if  the  wind  should  be  from  the  south. 

There  would  appear  to  be  some  advantage  in  carrying  out  these  suggested  points, 
but  it  seems  .to  me  that  the  main  obstacle  to  be  dealt  with  is  the  flat  and  shoal  bar, 
which  for  nearly  a  mile  obstructs  the  entrance  to  the  river.  What  improvements 
are  proper  and  suitable  to  give  Mispillion  River  a  permanent  outlet  with  a  channel 
navigable  at  all  stages  of  the  tide  can  not  be  stated  until  a  new  survey  has  been  made. 
This  survey  should  include  the  hydrography  from  the  6-foot  curve  in  the  bay  to  the 
shore  for  2'mile8  above  and  below  the  mouth  of  the  river  and  that  of  the  river  for 
about  1  mile  above  the  light-house.  It  is  estimated  that  the  survey  and  charts  with 
estimates  can  be  made  for  $600. 

Very  respectfully,  your  obedient  servant^ 

A.  Stirruc, 
Aenatant  Engineer. 

Gen.  W.  F.  Smith, 

United  States  Agent, 


SURVEY  OF  MISPILLION  RIVER,  DELAWARE,  WITH  A  VIEW  OF  CtT- 
TING  A  CANAL  SO  AS  TO  SHORTEN  THE  DISTANCE  TO  THE  BAY,  AND 
MAKING  AN  OUTLET  IN  THE  BAY  WHICH  WOULD  FURNISH  DEEPER 
WATER. 

United  States  Engineer  Office, 

IVihnington,  Del.,  November  5, 1891. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  Koveraber  22, 1890,  I  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Mispillion  Eiver,  Delaware,  with  a  view 
of  cutting  a  canal  so  as  to  shorten  the  distance  to  the  bay,  and  making 
an  outlet  in  the  bay  wiiich  would  furnish  deeper  water,  made  under 
my  direction  in  accordance  with  the  requirements  of  the  river  and  har- 
bor act  of  September  10,  1890. 

A  copy  of  the  rei>ort  of  Mr.  A.  Stierle,  assistant  engineer,  accompa- 
nies this,  and  a  tracking  of  the  map*  of  the  survey  is  forwarded  by  mail 
to-d{\y  in  a  separate  package. 

•  Not  printed. 
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The  commerce  of  the  river  does  not,  in  my  opinion,  justify  the  outlay 
of  805,000,  the  estimate  for  the  third  project  of  the  assistant's  report, 
in  an  improvement  which  would  be  constantly  needing  expenditures  to 
keep  it  in  condition. 

I  would  recommend  the  tut  as  laid  down  on  the  map,  marked  C  C, 
because  in  that  position  the  light-house  would  serve  as  a  guide  to  the 
entrance  both  for  night  and  day.  With  the  chart^cter  of  the  substratum 
on  the  shoal,  a  stiflt'  blue  clay,  the  dredging  of  a  cut  giving  sufficient 
material  to  form  a  wall  of  the  mud  on  the  upper  or  northern  side  of  the 
cut  and  above  the  highest  tides  will  probably  last  for  some  years 
and  at  the  end  of  that  time  require  but  a  small  amount  of  dredging  to 
keep  the  necessary  width  and  depth  to  the  channel. 

For  dredging  such  a  cut  the  estimate  woirid  be  120,000  cubic  yards 
o^  material  at  20  cents  per  cubic  yard,  $24,000. 
Very  respectfully^  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  Thomas  L.  Casey,     • 
Chief  of  Engineers^  TJ,  8.  A, 

(Through  Col.  William  P.  Craigliill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indorsement.} 

U.  S.  Engineer  Office, 
Baltimore^  Md,j  November  6^  1891. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
The  project  of  the  local  engineer,  as  explained  in  his  letter  of  No- 
vember 5  and  estimated  to  cost  $24,000,  is  recommended. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 


RBPOBT  OF  MR,  A.  8TIERLE,   ASSISTANT  ENGINEEIl 

United  States  Engineer  Office, 

WilmingUm,  Del,,  October  31, 1891, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey'  of  the  month 
of  Mispillion  River,  Delaware,  and  projects  ^'  for  cutting  a  canal  so  as  to  shorten  the 
distance  to  the  bay  and  making  an  outlet  in  the  bay  which  would  furnish  deeper 
water." 

The  survey  was  made  during  the  latter  part  of  August  last  and  extended  about 
one-half  of  a  mile  north  and  1  mile  south  of  the  mouth  of  the  river  along  the  Dela- 
ware Bay  shore,  and  for  about  1^  miles  up  the' river.  Soundings  were  taken  within 
the  river  and  for  a  distance  of  1|  miles  from  the  shore.  A  tide  gauge  was  set  up  at 
the  light-house  landing  and  referred  to  a  permanent  benchmark  established  at  the 
light-house.  Observations  of  the  tide  were  made  for  a  period  of  sixteen  days.  The 
average  rise  and  faU  for  that  time  was  found  to  be  4.02  feet  and  as  the  weather  was 
generally  fair  there  were  no  extraordinary  high  or  low  tides  to  be  noted. 

According  to  the  wording  of  the  bill  the  order  for  the  survey  is  explicit  in  stating 
that  the  object  sought  is  to  shorten  the  distance  to  the  bay  and  to  make  an  outlet 
in  the  bay  giving  deeper  water. 

It  is  not  quite  clear  to  me  where  and  how  the  distiince  to  the  bay  could  bo  short- 
ened and  why  this  should  be  done )  the  necessity  for  a  better  outlet  in  the  bay^  how- 
ever, is  perfef'tly  apparent. 

With  re^.ard  to  the  first  point  it  was  ascertained  that  for  many  years  two  projects 
for  a  cut  or  a  canal  towards  the  bay  shore  have  been  discussed  by  the  local  savants 
which  were  to  meet  this  requirement  in  a  more  or  less  degree.  Some  proposed  a  out 
from  Flat  Reach,  which  is  about  1^  miles  above  the  mouth  of  the  river,  across  the 
marsh  in  an  east-southeast  direction  with  an  outlet  at  a  point  in  the  bay  shore  called 
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''Green  Point.''  It  is  claimed  that  an  outlet  at  that  point  wonid  be  less  threatened 
with  a  closure  from  the  drift  sand  moving >louff  the  shore,  and  that  the  shoals 
located  immediately  inside  the  present  month  of  the  river  would  he  avoided.  It  is 
trvie  that  such  a  cut  would  shorten  the  distance  to  the  hay  about  3,000  feet,  bnt  the 
portion  of  the  river  to  be  sacrificed  is  in  as  fair  a  condition  as  any  other  parts  of  the 
river,  and  can  be  improved  with  a  small  expenditure  of  money.  This  cut  is  gener- 
ally called  the  "  Qreen  Poiut "  project  and  is  marked  A  A  on  the  scoommpanying 
map.  It  will  be  observed  that  in  addition  this  project,  to  be  of  any  use,  requires  a 
channel  or  outlet  into  the*bay. 

The  second  plan  of  improvement  discussed  is  a  proposition  to  make  a  cut  in  a 
northeasterly  direction,  towards  Clarks  Point,  from  a  turn  in  the  river  3  miles 
above  the  mouth,  called  Sisters  Reach,  with  an  outlet  in  the  beach  2  miles  below 
that  point.  This  cut  w^ould  be  about  3  miles  long.  It«  principal  advantage,  accord- 
ing to  its  advocates,  would  be  the  location  of  the  entrance  in  deeper  water  which 
here  approaches  the  shore  quite  closely  and  is  comparatively  free  from  a  shallow 
fore  snore.  The  outlet,  however,  would  nevertheless  need  protection  by  jetties. 
This  cut  is  marked  B  B  on  the  accompanying  sketch  of  location  and  is  known  at  the 
"  Clarks  Point  project." 

As  will  be*  seen  by  the  estimates  given  below,  both  of  these  projects  are  pretty 
costly *and  the  expense  of  making  either  of  them,  to  the  frill  width  and  depth  the 
capacity  of  the  upper  river  requires,  is  not  commensurate  with  the  advantages 
gained.  It  is  generally  supposed  that  these  cute  could  be  made  of  very  limited 
width.  This  is  a  serious  mistake;  for  the  cross  section  of  a  tidal  river  near  the 
mouth  is  a  measure  of  its  capacity  above,  and  the  more  the  currents  are  obstmcted 
at  the  mouth  during  a  tidal  epoch  the  more  rapid  will  be  the  deterioration  of  the 
upper  river. 

The  most  economical  and  expeditious  plan  to  dccomplishthe  needed  improvemoits 
referred  to  in  the  bill  would  be  to  utilize  the  present  outlet  of  the  river  and  to  make 
a  out  in  a  due  southeasterly  direction  across  the  flats  to  the  6-foot  depth  beyond  the 
bar.  Six  feet  at  mean  low  water  is  thought  a  sufficient  depth  for  the  prese^it  de- 
mands of  navigation.  The  area  of  a  normal  cross  section  in  the  river  not  far  above 
the  mouth  is  at  low  water  a  thousand  square  feet.  The  cross-sectional  area  of  any  cut 
across  the  bar  can  not  be  iess  than  that.  With  a  depth  of  6  feet  thronghoat,  the 
width  required  at  the  base  of  the  cut  is,  therefore,  150  feet.  The  length  of  the  pro- 
posed cut,  which  is  marked  C  C  on  the  map,  is  about  5,500  feet.  The  shoals  wiuiin 
the  mouth  of  the  river  are  also  to  be  dredged  to  the  same  d^nth,  in  comformity  wiUi 
the  project  of  improvement  already  adopted  for  the  river  proper;  they  are  not  in- 
cluded m  the  estimate  given  below. 

It  is  necessary  to  protect  the  proposed  cut  on  both  sides,  to  concentrate  the  effluent 
currents  and  to  prevent  it  being  filled  up  again  by  drift  sand.  Especially  is  the  pro- 
tection needed  on  the  north  side,  from  wMch  direction  the  movement  of  sand  along 
the  shore  predominates,  as  shown  by  the  long  sandy  point  north  of  the  month  of  t  lie 
river,  which  is  steadily  growing  southward,  forcing  the  channel  against  and  down 
the  shore.  The  extent  and  the  cost  of  such  protective  works  will  in  any  event  be  m> 
great  that  it  is  imperative  to  construct  them  as  simple  as  possible  without  at  the 
same  time  endangering  their  permanency.  The  plan  herewith  submitted  proposes, 
as  jetties,  two  embankments,  consisting  internally  of  dredged  material,  forming  the 
core,  covered  with  brush  fascines  or  mattresses  1  foot  thick  which  are  weiglite*! 
down  with  large-size  rubblestone.  The  top  of  the  embankments  is  to  reach  to  about 
high- water  level.  Borings  made  at  various  points  across  the  bar  indicate  that  tlip 
material  to  be  excavated  in  making  the  proposed  out  consists  principally  of  stiff 
blue  clay,  a  material  which  lone  resists  the  action  of  the  waves. 

The  jetty  on  the  north  side  will  be  contiguous  and  parallel  to  the  cut.  Its  con- 
struction should  be  carried  on  simultitneouHly  with  the  excavations  for  the  cut.  As 
the  shore  end  near  the  beach  will  be  particularly  exposed  to  the  destructive  action 
of  the  sea  it  will  be  necessary  to  maxe  that  portion  quite  secure  bv  adding  to  the 
mattresses  and  stone  a  row  of  piles  closely  driven  in  the  center  of  we  embankment 
for  greater  stnbility.  The  piling  should  extend  from  high-water  mark  to  a  point 
2,0€0  feet  out,  and,  as  shown  on  the  map,  the  row  of  piles  already  driven  there  years 
ago  is  to  form  a  section  of  it. 

The  jetty  south  of  the  cut  projects  nearly  at  right  angles  from  Green  Point  on  the 
shore,  about  2,000  feet  below  the  mouth  of  the  river,  and  after  making  a  slight  de- 
flection southward,  about  one-half  of  a  mile  from  the  shore,  gradually  approaches 
the  cut  across  the  bar,  and  finally  runs  parallel  with  the  latter  for  a  distance  of  800 
feet  as  far  as  the  outer  end  of  the  north  jetty.  As  an  experiment,  it  is  proposed  to 
build  a  greater  portion  of  this  jetty  as  a  rand  embankment  only,  with  dredged 
material  deposited  upon  the  proposed  line  between  the  shore  and  the  2-foot  contour. 
Beyond  this  depth  the  remainder  is  to  be  similar  to  the  north  jetty.  The  estimate 
has  been  made  in  accordance  with  this  idea. 

It  has  been  suggested  that  the  north  jetty  alone  might  suffice  to  protect  the  cut 
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Acrofla  the  bar;  but  that  is  verv  problematical  with  snoh  a  wide  expanse  of  bay  in 
front  of  ity  and  the  estimate,  therefore,  includes  a  suath  Jetty  to  make  the  project 
complete.  Dnring  the  progress  of  the  work,  if  once  commenced,  suggestions  as  to 
changes  in  the  details  of  the  project  may  develop  which  may  permit  a  considerable 
redaction  in  the  original  estimate.  In  addition,  it  may  be  well  to  call  attention  to 
the  £EU)t  that  the  area  inclosed  by  the  two  jetties  will  form  a  valuable  and  safe  har- 
bor for  the  many  small  boats  engaged  thronghont  the  year  in  fishing  and  oystering 
in  the  bay. 

BSTIMATES. 

1.  Green  Point  project: 

Dredging  a  cut  150  feet  wide  to  a  depth  of  6  feet  below  mean  low  water 
across  the  marsh  from  Flat  Reach  Shoal  to  the  bay  shore,  a  distance  of 
4,500  feet,  250,000  cubic  yards,  at  20  cents $50,000 

Add  for  jetties  and  cut  across  the  bar,  as  in  project  No.  3 65, 000 

Total 115,000 

2.  Clarks  Point  project: 

Dredging  a  out  150  feet  wide  to  a  depth  of  6  feet  below  mean  low  water  ' 
across  the  marsh  from  Sisters  Reach  towards  Clarks  Point  to  the  6-foot 
depth  in  the  bay,  a  distance  of  16,520  feet,  851,105  cubic  yards,  at  20 
cents 170,221 

4,000  linear  feet  of  jetties,  at  $5 20,000. 

Total ;....  190,221 

3.  Tliird  project.    Improving  present  mouth  of  river : 

Dredging  a  cut  150  feet  wide  to  a  depth  of  6  feet  below  mean  low  water 
across  the  bar  from  the  shore  to  the  6-foot  contour,  a  distance  of  5,500 
feet,  106,000  cubic  yards,  at  20  cents 21^600 

For  jetties  on  north  and  south  sides  of  proposed  cut — 

15,500  cubic  yards  of  brush  mattresses,  at  $1.40 21,600 

15,400  cubic  yards  of  stone,  at  $1.25 19,300 

12,000  linear  feet  of  piling,  at  20  cents 2,400 

Total 65,000 

Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Aaaiitiant  JEngineer, 
Gen.  Wm.  F.  Smith, 

United  States  Agent, 
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H   22. 

[Printed  in  Houm  £x.  Doo.  Hq.  52,  liAy-seoond  Gongrefls,  first  Mwkm.] 

preliminary  examination  of  susquehanna  river,  above  havre 
de  grace,  maryland. 

United  States  Bngineee  Office, 

Wilmington^  Del,^  October  25^  1890. 
GENEBAii:  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  ofthe  river  and 
harbor  act  of  September  19, 1890, 1  have  the  honor  to  submit  the  fol- 
lowing report  upon  the  preliminary  examination  of  Susquehanna  Biv^ 
above  Havre  de  Grace,  Md.,  made  under  my  direction  by  Mr.  A.  Stierle, 
assistant  engineer,  and  a  copy  of  his  report  is  herewith  inclosed. 

The  question  of  freeing  that  part  of  the  river  from  ice  gorges,  which 
have  produced,  and  are  liable  every  year  to  produce,  great  damage  to 
property,  is  of  great  importance,  and  that  section  of  the  stream  is,  in  my 
opinion,  worthy  of  improvement. 

The  money  already  expended  in  .carrying  out  the  project,  begun  in 
1883,  of  removing  the  shoal  above  and  to  the  west  of  Watsons  Island, 
while  it  has  somewhat  benefited  the  condition  of  the  river,  has  been 
spent  in  too  small  amounts  to  be  of  signal  or  permanent  service. 

To  get  at  the  subject  in  a  way  to  propose  a  project  for  the  proper 
avoidance  of  ice  gorges  requires  a  comprehensive  survey  of  the  river 
from  the  rapids  above  Port  Deposit,  Md.,  to  the  mouth  erf  the  Susque- 
hanna below  Havre  de  Grace,  which  is  recommended. 

The  least  amount  required  to  make  the  survey  and  report,  with  proj- 
ect and  estimate  of  cost  of  improvement,  is  $3,600. 
Very  respectfully,  your  obedient  servant.^ 

WM.  P.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersy  U.  8,  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engineer, 
Southeast  Division.) 
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[P^t  indorMDient.) 

F.  S.  Engineer  Office, 
Baltimarej  Md.^  jfTovember  20^  1890. 
Kespectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer  I  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United  States. 

Wm.  p.  Craighill, 
Colanelj  Corps  of  Engineers. 


BXPOBT  OF  MR.  ▲.  STIERLE,  ASSISTANT  BNOINEER. 

UmTBD  States  Engikeer  Offic*, 
^  Wilmington,  Del.,  Qoioher  25, 1890, 

Sir:  In  acoordance  with  your  instructions  I  have  the  honor  to  submit  herewith  a 
report  upon  the  preliminary  examination  of  Susquehanna  River  above  Havre  de 
Grace,  Md. 

The  Susquehanna  River  above  Havre  de  Grace  has  been  under  improvement  since 
1883.  Theproject  consists  in  the  removal  of  the  shoal  on  the  west  side  of  the  channel, 
oi>posite  Vvatsons  Island,  to  a  depth  of  8  feet  below  mean  low  water,  and  was  nufle 
withaviewof  facUitatingtheoutflowof  ice  and  to  preventdangerous  gorging."  Tiie 
channel  at  this  point  is  narrow ;  the  shoal  referred  to  appeared  to  grow  in  extent;  it 
was  therefore  proposed  to  dredge  the  edge  of  the  shosJ  on  the  channel  side  so  as  to 
increase  the  width  of  the  latter.  The  shoal  has  been  dredged  in  accordance  with  the 
project  in  1883,  1885, 1887,  and  1889,  and  up  to  date  about  $32,000  haye  been  ex- 
pended. 

While  it  is  generally  snpposed  that  the  work  done  has  of  late  years  contributed 
materially  towards  a  prevention  of  ice  gorges,  it  is  held,  nevertlieless,  that  the  im- 
pression made  upon  the  shoal  by  dredging  under  the  limited  appropriations  is  too 
small  compared  with  the  size  of  the  shoal,  and  that  the  results  obtained  at  the  close 
of  each  season'^  operations  are  too  liable  to  be  obliterated  upon  the  occurrence  of  the 
next  freshet. 

On  the  east  side  of  the  river,  about  3  miles  above  the  shoal,  at  Watsons  Island  and 
along  the  steep  and  rocky  cliffs,  lies  the  town  of  Port  Deposit.  It  is  a  thriving, 
prosperous  place  of  about  5,000  inhabitants,  and  is  built  along  a  single  street  about 
1^  miles  long,  running  parallel  with  the  river.  This  town  has  quite  a  commerce  of 
its  own,  wmch,  according  to  a  statement  furnished,  last  year  reached  a  total  of 
nearly  300,000  tons  in  receipts  and  shipments  by  water,  consisting  principally  of 
lumber  and  g^ranite. 

The  inhabitants  live  during  the  winter  under  a  constant  dread  of  impending 
dsm^er  from  ice  gorges  and  their  resultmg  floods^  which  are  known  to  have  risen 
as  high  as  18  feet  above  the  common  level  of  the  nver  and  have  flooded  the  street 
and  Mjoining.  houses  to  a  height  of  7  feet.  It  is  the  prevailing  opinion  among  them 
that  since  the  two  railroad  bridges  have  been  constructed  across  the  Susquehanna 
River  at  and  above  Havre  de  Grace,  the  dangers  from  ice  gorges  have  increased, 
and  that  the  ice  in  going  down  the  river  when  breaking  up,  is  held  back  by  the 
piers  of  these  bridges,  and  in  consequence  is  more  liable  to  pack  upon  the  shoal  op- 
jMsite  Watsons  Island. 

To  what  extent  these  real  or  imaginary  obstructions  contribute  to  the  ice  gorges 
can  only  be  determined  by  a  survey.  The  section  of  the  Susquehanna  River  between 
Havre  de  Grace  and  Port  Deposit  is  the  meeting  point  of  the  tidal  influence  firom 
below  and  the  firesh-water  inflow  from  above.  The  former  does  net  extend  more 
than  1  mile  above  Port  Deposit,  and  the  slope  of  high  and  low  water  must  vary 
but  little  from  a  horizontal  line.  The  slope  of  the  river  above  tide  water,  however, 
appears  to  be  quite  steep,  and  it  is  to  be  expected  that  within  the  section  mentioned 
not  only  large  deposits  of  sediment  carried  by  the  river  from  above  should  take 
place,  of  wmch  tne  immense  flats  below  Havre  de  Grace  are  sufficient  evidence, 
but  that  the  ice  is  also  here  checked  suddenly  in  its  descent  and  lodges,  creating 
the  gorges  which  are  so  destructive  to  the  adjacent  shores  and  the  towns  upon 
them. 

It  is  the  desire  of  the  people  in  this  section  that  a  more  assured  and  permanent 
relief  from  these  dangers  should  be  afforded  if  it  can  be  had. 

This  examination  has  been  requested,  it  seems,  solely  with  reference  to  the  shoal 
at  Watsons  Island.    No  intelligent  project  for  a  removal  of  this  obstruction  can  be 
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made,  however,  withont  a  clear  understanding  of  the  physical  conditions  oi  the 
river,  both  above  and  below  this  uland.  To  snffgest  remedies  for  a  preventioD  of 
ice  gorges  at  the  moath  of  the  Sosquehanna  wooloreqaire  the  planning  of  a  project 
too  costly  to  be  thought  of,  and  is  outside  the  province  of  this  report.  The  causei 
that  create  them  can  be  clearly  shown  by  an  extensive  survey,  and  the  location  and 
relation  of  each  obstruction  and  the  remedies  for  the  same  can  be  determined  after 
a  thorough  study  of  the  results  of  the  survey  has  been  made. 

This  survey  should  embrace  the  hydrography  of  the  river  from  1  mile  above 
Port  Deposit  to  a  point  1  mile  below  Havre  de  Grace;  a  line  of  levels  connecting  the 
elevations  of  surface  slopes  both  at  common  tide  and  freshets,  including  those  of 
the  highest  floods  known;  current  observations  at  several  sections  in  the  river,  and 
borings  at  various  points  where  improvements  are  likely  to  be  needed. 

It  is  estimated  that  the  survey  can  be  made  for  $3,500. 
Very  respectfully,  your  obedient  servant^ 

A.   STIKRIf, 

AjBiistant  Engineer, 
Gen.  W.  F.  Smith, 

United  States  AgeiU* 


SURVEY  OF  SUSQUEHANNA  RIVER  ABOVE  HAVRE  DE  GRACE,    MARY- 
LAND. 

United  States  Enginber  Office, 

Wilminfftony  Del.y  December  26y  1891. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  November  22, 1890, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Susquehanna  River,  Maryland,  abj  e 
Havre  de  Grace,  made  under  my  direction,  in  accordance  with  the  re- 
quirements of  the  river  and  harbor  act  of  September  19, 1890. 

The  report  on  the  preliminary  examination  of  this  locality  was  sub- 
mitted October  25, 1890.  This  report  recommended  a  survey  above  and 
below  Havre  de  Grace  for  the  purpose  of  ascertaining,  from  the  data 
acquired  thereby,  if  some  project  could  not  be  proposed  for  preventing 
the  ice  gorges  which  occur  in  that  part  of  the  river  and  generaUy 
attended  with  great  loss  of  property  and  interruption  of  commerce. 

Under  the  recommendation  of  Col.  William  P.  Craighill,  Corps  of 
Engineers,  U.  S.  Army,  a  project  was  adopted  in  1883  for  cutting  away 
a  shoal  on  the  right  bank  of  the  river  above  Watsons  Island,  to  in- 
crea^je  the  cross-section  of  the  river  there,  and  tend  to  prevent  the 
lamming  of  the  ice  at  that  point.  Under  that  project  $32,000  have 
been  expended,  and  the  work  done  has  apparently  contributed  to  lessen 
materially  the  danger  of  ice  gorges  at  that  point. 

Other  points  of  danger,  however,  exist  both  above  and  below  where 
this  work  was  done,  and  the  survey  was  begun  in  May  and  completed 
in  September,  1891.  This  survey  included  the  river  from  a  point  2 
miles  above  Port  Deposit  to  the  lightrhouse  on  Concord  Point,  at  the 
town  of  Havre  de  Grace. 

From  the  data  gained  by  the  surveying  party  it  was  established  that 
the  ice  gorges  for  the  last  half  century  have  been  formed,  (1)  at  the 
Penny  Shoal  near  the  Concord  Point  lighthouse,  (2)  at  two  or  three 
points  below  the  town  of  Port  Deposit  on  the  lefbbank  and  conne<»ting 
with  the  shoal  on  the  right  bank  of  the  river  npon  which  the  work  has 
been  done  as  referred  to  above,  and  (3)  at  a  point  of  rocks  above  the 
town  of  Port  Deposit,  called  the  Hog  Back. 

The  gorges  have  occurred  at  the  lowest  stage  of  water  in  the  winter 
and  spring,  when  the  ice  has  been  detached  from  its  holding  on  shore  by 
the  warmth  of  the  sun  and  before  a  sufficient  melting  of  snow  or  fall- 
ing of  rain  to  raise  the  water  of  the  river  to  a  depth  to  carry  the  ice 
clear   of  shoals  and  islands.    The    ice  thus  catching  on  the  shoals 
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spreads  out  on  either  side,  and  when  two  such  bodies  of  ice  connect  across 
the  river  a  gorge  is  formed  and  then,  if  not  broken,  the  ice  floating 
down  is  piled  up  until  the  bottom  of  the  river  is  reached  and  a 
dam  is  formed,  and  from  the  backwater  of  such  a  dam  the  destruction 
to  property  comes. 

The  flood  tide  in  the  Susquehanna  Eiver  is  not  sufficiently  strong  in 
velocity  or  height  to  break  up  these  gorges  by  its  reactionary  effect. 
The  gorges  have  at  times  raised  the  water  at  Port  Deposit  20  feet  above 
mean  low  water  and  made  the  streets  impassable  except  in  boats. 

To  obviate  the  damaging  gorges  of  ice  it  would  appear  that  one  of 
two  methods,  or  a  combination  of  both,  must  be  employed.  The  first  is 
to  give  a  channel  of  sufficient  width  and  depth  to  carry  off  the  fields  of 
ice  that  are  moved  before  the  stream  is  raised  by  rains  and  melting 
snows,  and,  second,  to  erect  at  some  suitable  point  a  system  of  ice-break- 
ers which  will  break  the  ice  into  such  small  masses  as  can  be  taken 
care  of  by  the  river  when  it  is  low,  or,  cat<!hing  the  floating  ice,  may 
form  a  gorge  which  will  not  be  destructive  to  property  along  the  river. 

The  gorges  at  the  Penny  Shoal,  opposite  the  Concord  light-house  at 
Havre  de  Grace,  will  probably  be  prevented  by  removing  the  entire  shoal 
from  the  piers  of  the  Phfladelphia,  Wilmington  and  BsJtimore  Bailroad 
bridge  to  the  extreme  point  of  the  shoal  below  Havre  de  Grace,  to  a 
depth  outside  the  channel  to  8  feet  at  mean  low  water  and  in  the  chan- 
nel to  a  depth  of  12  feet  at  mean  low  water.  This  will  leave  what  is 
called  the  large  shoal  to  catch  the  ice,  but  it  is  fairly  presumable  that 
leaving  the  channel  of  the  width  and  depth  proposed  would  leave  the 
whole  cross  section  of  the  river  at  that  point  too  wide  for  any  serious 
damming  by  a  gorge.  This  would  require  the  removal  of  2,654,685  cubic 
yards  of  material,  at  13  cents  per  cubic  yard,  amounting  to  $345,109.05. 

Above  Watsons  Island  and  opposite  the  town  of  Havre  de  Grace  I 
would  recommend  the  removal  of  the  shoal  on  the  right  bank  from  a 
I)oint  opposite  the  town  of  Port  Deposit  and  near  the  upper  end  of 
Archers  Island  down  to  the  lowest  point  at  which  dredging  has  been 
done  under  the  project  submitted  by  Colonel  CraighiU  and  carried  out 
since  1883.  This  work  to  be  carried  to  a  depth  of  8  feet  below  mean 
low  water.  Such  a  project  would  increase  the  width  of  the  channel  to 
3,lOO  feet,  and  would  ordinarily  give  a  channel  of  sufficient  width  and 
depth  to  carry  the  masses  of  ice  into  the  deep  channels  on  both  sides  of 
Watsons  Island,  where  the  depth  would  prevent  the  ice  from  grounding 
and  forming  a  dam.  The  estimated  quantity  of  material  to  be  removed 
at  tl^is  point  is  957,405  cubic  yards,  which,  at  13  cents  per  cubic  yard, 
would  cost  $124,462.65. 

The  one  other  point  of  danger,  as  determined  by  the  data  famished  by 
the  survey,  is  at  the  Hog  Back,  near  the  upper  end  of  the  rapids  above 
Port  Dex)osit  and  above  tidewater.  The  river  at  this  point  is  between 
bankSa  at  the  stage  of  water  found  by  the  survey,  2,820  feet  in  width, 
with  the  bottom  full  of  bowlders  and  rocks  in  masses.  Here,  on  the 
TBiggeA  projections  called  the  Hog  Back,  the  ice  sometimes  lodges,  re- 
sulting in  the  formation  of  a  gorge,  which,  however,  overflowing  land  of 
little  or  no  value,  finds  its  way  back  into  the  bed  of  the  river  above 
Port  Deposit  without  the  destruction  of  property  to  any  extent  of  more 
than  trifling  importance. 

A  gorge  could  doubtless  be  formed  across  the  river  at  the  Hog  Back 
by  the  building  of  eight  ice-piers,  five  of  them  to  be  on  a  line  with  the 
rocks  forming  the  Hog  Back  and  three  above,  at  proper  distances  apart, 
600  feet  above  the  first  line.  These  would  break  up  the  ice  and  send  it 
down  in  small  fields  or  retain  it,  forming  a  gorge  where  but  little  harm 
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would  be  done  to  property  and  where  the  water  would  mn  back  into 
the  bed  of  the  river  by  side  channels  so  as  to  reenter  above  the  town  of 
Port  Deposit.  The  estimated  cost  of  such  piers  would  be  $10,000  each, 
or  in  all  $80,000.  As  a  combination  of  dr^ging  and  piers  it  is  proba- 
ble that  the  removal  of  the  shoal  below  the  Philadelphia,  Wilmhigton 
and  Baltimore  Railroad  Bridge,  together  with  the  piers  suggested  at  the 
Hog  Back,  would  effect  the  desired  result.  The  cost  of  that  combina- 
tion would  be  as  follows: 

Dredging  2,654,685  cubic  vards,  at  13  cents $345,109.06 

Eight  piers  at  $10,000  each 80,00a00 

Total $425,109.06 

The  map*  of  the  survey  is  in  course  of  preparation,  and  will  be  for- 
warded as  soon  as  completed. 

Very  respectfully,  yoijr  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gten.  Tho3£AS  L.  Oasey, 

Chief  of  Engineers^  TJ.  8.  A. 
(Through  Ool.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Fust  IndotBemenC^ 

U.   S.  Ej^GINBEE  OPFICOB, 

Baltimore^  Md.,  December  28^  1891. 

Eespectftilly  forwarded  to  the  (Ihief  of  Engineers. 

Exx)erience  in  this  countay  and  in  Europe  shows  that  dealing  with 
ice  gorges  is  a  very  expensive  business,  and  does  not  encourage  me  to 
hope  that  the  recurrence  of  gorges  in  the  Susquehanna  injurious  to  Port 
Deposit  can  be  entirely  prevented,  but  the  proposition  of  the  local  engi- 
neer to  transfer  the  gorge  to  another  point  above  is  an  excellent  one.  The 
dredging  suggested  would  also  be  advantageous.  A  powerful  ice-break- 
ing lK>at  to  keep  the  ice  broken  below  Port  Deposit  and  to  keep  a  chan- 
nel open  through  the  ice  would  be  also  a  valuable  aid. 

It  should  be  understood,  if  this  work  is  to  be  undertaken  by  the  United 
States,  that  it  is  not  for  the  benefit  of  navigation, 

It  is  an  expensive  work,  both  in  first  cost  and  in  maintenance.  The 
shoals  will  surely  re-form  and  require  redredging.  It  would  be  inter- 
esting to  know  how  much  an  ice  gorge  actually  costs  the  town  of  Port 
Deposit  and  its  inhabitants.  It  might  be  found  cheaper  to  let  the 
gorges  come,  as  they  do,  occasionally,  and  for  the  United  States  to  pay 
the  expense  entailed  each  time,  rather  than  to  incur  a  heavy  expense 
for  works  which  will  not  guarantee  protection. 

Attempts  in  Europe  to  provide  a  new  outlet  for  running  ice  and  thus 
prevent  gorges,  have  not  been  successful,  and  this  method  is  inappU- 
cable  in  the  case  of  Port  Deposit  for  topographical  reasons,  If  either 
has  the  use  of  explosives  on  gorges  already  formed  been  successfuL 

W&.  P.  GBAianiLL, 
Oolonelj  Corps  of  Engineers. 

•  Not  printed. 
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H  23. 
[Pxlnted  in  Houm  Sx*  Doo.  No.  M»  imy-Moond  CoDgraai,  flnt-MMka.] 
PRELIMINARY  EXAMINATION  OF  ROCK  HALL  HARBOR,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  JDeL,  November  20^  1890. 
General:  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  section  17 
of  the  river  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to 
submit  the  following  report  upon  the  preliminary  examination  of  Bock 
Hall  Harbor,  Maryland^  made. under  my  direction  by  Mr.  A.  Stierle, 
assistant  engine^. 

In  view  of  the  facts  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant  engineer,  a  copy  of  which  is  herewith  inclosed,  I  consider 
Bock  Hall  Harbor,  Maryland,  worthy  of  improvement,  and  recommend 
a  survey  of  it. 

The  least  amount  required  to  make  the  survey  and  report,  with  pro- 
ject and  estimate  of  cost  of  improvement,  is  $500. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent, 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers  J  U.  8,  A. 
(Through  Ool.  Wm.  P.  Oraighill,  Corps  of  Engineers,  Division  Engi- 
neer^ Southeast  Division.) 

[FirHt  iudorseuient.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  November  22, 1890. 
Bespectfiilly  submitted  to  the  Chief  of  Engineers. 
This  harbor  deserves  improvement  by  the  United  States  as  much  as 
many  other  places  for  which  Congress  has  granted  money.    In  view  of 
the  facts  and  reasons  set  forth  by  the  local  engineer  it  is  considered 
that  tliis  locality  is  worthy  of  improvement. 

Wm.  p.  Craighill, 
Golonvl,  Corps  of  Engineers. 

rxport  of  mil.  a.  8tierlk,  assistant  knginbeb. 

United  States  Engineer  Office, 
«  Wilmington,  Del.,  November  19,  1890. 

Sir  :  In  compliance  with  your  instructions  I  have  the  honor  to  jsuhmlt  the  follow- 
ing report  upon  the  preliminary  examination  of  Rook  Hall  Harhor,  Maryland. 

Rock  Hall  Harbor  is  a  small  prong  or  bight  on  the  east  side  of  Chesapeake  Bay, 
extending  for  about  three-fourths  of  a  mile  into  the  Kent  County,  Md.,  shore. 
Its  distance  from  Baltimore,  which  is  situated  on  the  opposite  side  of  the  bay,  is 
about  22  miles.  The  two  largest  tributaries  on  the  same  side  of  the  bay  and  nearest 
to  Rock  Hall  Harbor  are,  north,  the  Sassafras  River,  and  south,  the  Chester  River, 
20  and  II  miles  distant,  respectively.  The  general  direction  of  the  sheet  of  water 
forming  the  harbor  is  about  southwest  and  normal  to  the  shore,  with  two  slight 
turns  in  the  upper  and  narrower  portion.  On  account  of  the  limited  length  of  the 
harbor  and  the  oroad  mouth,  which  is  one-half  mile  wide,  the  shore  lines  on  either 
side  approach  each  other  rapidly,  and  come  to  a  point  at  the  upper  end-  which  is 
devoid  of  the  usual  branch  or  fresh-water  feeder  coming  from  the  higher  level  in  the 
rear.  The  harbor  is  therefore  not  subjected  to  any  filling-in  from  that  source;  aU 
the  sediment  which  is  precipitated  is  brought  in  by  the  winds  and  waves,  and  is  com- 
paratively of  small  amount,  so  the  fishermen  in  the  neighborhood  report.  The  bot- 
tom is  soft  mud,  with  layers  of  fine  sand,  and  is  quite  uniform  in  depth,  as  no  partic- 
ularly dlstinot  ohannel  runs  through  the  harbor.    The  sheltered  area  is  probably 
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one-lialf  of  a  square  mile  in  ertent.    Five  feet  is  the  pTeyailing  depth  of  water  in- 
side; at  the  month  and  in  the  tronsh  of  the  channel,  it  is  9  feet  at  io  ^v  ride, 

Abont  li  miles  aboye  Rock  Hall  Harbor,  at  Swan  Point,  the  shore  of  the  Chesa- 
peake,  which  north  of  this  point  has  a  soath-southwesterly  direction,  tnms  sharply 
to  the  eastward  for  a  distance  of  1  mile,  aiter  which  it  assiuaes  a  general  sonth-sonth- 
east  direction  as  far  as  the  month  of  Chester  River.  From  Swsn  Point  as  its  base 
extends  a  bar  3|  miles  long  in  a  sonth-sontheasterly  direction,  with  1  foot  of  water 
over  it  at  the  shoalest  pL'Mses.  The  crest  of  the  bar  mns  at  a  dist-ance  of  1^  miles 
parallel  with  the  adjacent  shore  and  divides  the  deep  water  in  the  bay  from  that  of 
the  subsidiary  channel,  which  opens  from  below  near  Chester  River  and  lies  close  by 
and  follows  the  shore  as  far  as  Rock  Hall  Harbor  and  beyond  to  Swan  Creek  above. 
The  depth  of  water  in  the  snbsidiary  channel  varies  from  8  to  20  feet. 

The  peculiar  situation  of  Rock  Hall  Harbor,  under  the  lee  of  Swan  Point,  affords 
secure  shelter  against  all  strong  winds  and  gales,  exceptinff  those  from  the  west  and 
south;  though  even  when  the  latter  prevail  the  outlying  bar  breaks  to  a  consider- 
able extent  the  torce  of  the  heavy  seas  and  acts  like  a  breakwater.  The  harbor  is 
therefore  well  known  and  much  used  by  all  vessels,  and  especially  by  the  innumer- 
able small  sailing  craft  plying  the  Chesapeake  Bay  as  a  safe  harbor  of  refuge  and  a 
convenient  place  to  run  into  m  stress  of  weather.  •During  revolutionary  times  it 
was  the  landing  place  of  the  packet  ships  which  sailed  regularly  across  the  bay 
from  Annapolis,  and  which  formed  a  link  in  the  most  direct  highway  at  that  time 
between  the  North  and  the  South.  After  the  tide  of  railroad  construction  set  in 
this  harbor  was  at  various  times  strongly  spoken  of  as  a  terminus  for  different  rail- 
road lines  on  the  peninsula,  and  especially  on  the  Eastern  Shore,  on  account  of  its 
favorable  location  and  the  short  distance  to  Baltimore,  both  important  i>oints  when 
the  ouestion  of  transporting  freight  and  passengers  across  a  wide  bay  is  considered. 
The  Baltimore  and  Delaware  Bay  Railroad,  which  traverses  the  whole  length  of 
Kent  County,  and  another  chartered  railroad  line,  which  is  to  hegm  at  Cambridgay 
in  Dorchester  County,  and  which  will  touch  at  Easton,  Centerville,  and  Cheater- 
town  in  following,  as  near  as  possible,  the  eastern  shore  of  the  bay,  have  both  sig- 
nified their  intention,  so  it  is  stated,  to  make  Rock  Hall  Harbor  the  objeotiye  point 
from  which  connection  by  water  with  Baltimore  will  be  made. 

At  the  head  of  the  harbor  is  situated  the  village  of  Rook  Hall,  with  a  population 
of  about  800.  The  place,  which  was  formerly  a  mere  cross-road  settlement,  has 
grown  considerably  of  late  years,  the  signs  of  improvement  being  everywhere  visi- 
ble. The  amount  of  business  done  and  trade  oarned  on  with  the  surrounding  conn- 
try,  which  is  one  of  the  finest  farming  regions  of  Kent  County,  can  best  be  judged 
from  the  fact  that  there  are  now  located  here  nineteen  stores  whose  sales  amoimt 
annually  to  about  $130,000.  No  manufactories  or  other  special  industries  are  estab- 
lished as  yet,  excepting  a  larf^e  cannery,  which  employs  several  hundred  hands  dar- 
ing the  busy  season.  The  principal  occupation  of  the  inhabitants  is  farming,  fish- 
ing, and  oystering.  Besides  a  large  number  of  boats  of  small  size,  under  5  tons 
burden,  there  are  about  thirty  vessels  ranging  from  5  to  40  registered  tons^  the  larg- 
est of  which  has  a  draft  of  8i  feet,  owned  at  Rock  Hail  and  the  adjoinmg  shore. 
These  vessels  carry  grain,  frnit,  oysters,  fish,  and  farm  produce,  and  are  throughout 
the  year  in  constant  communication  with  Baltimore. 

Mr.  George  Warfield,  president  of  the  Chester  River  Steamboat  Company,  has 
kindly  furnished  the  following  additional  statistics:    •    •    • 

'*  In  the  country  around  Rock  Hall  seeking  an  outlet  there  are  forty  farms,  averag- 
ing 225  acres  and  valued  at  $360,000.    These  farms  produce  annually  about — 

Yalne. 

20,000  bushels  of  wheat , $18,000 

25,000  bushels  of  com 12,500 

100,000  baskets  of  peaches 50, 000 

5,000  baskets  of  apples 2,500 

3,000  baskets  of  pears • 1,'.00 

50  head  of  cattle  for  market 1, 1 00 

300  calves  for  market 2,-00 

1,500  lambs  for  market 6,  <  00 

6,000  pounds  of  wool > 1,00 

Butter  and  eggs 4,(00 

Poultry 3,000 

Potatoes 260 

"  There  are  about  250  tons  of  i)liosi)hatc  brought  to  this  place  during  the  year,  in 
addition  to  large  quantities  or  lime.  About  300  families  are  provided  for  from 
fishing  and  oyntcring  business,  and  about  $90,000  are.  obtained  through  work  in 
this  direction,  to  say  nothing  of  the  marketable  value  of  the  catch." 

Rock  Hall  is  considered  by  the  above  steamboat  company,  whose  boats  stop  here 
twice  each  day,  one  of  the  best  shipping  points  of  the  line.  These  boats  draw  not 
less  than  8  feet  of  water,  which  precludes  them  from  Rock  Hall  Harbor,  where  the 
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preT ailing  deptb,  as  'stated  above,  is  only  5  feet.  For  several  years  the  nearest 
steamboat  landing  in  the  vicinity  'Waa  located  at  Grays  Inn  Creek,  a  small  tributary 
of  Chester  River,  joining  the  latter  about  14  miles  above  its  month.  This  very  cir- 
cnitons  route  added  four  hours  to  the  running  time  of  the  boats;  besides  that,  the 
hauling  distance  to  the  wharf  for  all  freight  to  and  from  the  interior  was  made  in- 
conveniently long.  Subsequently  the  compa^  was  induced  to  establish  a  landing 
on  the  Chesapeake  side  at  the  mouth  of  Swan  Creek,  1^  miles  north  of  Rock  Hall, 
where  sufficient  depth  of  water  could  be  obtained. 

It  is  the  desire  of  the  people  at  Rock  HaU  and  vicinity  to  ha-ve  the  harbor  dredged 
to  a  greater  depth  than  there  now  exists,  so  that  a  landing  place  could  be  estab- 
litshed  which  would  be  noarer  the  town  and  more  centraUy  located  with  reference 
to  the  country  back  of  it.  The  depth  required  is  about  9  feet  below  mean  low 
water.  In  view  of  the  small  amount  of  dredging  necessary,  it  would  be  a  compara- 
tively inexpensive  improvement,  destined  to  do  a  great  deal  of  good,  not  only  to  the 
local  shipping,  but  also  towaids  increasing  the  facilities  for  anchorage  for  the 
numerous  vessels  seeking  refuge  here  in  stormy  weather. 

Correhitive  with  the  expressed  desire  for  an  improvement  of  the  harbor,  a  request 
lias  been  presented  and  advocated  by  other  parties  to  make  a  cut  of  sufficient  width 
for  sailing  vessels  across  the  bar  whibh  extends  from  Swan  Point  southwardly,  in 
order,  first,  to  relieve  all  vessels  which  have  to  go  around  this  bar  from  the  heavy 
cross  seas  to  which  they  are  exposed  during  the  prevalence  of  all  high  winds  blowine 
on  shore,  and,  second,  to  give  a  more  direct  course  across  the  bay^  which  would 
shorten  the  distance  at  least  4  miles.  AVhile  it  would  appear  that  this  request  is  of 
lees  importance  than  the  one  favoring  an  improvement  of  the  harbor  itself,  it  de- 
serves, nevertheless,  some  consideration ;  and  if  a  survey  of  the  harbor  is  made  it 
should  be  extended  out  to  the  bar  and  should  include  that  portion  of  it  lying  1  mile 
south  of  Swan  Point.  I  estimate  the  cost  of  the  survey  at  $500. 
Very  respectfully,  your  obedient  servant, 

A.  Stieri£, 
Ai$i9iant  Engineer. 

Gen.  WuxiAM  F.  Smith, 

United  States  Agent. 


SURVEY  OF  ROCK  HALL  HARBOR,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington,  Del.,  September  ^fJ,  1891, 
General:  In  compliance  mth  instructions  contained  in  Department 
letter  dated  Kovember  25, 1890, 1  have  the  honor  to  sabmlt  tiie  follow- 
ing report  upon  the  survey  of  Bock  Hall  Harbor,  Maryland,  made  under 
my  direction  in  accordance  with  the  requirements  of  the  river  and  harbor 
act  of  September  19, 1890. 

The  project  for  improvement  which  is  recommended  is  for  a  10-foot 
low-water  channel,  100  feet  wide,  from  the  channel  in  Swan  Greek  Inlet 
to.  the  old  pier  in  the  harbor,  5,650  feet  in  length.  This  would  require 
the  removal  by  dredging  of  47,565  cubic  yards  of  material,  which,  at  an 
estimated  cost  of  20  cents  per  cubic  yard,  would  amount  to  $9,513. 

An  estimate  for  a  channel  across  Swan  Point  Bar,  which  api)ears  to 

be  desired  in  connection  with  the  improvement  of  the  harbor,  is  also 

given  in  the  report,  copy  herewith,  of  Mr.  A.  Stierle,  assistant  engineer. 

A  tracing  of  the  map  of  the  survey  is  forwarded  by  mail  in  a  separate 

package.* 

Very  respectfully,  your  obedient  servant^ 

Wm.  F.  Smith, 
United  States  Agent. 

Brig.  Oen.  Thomas  L.  Oasey, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

•  •  Not  printed. 
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(FInt  Indoraeiiiait.] 

U.  S.  ENaiNSER  Office, 
Baltimore^  Md.j  September  30j  1891. 
Respectfully  sabmitted  to  thcf  Chief  of  Engineers. 
ISliould  Congress  decide  to  enter  upon  this  improvement  it  is  recom- 
mended that  it  be  on  t^e  basis  suggested  by  the  United  States  agent, 
in  his  report  of  September  26, 1891.  to  the  extent  of  $9,500. 

Where  the  total  amount  involvea  is  so  small  it  is  greatly  in  the  di 
rection  of  economy  that  the  whole  sum  be  available  for  a  single  con- 
tract to  be  executed  in  one  oi>eration. 

Wm.  p.  CraighelLt, 
^  Colotiely  Corps  of  Engineerg. 


rkport  of  mr.  a.  stierle,  assistant  engineer. 

Unftbd  States  Engineer  Office, 
WUmingiou,  Del,,  Siiptember  95, 1891, 

Sir  :  t  have  the  honor  to  Bubmit  herewith  a  report  upon  the  survey  of  Boek  HaU 
Harbor,  Maryland,  and  a  project  for  the  improvement  of  the  same. 

For  information  relating  to  the  benefits  to  commerce  and  naviffation  which  would 
result  from  the  improvement  of  this  harbor  I  would  respectfully  refer  to  the  pre- 
liminary report  suomitted  on  November  20, 1890. 

The  survey  was  made  during  the  early  part  of  August  last.  The  most  prominait 
pdinta  on  the  shore  around  the  harbor  and  Chesapeake  Bay,  south  to  Hnntingfield 
Point  and  north  to  Swan  Point,  covering  idl  the  portion  necessary  for  the  project  in 
view,  were  fixed  by  a  skeleton  triangulation,  the  intermediary  shore  line  being  sab- 
Hequeutly  filled  in  with  the  stadia  rod. 

Besides  the  hydrography  of  the  harbor  proper,  that  of  Swan  Creek  Inlet  and  acrow 
Swan  Point  Bar  due  west  from  the  harbor  was  included  as  far  as  the  10-foot  depth  in 
tlie  bay. 

Tidal  observations  were  made  for  sixteen  days  on  a  gauge  set  in  the  harbor  close 
by  the  remnants  of  an  old  pier.  The  average  rise  and  fall  of  the  tide  for  the  sixteen 
days  was  found  to  be  1.10  feet.  The  greatest  range  of  the  tides  observed  was  2.85 
feet,  rising  2.22  feet  above  and  falling  0.63  foot  below  the  mean  water  leveL  Tliere 
were  no  unususUy  severe  meteorolonci^  disturbances  during  the  period  of  observa- 
tion. The  feebleness  of  the  tide  is  onaracterized  by  a  long  duration  of  the  stands  at 
both  high  and  low  water:  which  in  the  first  case  averaged  sixty-three  and  in  the  lat> 
ter  fifty-six  minutes.  Tnese,  together  with  the  pronounced  effects  the  winds  have 
upon  the  wide  expanse  of  the  bay,  causing  repeated  fluctuations  of  the  water  level, 
though  small  In  magnitude,  made  it  difficult  to  obtain  by  simple  board-reading  the 
exact  time  of  the  middle  of  the  high  and  low  water  stands  and  the  mean  duration  of 
the  flood,  which  was  calculated  to  be  four  hours  and  forty-eight  minutes,  and  that  of 
the  ebb,  which  was  determined  in  the  same  manner  as  six  hours  and  forty-eight  nun- 
utes,  can  not,  therefore,  be  accepted  as  very  accurate. 

In  comparing  the  hydrographic  results  of  the  survey  with  the  configuration  of  the 
bottom,  as  given  on  the  Coast  Survey  chart  dating  back  to  probably  1845— the  only 
map  available  for  comparison— there  is  very  little  change  to  be  noted  as  having  taken 
place  since  that  year.  The  soundings  of  the  present  survey  give,  with  the  exception 
of  that  portion  immediately  around  Swan  Point,  a  slightly  increased  depth  of 
water  everywhere.  This  may  be  principallv  due  to  the  adoption  of  a  different  plane 
of  mean  low  water  in  both  surveys  to  which  soundings  were  reduced.  At  any  rate 
it  is  safe  to  assume  that  within  Uie  past  fifty  years  the  depth  of  water  of  this  locality 
has  remained  unchanged. 

There  are  no  indications  of  any  decided  accretion  in  the  existing  shoals,  nor  any 
marked  increase  or  decrease  in  denth  within  existing  channels.  The  absence  of  the 
generally  prevailing  tendency  in  littoral  currents  to  fill  up  gradually  any  indenta- 
tion in  the  shord  line  is  the  more  remarkable  in  the  case  of^Kock  Hall  Harbor,  since 
the  latter,  a  mere  small  bight  in  the  shore  and  devoid  of  any  currents,  appears  to 
possess  all  the  characteristics  required  for  its  own  destruction  in  the  direction  indi- 
cated. This  is,  however,  with  few  exceptions,  no  unusual  phenomenon  in  the  smaller 
prongs  of  the  eastern  shore  of  the  Chesapeake  Bay,  and  since,  as  stated  in  the  pre- 
liminary report.  Rock  Hall  Harbor,  small  as  it  is,  was  quite  a  prominent  landmg- 
place  one  hundred  years  ago,  and  has  lost  since  that  time  none  of  its  qniUities  that 
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made  it  desirable  for  that  porpoae,  it  may  be  inferred  that  the  contemplated  im- 
provements, when  made,  will  be  permanent  for  a  long  time  to  come. 

In  conformity  with  the  desire  expressed  T>y  those  interested  to  establish  a  landing 
for  large  vessels  in  Rock  HaU  Harbor  which  would  be  nearer  the  town  than  the 

Iiresent  landing  in  Swan  Creek,  a  channel  1^  feet  wide  and  10  feet  deep  at  mean 
ow  water  has  been  estimated  for,  and  is  herewith  presented  as  a  project  of  improve- 
ment. This  channel  is  to  extend  from  the  10-foot  ctcpth  in  Swan  Creek  Inlet  to 
abont  the  site  of  the  former  4>ld  pier  in  the  harbor,  llie  total  length  of  the  cut  is 
about  5,650  feet.  The  bottom  is  principally  soft  and  sticky  bine  mud.  It  is  sup- 
posed tnat  the  proposed  depth  of  10  feet  is  ample  for  the  largest  bay  steamers  and 
for  the  larger  class  of  sailing  vessels.  The  remaining  area  of  the  harbor  can  be  used, 
as  now,  by  the  smaller  fishing  and  oyster  boats. 

It  remams  to  refer  to  the  desired  channel  across  Swan  Point  Bar,  of  which  mention 
is  made  in  the  latter  part  of  the  preliminary  report.  The  results  of  the  survey  show 
that  the  general  conditions  for  dredging  such  a  cut  are  not  as  iavorable  as  was 
previously  anticipated.  A  subsidiary  channel  across  the  bar  could  not  be  found,  but 
there  are  several  slight  depressions  about  6  inches  lower  than  the  average  depth  over 
the  crest,  which  is  2  feet  below  mean  low  water.  The  survey  has  further  developed 
the  fact  that  Swan  Point  is  now  much  farther  south  of  its  location  in  1845,  and 
that  it  has  grown  since  that  year  in  an  almost  due  southerly  direction  a  distance  of 
abont  1,100  feet.  As  was  previously  stated,  this  is  the  only  change  noted  in  com- 
paring the  present  chart  with  that  of  the  Coast  Survey  of  older  date.  It  can  not  be 
said  wnether  this  growth  is  a  periodical  or  a  gradual  one,  nor  can  it  be  foretold  with 
any  degree  of  certainty  when  and  where  it  will  reach  its  limit  of  extension.  It  is 
Bumcient  to  record  that  at  present  its  annual  movement  southward  is  abont  24  feet, 
and  that  it  may  eventually  reach,  if  not  arrested  by  actificial  works,  any  cut  made 
across  Swan  Point  Bar. 

For  the  sake  of  direction  only,  the  proposed  out,  as  shown  on  the  accompanying 
ohart,  is  located  in  range  with  the  Brewerton  Channel,  leading  out  oi  the  mou&  of 
the  Patapsco  River,  on  the  opposite  side  of  the  bay. 

It  is  of  little  consequence  which  direction  across  the  bar  is  adopted,  as  in  any 
event  no  currents  prevail  here  that  can  be  depended  apon  to  keep  a  dredged  chan- 
nal  open,  whether  the  cut  is  artificially  inclosed  or  not.  The  frequent  passage  of 
vessels,  particularly  of  steamers,  would  perhaps  do  more  to  prevent  it  from  mliiig 
up  again  than  anything  else  that  could  be  devised. 

The  length  of  this  cut  as  proposed  is  about  1  mile.  Its  width  and  depth  are  the 
same  as  proposed  for  the  harbor  proper,  viz,  100  feet  and  10  feet,  respectively.  The 
distance  between  Baltimore  and  this  portion  of  the  Kent  County  shore  would  be 
reduced  nearly  9  miles  by  this  channel,  and  not  only  Rock  Hall,  but  other  landings 
on  the  adjacent  shore,  would  be  benefited  if  it  were  made.  This  portion  of  the  proj- 
ect is.  however,  only  indirectly  related  to  the  improvement^of  Rock  Hall  Harbor, 
and  tne  estimate  is  herewith  given  parentheticauy ,  and  is :  80,000  cubic  yards  of 
dredging,  at  20  cents  per  cubic  yard;  total  cost,  $16,000. 

The  proposed  project  for  the  improvement  of  Rock  Hall  Harbor  is  a  channel  100 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  channel  in  Swan  Creek  Inlet 
to  the  old  pier  in  the  harbor. 

The  estimate  is :  47,505  cubic  yards  of  dredging,  at  20  cents  per  cubic  yard,  $9,513^ 
Very  respectfully,  your  obedient  servant, 

A.  Stjoeblb^ 
AMHatant  Engtmeer. 

Gen.  Wm.  F.  Smith, 

United  Siate$  Agent. 
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Fox  River,  Wis.,  operating  and  care  of  locks  and  ; 

dams  on | 

Great  Kanawha  River,  W.  Va.,  oper:*ting  and 

care  of  lor'ks  and  4ams  on | 

Green  and  Barren  ri  vers,  Ky.,  operating  and  core  f 

of  locks  and  dams  on ' 

Illinois  and  Mississippi  Canal,  111.,  construction 

of ' 

Illinois  River,   III.,  operating  and  caro  of  La  t 

Grange  Lock  and  Dam J ' 

Kentucky  River,  Ky.,  operating  and  careof  locks  | 
•     and  dams  on , I 
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Canflls,  etc. — Poiitinnwl. 

Luken  T^uiim,  WaAhiD«:toii,  and  Saniaiiiiah,  with 

Pu;;t't  Suund,  Wash.,  exaiiiinatiou  fur  a  ship 

canal  to  coniiiM-t 

Litth)  Kanriwha  River.  W.  Ya.,  operating  and 

can*  of  lock  and  dam  on 

Loiii.sville  and  Portland  Canal.  Ky.,  operating; 

and  care  of * 

MonongaliHa  River,  oiH'ratin«;'andcareof  Lo<-kg 

and  i)ani8  Xos.  8  and  9 

Honon;;ah(dA  River,  pun^liaae  of  Lock  and  Dam 

Xe.G 

^lonuii^ahcla  River,  piircha-se  of  Lock  and  Dam 

No.  7 


PartL 


iluTle  Sboals  Canal,  Tennessee  River,  operatinir 
and  caro  of 

MuHkinjrnm  River,  Ohio,  operating  and  care  of 
ice-harltor  hn-k  at  month  of 

MnHkin<rum  ]>iver,  Ohio.  o]i«rating  and  care  of 
Iw-kB  and  dani-<  on 

Ohio  River,  construction  of  movable  dam  below 
month  of  lieavcr  IJiv«T.  Pa 

Ohio  River,  operating  and  care  of  Davin  Island  t 
Dam.  Pa - , 

Porlap-  Lake  and  Lake  Superior  canals  across  [ 

•     K»'w<'enaw  Point.  Mich.,  improvement  and  op- 
erating !Uid  ca'e  t»f ." ' 

Rnlcs  and  rt^gnlation.s  for  nse  of.  recomnienda-  1 
tions  and  ]ti(i|>osi-d  l<>gi8lation  for  csiublisli-  j 
nient  and  enforcement  of 

St.  tlair  Flats  Canal,  Mich.,  improvement  of ', 

St.  Clair  Flats  Canal,  Mi<h.,  operating  and  care  ! 
of ' 

St.  M:irvH  Fall.s  Canal,  Mich.,  operating  and  care  ' 

ut...'. 

:ina]iitsit  Channel.  Mass.,  examination  and  survey  of.* 

:jn:u-sie  Uay,  N.  Y.,  improvenn-nt  of .* j 

anar.-«e  Bay,  N.  Y..  n.sc  of  dike  in ' 

aney  F<»rk  River,  Tenn..  impi-ovoment  of j 

ajicAnn.  Mass.,  construction  of  liarbor  of  refuge  at  ! 

S;indy  liay I 

ape  Charles  City,  Ya.,  improvement  of  harbor  and  ; 

stpjjrojuhes  of .  * 1 

i>\>*  Fear,  Xorlheast,  River.  X.  C,  improvement  of. . 
He  Fear  River.  N.  C,  above  Wilmington,  improve- , 

tiunt  of • 

ape  Fear  River.  X.  C,  at  and  below  Wilmington,  j 

iiiil»ro\einent  of ! 

ajistrano.  Point.  Cal..  and  Point  Dnme.  Cal..  exami-  ; 
nation  for  deep  harl)or  cm  Taiitie  coast  between...'  ' 
';is(  nde.H  Canal,  Columbia  River,  Oregon,  construc- 

lion  of 

i.s(niat«-s.  mining,  constnirtion  of 

isjuT  Kiver.  Ky..  near  its.inouth.  bridge  oljstrneting. 
.i>H«'  IhIhuiI.  Boston  Harbiir.  Mass..  construetiou  of  . 

iti  idiie  iM-twj'en  Q  .•«tn  it.  J^o.st4)n,  and ' 

•«lir  B:«you.  Te\..  ininrovement  of 

iihir  Keys  Harbor,  Fla..  improvement  of 

•<i.!r  River  HarlM»r.  Mi<h..  iin]»rovenient  of 

banipliiin.I..  ike.  bn  akwater  at  (ior<hm  I-andinjr,  Yt., 
Iiaiiijilain.  Lake,  break wat<r at  Rouse  Point.  X.  Y..' 
Iiani])lain,  Lake.  X.  Y.  and  Vt.,  imj»rovement  of  nar-  | 

row  .s  (•!* I 

liarli-H  Ixiver.  Mass..  at  Miirket  and  Arsenal  stn'cts,  j 

r>o«it'»n.  r<'<«nistru(tit»n  of  l>ridu«'S  across , 

liarlcs  Ikiver.  Ma.^n..  iiupro\«n)(  nt  of ' 

liai  h  Ht<in  Harlmr.  S.  ("..  iiiiprovenient  of 

l-.'irlofoii.  .S.  C..  eonf«trMrtionot  miuiiig casemate  at.' 

'ii;irle\oix  HarlHir.  Mic  li..  iiniirovenient  of .'... 

Ii;iilo(ie  Harbor.  Fla,.  improveTneiit  of 

Ii.irlofli'  ilarlMir,  N.  V..  ini]»roveinent  of 

Ii.irlolfc  n.irbor.  X.  Y..  injuiie.H  t«»  pier.-*  at 

bart.H  of   Xorfhirn  and  North westeni  lakes,   cor- 

re  f  ion.  piintini:.  and  di-itiiiuition  of ' 

liMtbani  HailMjr,  M:i.— ».,  improvement  of [ 

h.itt.ilio<n  hee  Kiver.  (la.  ami  .\hi..  improvement  of  ' 

lent  River.  W.  Va..  in)i»rovement  of • 

li.l.o.Nuan  H..rbor.  Mi.  h , 

lnf  unite  i;i\  er.  La..  iniprov««ment  of , 

lalialiH    Coiirifv.    Wa'.b..    eoimtrurt i<»n    of    bridge 

a.  rosH  Cb.bi.Iis  lli\*  rat  Hll^.w  l:ir1b-  h\ 

Ii.|.;ili4  Ci>niil\.  W.t.sh..  r.iiisinietitin  ■  of  bridiro 
a«  roHM  .Siiith  B.»y,  Klk  liJNor.  between  Bav  Citv 
and  i.,ai(iht\\.  by .^ ', , 


3b5 
295 
281 
279 
279 
279 
275 
281 
282 
278 
277 


340 
341 


332 
66 


272 


l.-W 
164 


PartU.        Part  in.  |   Part  IT. 


]9;>6  I 


558 
979 


370 

38J^ 

8 

411 

402 
227 

ni 
:<o:j 

363 


407 

47 

173 

A 

32'* 

is7 

3»7 


419 

51 
ID  J 
270 

xn 

215 


4U8 


595 


1911 

1152 
115S 
llGl 


l.>43 
I3irj 


1219 
1379 


1405 
1481 


Digitized  by 


d 


2762 
2117 
2034 
19^ 
1990 
ia?9  . 


I 


19nJ  • 
19H)  [ 

2158  i 

2173 

2475  : 

i 

2120  . 


2<kX»  , 
I 
2819 


2172 

2eu4 


231.'. 


1»1 


OOgli 


3se 


INDEX. 


Subject. 


IV.go. 


Chehalis  Kiver,  Wuah.,  at  the  Elbow  RitTlc,  construc- 
tion of  bri(l;?e  arrosa 

Chehalia  River,  Wash.,  improvement  of 

ChPrry  iHland  Marnh  Comiwiny,  brid^  of 

CherrystoDO  lulet,  V«..  improvement  of  , 

Chesapeake  Bay,  examination  and  survey  for  harbor 
of  refaze  in  Lynnhaven  Bay,  Va.,  at  foot  of 

Chester  Kiver,  Md.,  improvement  of 

Chica;;o  and  North-Westem  Railway  Company, 
brid  ge  of 

Chicago  and  West  Micliigan  Kaiiway  Conijiany, 
brid{;e  of. 

Chicago  Harbor,  Hi.,  iraprovemcat  of 

<Jhica^o,  HI.,  conBtrnction  of  bridee  acro»«  Wt^.st 
Fork'  of  South  Branch  of  Chicago  River  on  South- 
west Boulevard  by  city  of 

Chicago,  111.,  reaurvoy  of  lake  front  at 

Chicago,  Milwankeoand  St.  Panl  Railway  Company, 
bridge  of *. 

Chicago,  Peoria  and  St.  Louia  Eaiiway  Company, 
brieve  of 

Chicago  River,  111.,  construction  of  bridge  across 
West  Fork  of  South  Branch  of 

Chickfthouiiny  River,  Va.,  improvement  of 

( Miickaaahay  River,  Mias.,  improvement  of 

( 'bief  of  Engineers,  office  of  the 

Chincoteagtie  Bav,  Va.,  improvehient  of  inland  water- 
way lietween  I)elaware  Bay  and 

Chippewa  River,  Wia.,  atDnraud,  bridge  obstructing 

Chippewa  River,  Wis.,  im-lnding  Yellow  Banks,  im- 


provement of. , 
Dhip 


Chippewa  River,  Wis.,  near  Red  Cedar,  reconatruc- 

tion  of  bridge  across 

Chipp<'wa  River,  Wis.,  surveys  for  reservoirs  at 

aonrccs  of 

Chippewa  Valley  Bridge  Company,  bridge  of 

ChiUo,  Bogue,  La.,  improvement  of. . . ., 

Chocolate  Bayou,  Tex.,  construction  of  bridge  across . 
Chociawhatchee  River,  Fla.  and  Ala.,  improvement  of. 

Choptank  Ri\er,  Md.,  improvement  of 

Christiana  River,  Del.,  in  New  Caatle  County,  recon- 
struction of  bridge  across .* 

Christmas  Point,  Tex.,  examination  and  survey  of 

West  Bay  and  Oyster  Bay,  near 

Cincinnati  and  Co\'ingtou  Rapid  Transit  Company, 

bri  dge  of 

Cincinnati,  Ohio,  construction  of  bridge  across  Ohio 

Klverat 

Clackamas  Rapids,  Oregon,  examination  and  survey 

of  Willamette  River  at 

Clarendon,  Ark.,  examination  and  survey  at 

Clark  River,  S.  C.,  improvement  of 

Clatsop   County,  Oregon,  construction    of   bridge 

across  Walluski  River  by 

Cleveland  Harbor,  Ohio,  improvement  of. 

Clinch  River,  Tenu.,  improvement  of 

Clinton  Harbor,  Conn.,  improvement  of 

Clinton  River,  Mich.,. improvement  of 

Clubfoot  River,  N.  C,  improvement  of 

Coaster  Harbor  Island,  R.  I.,  improvement  uf  cove 

and  waterway  near 

Cobbs  Island,  t^a..  removal  of  wreck  ofl' 

Cocheco  River,  N.  H.,  improvement  of 

Cohasset  Narrows,  Mass.,  construction  of  bridge  of 

Plymouth  and  Barnstable  •M>unties  across 

Colrirabia,  department  of  the,  report  of  engineer 

officer 

Columbia  River,  Oregon  and  Washington: 

Cascades  ( 'anal,  construction  of 

Examination  and  survey  of,  between  mouth  of 

Willamette  River  and  Vancouver 

Examination  and  snrvev  of  Willamette  and  Co- 
lumbia rivers  below  Portland,  for  25-foot  chan- 
nel 


Gauging 

Harbor  lines  at  Vancouver,  establishment  of  . . . 

Iropro%-ement  of,  between  heail  of  Rock  iMlsnd 
Rapids  and  foot  of  Priest  Rapids 

Improvement  of  Columbia  and  Willamette  riv- 
ers below  Portland 

Improvement  of  mouth  of 

Improvement  of  upi)cr  river 

Survey  of  upper  river 
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Colanibiana,  Dl.,  coiiHtniction  of  bridge  acroRs  Illj- 

noifl  River  at 

Commenoemeiit  Bay,  Wash.,  at  Taconia,  bridge  ob- 

strnctinK 

Compton  Creek,  N.  J.,  improvement  of 

Cunecnh  River,  Fla.,  improvenj«iit  of 

Ctmgareo  River,  S.  C,  improveinont  of 

Connoaut  Hf^bor,  Ohio,  exaiuiuatiun  and  survey  of 
Connecticut  River: 

Improvement  of •• 

Improvement  of,  above  Hartford,  Conn 

Improvement  of,  below  Hartford,  Conn ? 

Oontvntnia  Creek,  N.  C,  improvement  of 

Cooper  River,  S.  C.,  removaluf  wrecks  In 

Coopers  Cro«»k,  N.  J.,  at  ( -amden,  bridge  obstnu'ting, 
Coos  Bay,  On^gou,   improvement  of  "entrance  and 

harbor  at 

Coosa  Rivor,  (la.  and  Ala. : 

Improvement  of 

Improvement  of.  between  Rome,  Ga.,  and  East 
TenneMsee,  Virginui  and  (Jcorgia  Railroad 
bridge 


Page. 


Improvement  of,  betwet-n  Wt'turapka,  Ala.,  and 
East  Tennessee,  Virginia  and  Georgia  Rail- 


road bridge 

Operating  and  care  of  locks  and  dams  on 

Coquule  River,  Oregon,  improvement  of 

Coronado,  Cal.,  establishment  of  harbor  lines  at 

Coronado  North  Island,  Cal.,  establishment  ol'liarbor 

lines  at , 

Corps  of  Engineers : 

( Jhanges  during  the  year 

Distribution  of  officers 

Laws  of  52d  Congress,  Ist  session,  att'ecting 

Niimlier  of  oflicors 

OHiccrs  detached 

Statement  of  rank  and  duties  of  ollicHrs 

Corvallis,  Oregon,  examination  and  survey  of  Wil- 

lamcl  tc  River  near 

Conrtableau.  liayou,  La..  improvem*'nt  of 

Covington,  Ky.,  construction  of  l»ridgo  across  Lick- 
ing River  lit 

Covington,  Ky.,  construction  of  bridge  across  Ohio 

River  at 

Cowlita  River,  Wash.,  at  Toledo,  construction  of 

bridge  a<*ro«s 

('owHtz  River,  Wash.,  improvement  of 

Ci-ookston,  Minn.,  examination  and  survey  of  Red 

River  of  tho  North  and  tribntariea  above* 

Crossover    Light,  St.  Lawrence  River,  N.  Y.,  re- 
moval of  shoals  near 

Cumlierlaud  River,  Teun.  nnd  Ky.,  improvement  of. 

Above  mouth  of  the  Jellico 

Above  Nashville,  Tenn 

lielow  Nashville.  Tenn 

South  Fork  of,  Ky 

Cumberland  Sound,  ("Ja.,  Improvement  of 

Currituck  County,  N.  C,   bridge  of,  obstructing 

Tolls  C^reek 

Currituck  Sound,  N.  C,  improvement  of 

Cutty  hunk  Island,  Mass.,  ex.amination  and  survey 

of  ('anapitsit  Channel,  near 

Cuyahoga  River,  Ohio.    (^V**  Cleveland  Harbor.) 
Cypress'  Bayou  and  lakes  between  JetTerson,  Tex., 
*and  Shreveport,  La.,  survey  of 


Dams  and  locks.    (See  Cannls.) 

D'Arbonne.  Baj'on,  La.,  improvement  of 

Darien  Harbor,  Ga.,  Improvement  of 

Darien  Harbor,  Ga.,  removal  of  wrecks  in 

David.H  Island,  New  York  Harbor,  sea  wall  and  em- 

biinkment  at 

Davis  Lsland  Dam,  Ohio  River,  Pa-,  operating  and 

care  of 

De  I'ere,   Wis.,  construction  of  bridge  across  Fox 

River  and  Government  canal  at 

Delawnre  Bay : 

Delaware  Breakwater 

Harbor  of  rel'u^^e  near  mouth  of,  examination  for. . 

lee  harlkor  at  iiead  of,  eonstruction  of 

Lewes,  Del.,  construction  of  iron  pier  near 
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Delaware  Bay— Continnrrt : 

Watcrwa'y  Ix-twecu  Chiucotcaguc  Rny,  Va.,  antl, 
iniprovemciit  of 

DelawRru  Breakwater,  l>el.,  huijrovoiiient  of 

Delaware  Railroad  Cooipany,  bri(lu:e  of 

Delaware  River,  Pa.  and  N.*  J.,  at  rliiladtilphia,  im- 
provement of 

Delaware  River,  Pa.  and  N.  J.,  improvement  of 

Delaware  Kiver«  Pa.  and  N.  J.,  removal  of  wreck  at 
Philadelphia 

Department  of  California,  report  of  engineer  officer. . 

Department  of  the  Columbia,  report  of  engineer 
omcer 

Department  of  the  MiMouri,  report  of  engineer  officer. 

Department  of  the  Platte,  report  of  engineer  officer.. 

Dej)artmeuta,  military,    reconnoissances,    ox])lura- 
tfous,  and  surveys  in 

Depot,  Engineer 

Dca  Chutes  River.  Wash.,  near  Olympio,  exiyniua- 
tion  of- 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating 
and  care  of 

Des  Moines  Rapida,  MiR.sissippi  River,  improvement 


of.. 


Detroit  River,  Mich.,  improvement  of 

Districrt  of  Colnnibia^improvementand  care  of  public 
buildingii  nnd  grounds 

District  of  Colnm  bia,  water  supply  of 

Divi-^lon  engineers 

DiviMions,  engineer 

Doboy,  Ga.,  and  Sapelo,  Ga.,  examination  and  survey 
of  inside  route  between 

Dry  dock  at  St.  Marys  Falls  Canal,  Mich 

Dry  dock,  Des  Moines  Rapids,  operating  and  care  of. 

Duck  Island  Harbor,  Conn.,  improvement  of 

Dnluth  Harbor,  Minn.,  construction  of  bridge  of 
city  of  Duluth  across  canal  at  entnmce  of 

Dnluth  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  construction  of  bridge  across  canal 
at  entrance  of  Duluth  Harbor  bv  city  of 

Dnluth.  Re4l  Wing  and  Southern  Railroad  Company, 
bridge  of 

Dume,  Point,  Cal.,  and  Point  CnpiAtrnxio,  Cal..  ex- 
amination for  deep  harlior  oq  Pacific  coast  between 

Damping  of  ballast  in  approaches  to  New  York  Har- 
bor, and  rocummeudatious  and  proposed  legislation 
to  prevent 

Dunkirk  Uarljor,  N.  Y.,  improvement  of 

Durand.  W  is. ,  bridge  obHtnicting  Chipiiewa  River  at 

Duwamish  River,  Wash.,  construction  of  bridge 
across 
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395 
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Eagle  Harbor,  M ich . ,  imnrovemen t  of 300 

East  t;he8ter  Creek,  N.  Y .,  improvement  of 79    708 

East  River,  N.  Y..  establishment  of  harbor  lines  in.  398  849  859 

East  River,  N.  Y.,  improvement  of 90    797 

Ea-itern  Branch  of  the  Potomac.  (See  Anacostia  River.) 
Ebey  Slough,  Wash.,  construction  of  bridge  across.. 
Echo  HarlM)r,  New  Rot-lielle,  N.  Y.,  improvement  of. 
Edgartown,  Marthas  Vineyard,  Mass.,  improvement 

of  inner  harbor  at 

Edisto  River,  S.  C,  improvement  of 

Elbow  Riffle,  Wash.,  construction  of  bridge  across 

Chehalis  River  at 

Elizaheth  River,  N.  J.,  improvement  of 

Elisabeth  River,  Va.,  modltlcatlon  of  harbor  lines* at 

Norfolk  navy -yard,  in  South  Branch  of 

Elk  River.  Ala.,  at  Elk  River  Mills,  construction  of 

bridge  across 

Elk  River,  Md.,  Improvement  of 

Elk  River  Mills,  Ala.,  construction  of  bridge  across 

Elk  Rivet  at 

Elk  River,  AYash.,  construction  of  bridge  across 

South  Bay 

Elk  River,  W.  Va.,  Improvement  of 

Elk  River,  W.  Va.,  obstructions  in 

Engineer  depot 

Engineer  divisions 

Engineer  school.  United  Stat**s 

Engineers,  battalion  of . 
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Engineera,  Chief  of,  office  of  the I      425 
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Kn)rinc«r8,  Corpa  of.    {See  Corps  of  Euginefre.) 

Enjfin<*«»rsi,  tli  viMion 

EnffiiiorrM,  The  Board  of.  (S<e  Board  of  Engineors, 

Erlf  Hnrbor,  Pa.,  Improvement  of 

Erie   Harbor.  Pa.,  preHiTvatlon  and  protection  of 

Pn;ac)iio  lalo  PoiiLuHula 

Erie,  Lake,  Rurvoy  of  shoals  off  PeWo  Spit  Light- 
house, Littles  Point,  and  Waverly  Shoal 

Erie,  Lake,    (Hee  also  Northern  and  Northwestern 
lakes.)  • 

Escambia  River,  Fla.,  improvement  of 

Esttmates : 

Engineer  depot 

Forti  float  ion.H 

MissisHiniti  Jli ver  (Jonimission 

Miasoiirl  Kiver  CoiuuiiHaiou 

New  York  Harbor,  KU|>ervi8ion  of 

Northern  and  Northwestern  lakes,  charts  and 

surveys  of 

Public  Guildines  and  ;rrounds  and  Washington 

Monnmenl,  Washington,  1).  C 

River  and  harbor  improvemeuts 

Surveys  and  reconnoissanctm,  and  pul«lication  of 

maps 

Washington  Aqnwhict 

Yellowstone    National  Park,  constnictioB  and 

improvement  of  roads  and  bridges  in 

Everett,  Wash.,  construction  of  bridge  across  Snoho< 

mish  River  at 

Everett,  Wnsh.,  Lend  and  River  Improvement  Com- 
pany of,  bridge  of 

Explorations  and  reconnoissances 

F. 

Fairhawn,  Wash.,  establishment  of  harbor  line^  at  - 

Fairlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Fairport  Harbor,  Ohio.     {See  aUo  (irand  Kiver.) 

Falia.  Boeue,  La.,  improvement  of 

Falls  of  Ohio  River,  improvement  of 

Fulls  of  Ohio  River,  inlprovement  of  Indiana  Chute. 

Featlier  River.  Cnl.,  improvement  of 

Fellows.  Bertha  J.  (schooner),  romoval  of  wre<"k  of.. 
Feri^uH  Falls.  Minn.,  examination  and  survey  of  Red 

River  of  the  North  and  tributaries  above 

Feruandina,  Fla.,  ond  Savannah.  (Ja.,  examination 

and  survey  of  inside  nmte  l>et  ween 

Femdale,W'a.«*h.,  construct  ion  of  bridge  across  Nook- 
sack  River  at 

Fislnng  Creek,  N.  (?.,  improvement  of 

Fish  wavs  atCirent  Fnlls,P«)tomac  KivoiM<reotlouot. 
Five-Mile  River  Harbor,   Conn.,  establL^ihuieut   of 

harbor  liios  at 

Five-Mile  River  Hnrlwr.  Conn.,  improvement  of .*... . 

Flint  River,  Ga..  iu)pn>vement  of 

Flushing  Bay,  N.  Y .,  improvement  of 

Forked  Deer  Rivx'r,  Tenn.,  improvement  of 

Fort  Bayou,  Miss.,  at  Ocean  Sprin-^s,  construction 

of  briilge  across 

Fortifications 

Allotments 

Appropriations 

Estimates  for  18a:i-'94 

Mining  casemates 

Sites  for.  acqui.HJtion  of 

Foun'he  lo  Fevro  River,  Ark.,  improvement  of 

Fox  River,  Wis : 

Bridge  across  Portage  Canal,  reconstruction  of. . 

Bridge  at  De  I'ere  iicro.ssGovomnu'nt  canal  and, 
construct  ion  of 

Bridge  at  Oslikosli,  construction  of 

Improvement  of 

Oiwratiug  and  core  of  locks  and  dams  on 

Frankfort  County,  Ky.,  bridge  of,  obstrucring  Ken- 
tucky River  

Frankfort  Harbor,    Mich.,   injury  to  fiovcrnment 

s<'ow  at , 

Frankfort.  TC v.,  bridge  of  city  of,  obstructing  Ken- 
tucky River 

Fniiikfort.  Mich.,  improvement  of  harUjr  at 

Fnuiklin,  Ln..  reniovi.l  of  wreck  near 

French  Bnmd  River,  Tenn.,  improvement  ot 
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Galveston  Bay^  Tex.,  improvement  of  ship  channel  in. 
Oalveston   Connty,  Tex.,    construction   of  1»riilge 

funroesWcAtBay  by ! 

Cralveston  Harbor.  Tex.,  improvement  of  entrance  to. 
Galveston,  Tex.,  examination  and  enrvey  of  West 

Say  from  Chriotnias  Point  near 
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Gan<ly,  Editli  T.  <tM;hooner).  removal  of  wreck  of 

Gasper  River,  Ky.,  near  its  mouth,  bridge  obstruct- 
ing   

GauTey  River,  W.  Ya.,  construction  of  bridge  across. 

Gauley  River,  W.  Va.,  improvement  of 

G^oriEetown  PCarbor  S.  C.  impro%'ement  of       ..... 

Glen  l3ove  Harbor,  N.  Y.,  improvement  of 

Gloncester  Uarljor,  Mass.,  Improvement  of 

Gordon  Landing.  Lake  Cham  plain,  Vt.,bTeak  water  at. 
Governors  Island,  New  York  Harbor,  sea  walls  at. . . 
Gowanns  Bav,  N.  Y.,  improvement  of 

• 

GowannsCr^k  Channel, New  York  Harbor,  improve- 
ment of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Marais.  Mich.,  improvement  of  harbor  of  nsf- 
nge  at 

Grand  Marais,  Minn.,  improvement  of  harlMr  at 

Grand  River,  Mich.,  below  Grand  Rapids,  examina- 
tion and  survey  of 

Grand  River,  Oliio,  below  Richmond,  examination 
and  survey  of 

Grand  River,  Ohio.    {See  aUo  Fairport  Harbor.) 
Gravesend  Bay,    N.  Y.,    establishment  of  harbor 
lines  in 

Gravesend  Bjiv,  N.  Y.,  removal  of  wreck  in 

Great  Chazv  River,  N.  Y.,  improvement  of 

Great  Falls,* Potomac  River,  erection  of  tishways  at. 

Groat  Kanawha  River,  W.-Va.,  improffemont  of 

Great  Kanawha  River,  W.Va.,  injury  to  channels 
and  improvements  in.. 

3382 
3342 

Great  Kanawha  River,  TV.  Va.,  operating  and  care 
of  locks  and  dams  on  ..       ........ 

Great  Lakes.  (£e«Korthern  and  Northwestern  lakes.) 
Gr<MiY  M*aml  embankment,  Ind 

Qxv^at  Peclee  River,  S.  C,  improvement  of 

Great  Pwlee  River,  S.  C,  near  Society  Hill,  bridge 
obstructing.     ..      .     ...... 

Great  Sodns  iJay,  N.  Y.,  improvement  of  harbor  at. 
Green  Bav  Harbor  Wis    iiiinroveiiient  of     ..... 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  re- 
moval of 

• 

Green  River,  Ky.,  operating  and  care  of  locks  and 

Grecnport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay  R.  I.,  improvement  of 

Groaae  Polnte  Channel,  Mich.,  improvement  of 

Gulf,  Colorado   and  Santa  Fo  Railway  Company, 
bridge  of - 

Guvandotte  River  W.  Va    iinnrovement  of r . , . , 

H. 

Hampton  Creek  and  Bar,  Ya.,  improvement  of 

Hampton  Roads,  Ya.,  construction  of  mining  case- 

Hampton  Roads,  Ya.,  fortifications  for  defense  of 

HarooT  and  river  i moT^vemen ts   .    .. 

Harbor  linea,  establishment  "f 

Anacostia  River,  Washington,  D.  C 

Bellinehant  Bav  Wash 

Five-Mile  River  Harbor,  Conn 

New  York  Harbor  and  adjacent  waters 

T^orfol  k  navv-vard.  Va 

Olympia,  Wash , . 

Porfcaae  Lake.  Mich 

Portland,  Oregon 

San  Diego  Harbor  and  adjacent  waters,  Cal 

San  Pedro,  Wilmington  Harbor  Cal- 

Vancouver,  Wash 

Harlem  River,  N.  Y. : 

Bridge  at  Broadway,  Now  York,  construction  of. 
Bridge  at  Fourth  avenue,  New  York,  construc- 
tion of 
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Harlem  Elver,  N.  Y,— Contlnn©<l. 

Bridge  (temporary)  at  156th  street,  Now  York, 

construction  of 

Impro\  ement  of 

Harlowe  River.  N.  C,  Improvement  of 

Harraseeket  River,  Me.,  Improvement  of 

Havana,  111.,  construction  of  bridge  across  Illinois 
River  at 

Ilavre  <le  (irace^  Md., examination  and  survey  of  Sna- 
qneliannu  River  above 

Havre  de  Crace,  Md.,  impr«yeraent  of  Sasqnohanna 
River  near 

Hay  Lake  Channel,  St.  Marys  River,  Mieh.,  im- 
provement of 

Hell  Gate,  N.  Y.,  Improvement  of 

Herr  Island  Dam,  Allegheny  River,  Ph.,  construction 


of.. 


Hiawassee  River,  Tenn.,  improvement  of 

Highland  Reach,  N.  J.,  construction  of  bridge  across 

Siirewsbury  River  at 

Hingham  Harlrar,  Mass.,  improvement  of 

Hog  Island,  Va.,  removal  of  wreck  otf 

Holland  Harbor,  Miih,,  improvement  of 

Holmes  Ri  vor,  I'la.,  improvement  of -. . . 

Hou.Hatonic  River,  Conn.,  improvement  of 

Houston,  Tex.,  city  and  railway  bridges  obstructing 

Bul&lo  Bayou , 

Hudson  River,  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  nearTwentv-third  street,  New 

York  City,  construction  of  bridco  acrosM 

Kndson  River,  N.  Y,,  n>port  of  board  on  improve- 
ment of 

Humboldt  Harbor  and  B*iy,  Cal.,  improvement  of. . . 
Hunting  Creek,  Va.,  at  Alexandria,  construction  of 

bridge  across 

Huntington  llnrbor,  N.  Y.,  improvement  of 

Huntress  (schooner),  removal  of  wreck  of 

Huron  Lake,  improvement  of  harbor  of  refuge  at 

Sand  Beaeh,  Mich 

Huron,  Lake.  {See  aho  Northern  and  Northwestern 

lakes.) 
Huron,  Ohio,  construction  of  bridge  across  Huron 

River  at 

Huron,  Ohio,  improvement  of  harbor  of 

Huron  River,  Ohio,  at  Huron,  construction  of  bridge 

across 

Hyannis,  Ma.ss..  improvement  of  harbor  of  refuge  at 
llyannis,  Mas.M.,  removal  of  wreck  near , 


Illinois  and  MiAsissippi  Canal,  111.,  construction  of.. 
Illinois  River,  111.: 

Bridge  at  Havana,  constniction  of 

Bridge  Iwtween  Columbiana   and    Kampsville, 
construction  of 

Improvement  of 

Operating  and  ejnn\  of  La  Grunge  Lock  and  Dam. 

Improvements  of  rivers  and  harbors 

Inuiana  Chute,  Falls  of  Ohio  River,  improvement  of. 
Injury  to  public  works  by  corporation.^  or  individiuils . 
IiiKand  waterways.     (Ses  Waterways.) 
Inside  routes,  waterways,  etc.    {See  Waterways.) 

Ipswich  River,  Mass.,  improvement  of 

Isabel  Alberto  (schooner),  removal  of  wreck  of 


Jacksonville,  Tampa  and  Key  West  Kailway  Com- 

IMiny,  bridge  of 

Jamafca  Bay,  N.  Y..  examination  and  survey  for 

water  way  oast  ward  from 

James  River.  Va.,  improvement  of 

Jefl'erson.  Tex.,  and  Jshreveport,  La., survey  of  lakes 

between 

Jekyl  Creek,  Ga.,  ijnprovoment  of 

Jerw\v  Flats,  N.  J.,  moditicatiou  of  liarlwr  lines  in  . 
Juhn.sonvillc.  Tenn.,  reconstruction  of  bridge  acioss 

TennoHRce  River  at 

Junes.  Lucy  (.scliooner),  removal  of  wrecli  of :. . . 

Judith  I'oiut,  R.  I.,  coi:slruction  of  harbor  of  refugo 

at 
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KampAville,  III.,  construction  of  bridjse  across  Illi- 
nois River  at 

Kanawha  and  Michigan  (Ohio)  Railway  Company, 
bridge  of 

KaAkaskia  River,  HI.,  improveiuent  of 

Kennebec  River,  Mo.,  between "Vatorville  and  Au- 
gusta, examination  and  survey  of 

Keunebec  River,  Me.,  construction  of  bridge  across 
Atkins  Ba^  at  Phippsburg 

Kennebec  River,  Me.,  improvement  of 

Kenuebunk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kenton  County  and  Campbell  County  Bridge  Com- 
pany, bridge  of 

K**ntucky  River,  Ky.,  at  Frankfort,  bridge  obstruct- 
ing  

Kentucky  River,  Ky .,  iniprovMuent  of 

Kentucky  River,  Ivy.,  operating  and  care  of  hicks 
and  dams  on 

Kewaunee,  Green  Bay  and  Western  Railroad  Com- 
pany, bridge  of 

Kewaunee  Harbor,  Wis.,  improvement  of 

Kewaunee  River,  Wis.,  at  Kewaunee,  construction 
of  bridge  across 

Kewaunee,  Wis.,  construction  of  bridge  across  Ke- 
waunee River  at 

Keweenaw  Point,  Mich.,  improvement  and  operating 
and  care  of  canals  across 

Key  West  Harbor,  Fla.,  improvement  of  nortliwest 
entrance  to 

Keyport  Harbor.  N,  J.,  Iraprorement  of 

Kiugs  County,  N.  Y.,  bridge  of,  obstructing  New- 
town ( *reek 

Kinnickinnic  River,  Wis.,  at  Clinton  street,  Mil- 
waukee, construction  of  bridge  across 

Klasknine  River,  Oregon,  improvement  of 

La  Playa,  Cal.,  establishment  of  harbor  lines  at 

Lafayette,  Oregon,  reconstruction  of  bridge  across 
Yamhill  River,  miar 

Lafourche  Bayou,  La.,  improvement  of 

La  Grange  Bayou,  Fla.,  improvement  of 

La  Grange  Lock  and  Dam,  Hlinois  River,  111.,  operat- 
ing and  care  of 

Laidlaw,  Wash.,  construction  of  bridge  across 
South  Bay,  KIk  River,  at 

Lake  Shore  and  Michigan  Southern  Railway  Com- 
pany, bridges  of 

Lakes,  Great.  {See  Northern  and  Northwestern  lakes.) 

J.^es,  Northern  and  Northwestern.  {Hee  Northern 
and  Northwestern  lakes.) 

Land  and  River  Improvement  Company  of  Everett, 
Wash .,  bridge  of .* 

Larchmont  Harbor,  N.  T.,  improvement  of 

Laws  of  52d  Cong.,  Ist  sess.,  affecting  Corps  of  £n- 
gii^eers 

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of. 

Leavenworth,  Kans.,  construction  of  bridge  across 
Missouri  River  at 

Legislation  proposed  for  establishment  and  enforce- 
ment of  riUes  and  regulations  for  use  of  canals 

Legislation  proposed  to  prevent  dumping  of  bidlast 
in  approaches  to  New  York  Harbor 

Leomirtltown,  Md.,  improvement  of  harbor  at  Breton 
Bay 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement 
of. 

Lewes,  Del.,  construction  of  iron  pier  near 

Lewes,  Del.,  improvement  of  inland  waterway  be- 
tween Chincoteaguo  Bay,  Va.,  and  Delaware'Ba}'. 
near 

Lewis  County,  Wash.,  construction  of  bridge  across 
Cowlitx  River  by 

Licking  River,  Ky.,  between  Farmers  and  West  Lib- 
erty, improvement  of 

Licking  River,  Ky.,  l>etweon  Newport  and  Coving- 
ton, construe tioii  of  bridge  acrua.s 
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Limestone  County,  Ala.,  constmction  of  bridf^e 
across  Elk  River  liy 

LitchHeld,  Oarrollton  and  Western  Bailroad  Com- 
pany, bridges  of 

Little  Harbor,  N.  H.,  iniprovement  of  harbor  of 
refuge  at 

Little  Kana-wba  Kiver,  W.  Va.,  improvomenl  of. 

Little  Kanawha  River,  W.  Va.,  operating  and  care 
of  lock  and  dam  on 

Little  Pedee  River,  S.  C,  improvement  of 

Little  Ked  River,  Ark.,  improvement  of 

Little  River,  Mo.,  improvement  of 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at.. 

Littles  Point,  Lake  Erie,  survey  of  shoals  off 

Livingston  Point,  Ky.,  improvement  of 

Locks  and  dams,     (^ee  Canals.) 

Lot^kwoods  Folly  River,  N.  C,  improvement  of 

Long  lieach  Inlet,  N.  Y..  examination  and  survey 
for  wRterwav  between  Janmicn  Bay  and 

Lonlstille  and  Portland  Canal,  Ky.,  operating  anA 
care  of 

Louisville,  Ky.,  improvement  of  Falls  of  Ohio  River 


at. 


Lubec  Channel.  Mo.,  improvement  of 

Ludington  Harbor,  Mich.,  improvement  of •. 

Lumber  River,  N.  C.  and  S.  C,  improvement  of 

Lynden,  Wash.,  construction  of  bridge  across  Xook- 

sack  River  at 

Lynn  Harbor,  Mass.,  improvement  of 

Lynnhaven  Bay,  Va.,  examination  and  survey  for 

liar bor  of  refuge  at , 


Mackoy s  Creek,  N.  C-,  improvement  of 

Ma(;oDi  Bayou,  La.,  improvement  of 

Macon,  Dublin  and  Savannah  Railroad  Company, 
bri<lge  of. 

Macon,  Ga.,  construction  of  bridge  across  Ocmolgee 
River  at 

Mannsqnnn  River,  N.  J.,  improvement  of 

Manatee  River,  Fla.,  improvement  of 

Manchac,  Ba vou.  La.,  improvement  of 

Manchester  llarlwr.  Mass,,  improvement  of 

Manistee  Harbor,  Mich.,  improvement  of 

MauiHtique  Harbor,  Mich.,  improvement  of 

Manitowoc  Hnrbor.  Wis.,  improvement  of 

Manitowoc  Rivor,  Wis.,  at  Manitowoc,  reconstruc- 
tion of  bridge  across 

Manitowoc,  Wis.,  reconstruction  of  brid<;e  across 
Manitowoc  Itivcr  at  Eij^lith  street  by  city  of 

Manokin  River,  Md.,  improvement  of 

Maps,  militnry  and  other 

Marcus  llooki  Pa.,  imiirovemcnt  of  ice  liarlMir  at 

Marion,  Fort,  Fla.,  repair  and  preservation  of 

MuHitictte  HarlKir,  Mich.,  improvement  of 

Murthns  Vineyard,  Ma.ss.,  examination  and  sur\'ey 
of  Meucnisha  Biglit 

Marthas  Vineyard,  Mass.,  Improvement  of  inner 
harbor  at  l'2«igartown 

Mattaponi  River,  Va.,  improvement  of 

Matta\v;in  Creek.  N.  J.,  ini])rov»'nient  of 

M  aiinu'c  River  and  Bay,  Ohio.     (See  Tole<lo  Harbor.) 

Maiirit-e  River.  N.  J.,  improvement  of 

Meiirnislni  Jiifi'it,  Mass..  examination  and  survey  of. 

Menominee  Harbor,  Micli.  and  Wis.,  Improvementof. 

Meiioiiiiiiee  River,  Micb.  and  Wis*.,  ini|>rov(>meiit  of . 

Men  iniac  River.  Ma.ss.,  iniprovement  of 

Michi^MU  (.'ity  Harbor  (outer  and  inuer),  Mich.,  im- 
jM o veineiit  ^if 

Mil  hi;;au,  Lake.  (Set  Northern  and  Northwestern 
lake^.) 

Mill»ridj;e.  Me.,  recoiistructi<ui of  bridge  acrossNar- 
ra^iia;ius  liiver  by  town  of 

Millonl  Harbor.  Coiiu..  iniprovement  of 

MililJirvib-partinents,  reconnaissances,  exphirations, 
aiMl  .Miirv«'Vrt  in 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of 
n  rn-^e  at  ...  * 

^lilwaiikee  Harbor.  Wis..  Iiiniroveiiu'iil  of 

Milwaukee.  Lake  Slioro  and  Western  lUuhvny  (Com- 
pany, bridges  of '. 
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Mil  waakee,  Wis.,  construction  of  bridge  across  Kin- 

niokinnic  River  at  Clinton  street  by  city  of 

Minj^  Creek,  S.  C,  Improrenient  of 

JA ining  casemates,  construction  of 

Minnesota  Point,  at  Superior,  Wis.,  improTemont  of . 

Minneaot*  Kiver,  Minn.,  improvement  of 

MiHpillion  Creek,  Del.,  improvement  of 

Mispllllon  River,  Del.,  examination  and  survey  of . . . 
MisAissippi  River: 

K:cammation  and  survey  to  determine  effoct  of 
backwater  at  Clarendon  and  Lower  White 

River,  A  rk 

Gauging,  and  its  principal  tributaries 

Gauging,  near  St.  PauL  Minn 

Improvement  of.  above  St  Anthony  Falls,  Minn. 
Improvement  of,  below  mouth  of  Ohio  River  (re- 
port of  MisHinsippi  Piver  Commission) 

Improvement  of,  between  DesMoines  Rapids  and 

mouth  of  Illiuois  River •. . . , 

Improvement  of,  between  Minneapolis  and  Des 

Moines  Rapids 

Improvement  ofnH*tween  Ohio  and  Illinois  rivers . 

Improvement  of  Des  Moines  JCapids 

Improvement  of  St.  Louis  Harbor,  Mo .'. . 

()lM*rating  and  care  of  Dos  Muiues  Rapids  Canal 

and  Drv  Dock : 

Plaqnemine,   Bayou,  La.,  bank   protection   at 

mouth  of , 

Reservoirs  at  headwaters  of 

^      Reservoirs  at  sources  of,  surveys  for 

Snag  boate  and  dredge  boats  on  nppor  river,  op-  I 

oration  of 

Snags  and  wrecks,  removal  of. 

South  Pass,  inspection  of  improvement  of. 

Survey  of 

"Wreck  off  Point  Celeste,  La.,  removal  of. . 
Misai-^sippi  River  Commission,  report  of. 
itn.D  "   • 


Page. 


[,  Department  of  the,  report  of  engineer  of- 


Mi.sson; 

ticer 
Missouri  River: 

Bridge  at  Leavenworth,  Kans.,  construction  of  . 
Examination  of,  between  Great  Falls  and  canyon  j 

next  below  Stubbs  Ferry,  Mont 

Improvement,  etc.,  of.  below  Sioux  City,  Iowa 

(roport  of  Missouri  River  CoramiHsiou) 

Im))rovcment  of,  between  Great  Falls,  Mont., 

and  Sioux  City,  Iowa 

^lissouri  River  Commission,  report  of 

>1<)bilo  Harbor,  Ala.,  improvement  of 

^lokelamne  River,  Cal.,  improvement  of 

Moltou  (steamer),  removal  of  wreck  of .' . . 

Monomoy,  Mass.,  removol  of  wrecks  near 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Pittsburg,  construction  of 

Improvement  of 

Lock  and  Dam  No.  6,  purchase  of 

Lock  and  Dam  No.  7,  purchase  of 

Locks  and  Dams  Nos.  8  and  0,  operating  and  care 

of 

Monroe,  Fort,  Va..  beach  protection,  water  supply, 

and  sewerage  system  at *. . . 

M onroc  Harbor,  Mich.,  improvement  of 

Moore,  Hannah  (scow),  removal  of  wreck  of 

Moosabcc  Bar,  Me.,  improvement  of 

MoA«ai>ee  Reach,  Me.,  remo\'al  of  wreck  near 

Mount  Calvert,  Md.,  construction  of  bridge  across 

I*atuxent  River  at 

Mount  Desert  to  Porcupine  Island,  Me.,  construction 

or  bi-eak  water  from 

Mount  Vej7ion,Va., improvement  of  Potomac  River  at . 
Mount  Vernon,  Wash.,  construction  of  bridge  across 

Skagit  River  at 

Munlcrkill  River, Del., examination  and  survey  of. . 
Muscle  Slioals  Canal,  Tenneesee  River,  operatlngand 

care  of 

Muakegtm  Harbor,  Mich.: 
Improvement  of. 


Iiljury  to  Government  dredge  at. 
iskini         '" 


Muskingum  River, Ohio: 

Improvement  of 

Improvement  of  Ice  harbor  at  mouth  of 

Operating  and  care  of  ice-harbor  lottk  at  mouth  of  | 
Operating  and  care  of  locks  and  dams  on i 

Mystic  River,  Conn.,  impro vemco)  of I 
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NaoBemonfl  River,  Va.,  improveraent  of 

Nantackot,  Mnss.,  improveinentofharborof  refuge  at 

Kantucket  Sound,  Mass.,  removal  of  wrecks  in 

l^apa,  Cal.,  construction  of  bridge  across  Xapa  River 

bv  city  of 

Napa  River,  Cal.,  at  Napa,  construction  of  bridge 

across 

Napa  River,  Cal.,  improvement  of 

NarragansettBay,  R.  I.,  construction  of  mining  case- 
mates at ■ 

Narragansett  Bay,  R.  I.,  Improvement  of 

Narraguagua  River,  Me.,  at  Milbridgo,  reconstruc- 
tion of  bridge  across 

Narraguagus  River,  Me..  Improvement  of 

Narrows  of  Lake  Cbamplain,  N.  T.  and  Vt.,  improve- 
ment of 

Nashawena  Island,  Mass.,  examination  and  survey 

of  Canapitsit  (Channel,  near 

Nasliville,  Chattanooga  and  Stl^uis  Railway  Com- 
pany, bridge  of. 

Nataluany  River,  La.,  improvement  of 

National  City,  Cal.,  establishment  of  harbor  lines  at. 

Navfftink  Railroad  (Jompany,  bridge  of 

Navigable  waters,  bridges  obstruotinp 

Navigable  waters,  construction  of  bridges  across 

Navigat ion,  bridges  obstructing 

Neohos  River,  Tex.,  improvement  of 

Nehalem  Bay,  Oregon,  improvement  of  entrance  to. . 
Neshawana  Island,  Mass.    (See  Nashawena  Inland.) 

Nense  River,  N.  C,  improvement  of 

Now  Bwlford  Harbor,  Mass..  improveraent  of 

New  Castle,  Del.,  improveraent  of  ice  harbor  at 

New  Haven,  Conn.,  construction  of  breakwaters  at.. 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London,  Wis.,  reconstruction  of  bridge  across 

Wolf  River  at 

New  Ki ver,  N.  C.  improvement  of 

New  River,  N.  C,  improvement  of  inland  waterway 

between  Boaufort  Harl»or  and 

New  River,  N.  C,  improvement  of  inland  waterway 

between  Swansboro  and 

New  River.  Va.  and  W' .  Vn.  improvement  of 

New  Rtwhelle,  N.  Y.,  improvement  of  Echo  Harbor. . 
New  Whatcom,   W^ash.,  establishment   of  harbor 

lines  at 

New  York  Central  and  Hudson  River  Railroad  Com- 
pany, bridges  of 

New  Vc»rk  Harbor : 

Davids  Isiland,  sea  wall  and  embankment  at 

Dumping  of  ballast  olT  Sandy  Hook  at  entrance 
to,  an<rreconmiendations  and  proposed  legisla- 
tion for  prevention 

Fortitications  for  defense  of 

Crovernors  Island,  sea  walls  at 

Harbor  lines  in,  and  adjacent  waters,  establish- 
ment of 

Improvement  of 

Improvement  of  Arthur  Kill 

Improvement  of  Buttermilk  Channel 

Improvement  of  channel  between  Staten  Island 

and  New  Jersey 

Improvement  of  channels  in  Gowanns  Bay 

Imi>rovonieut  of  East  River  and  Hell  Gate 

Supervision  of 

Wrecks  in,  removal  of 

Now  York,  N.  Y. : 

Bridge  across  Harlem  River  at  Broadway,  con- 
struction of 

Bridge  across  Harlem  River  at  Fourth  avenue, 

reconstruction  of 

Bridge  across  Harlem  Kiverat  One  hundred  and 
fifty-sixth  street,  construction  of  ttimporary, 

bv  city 

Bridge  across  Hudson  Kiver  near  Twenty-third 

street,  construction  of 

Newark  Bn v,  N .  J.,  injury  to  dike  in 

Newl)ern,  JJ.  C,  improvement  of  inland  waterway 

between  Beaufort  and •- 

Newburyport  Harbor,  Mass.,  improvement  of 

Nowj[)orl  Qarbor,  R.  I.,  improvement  of 
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Newport,  Ky.,  confiiruction  of  bridge  across  Lickiug 
River  at 

Newport  River,  N.  C,  improvement  of 

Newtown  Creek,  N.  Y .,  bndge  obstructing 

Newtown  Creek,  N.  Y. ,  improvement  of 

Niagara  Falls,  N.  Y.,  examination  and  survey  of  Port 
Day  above \. 

Niagara,  Fort,  N.  Y.  jjrotection  of  site  of 

Niagara  River^  N.  ¥.,  above  Tonawanda,  improve- 
ment of 

Niagara  River,  N.  Y.,  at  Port  Day,  above  Niagara 
Falls,  examination  and  survey  of 

Niagara  River,  N.  Y.,  discharges  of 

Noniiui  Creek,  Va.,  improvument  of 

Nooksack  River,  Wash.,  at  Femdale,  construction  of 
bridge  across 

Nooksack  River,  Wash.,  at  Lyndon,  construction  of 
bridge  across 

Nooksack  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  and  approaches,  improvement 
of. 

Norfolk  Harbor,  Va.,  and  navy-yard,  improvement 
of  approaches  to,  between  Lambert  Point  and  Fort 
Norfolk 

Norfolk  Harbor,  Va.,  improvement  of  inland  route 
lietween  Albemarle  Sound,  N.  C,  and ^. . 

Norfolk,'  Va..  modification  of  harbor  lines  at  the 
navy-vard 

North  Last  (Cape  Fear)  River,  N.  C,  improvement  of. 

North  East  Ri  ver,  Md.,  improvement  or 

North  Landing  River,  Va.  and  N.  C,  improvement  <i{. 

North  River  Rridge  Contpany,  bridge  of 

Northern  and  northwestern  fakes : 

Charts,  correction,  printing,  and  distribution  of. 

Kstimates 

Surveys  

Water  lovels 

Northern  Pacific  Railroad  Company,  bridge  of 

N'orwalk  Harbor,  Conn.,  improvement  of 

Nowell,  Florence  (schooner),  removal  of  wreck  of 

Noxubee  Biver,  Miss.,  improvement  of. 

Nnphar  (steamer),  removal  of  wreck  of 

O. 

Oak  Orchard  Harbor,  N.  T.,  improvement  of 

Oiikes,  Allio  (schooner),  removal  of  wreck  of 

Oakland  Harbor,  Cal.,  improvement  of 

Occoqnan  Creek,  Va.,  improvement  of 

Occupancyof  public  works  by  corporations  or  indi- 
viduals   

Ocean  Springs  Bridge  Company,  bridge  of 

Ocean  Springs,  Miss.,  construction  ot  bridge  across 

Fort  Bayou  at 

Ooklawaba  River,  Fla.,  improvement  of 

Ocmulgee  River,   Ga..  at   Macon,  construction  of 

bridge  across 

Ocmulgee  River,  Ga.,  Improvement  of 

Oconee  River,  Ga..  improvement  of. 

Oconto  Harbor,  Wis.,  improvement  of 

Ocracoke  Inlel,  N.  C,  improvement  of 

Office  of  the  Chief  of  Engineers 

Ogdeusburg  Harbor,  N.  Y.,  improvement  of. 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Coving- 
ton, Ky.,  construction  of 

Dam  below  mouth  of  Beaver  River,  Pa.,  con- 
struction of 

Improvement  of 

Improvement  of  Falls  of,  Louisville.  Ky 

Improvement  of  Indiana  Chute,  Falls  of 

Operating  and  care  of  Davis  Island  Dam,  Pa 

Operating  and  cai^e  of  Louisville  and  Portland 
Can  al ,  Ky 

Snagboats  on,  operation  of 

Oil  City,  Pa.,  construction  of  bridge  across  Allegheny 

River  at 

Olcott  Harbor,  N.  Y.,  improvement  of 

Oliver,  Mary  E.  (schooner),  removal  of  wreck  of 

Olympia  Harbor,  Wash.,  examinntion  and  survey  of. 
Olynipia,  Wash.,  establishment  of  harbor  lines  at. .. 
Onancock  Harbor  (or  River),  Va.,  improvement  of.. . 
,Ontario,  Lake,  survey  of  Black  Crcelt  Shoal 
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Ontario,  Lake.  (See  dUo^oTihom  and  northwestern 
Uken.) 

Ontonacon  Harbor,  Mich.,  improvement  of 

Orogoiiian  Railroad  Company,  bridge  of 

Oaaffe  River.  Mo.,  improvement  of. 

Onhkosh,  WIh..  construction  of  bridso  acrou  I'ox 
Ki ver  at  Wisconsin  nvenae,  by  citj;  of 

Osweffo  Harbor,  N.  T.,  improvement  of 

Otter  i.'reek,  Vt.,  iniprovomeoit  of 

Ouachita  River,  Ark.  and  La.,  improvement  of 

OysttT  Bay,  Tex.,  near  Christmas  Point,  examina- 
tion and  s  urv  ey  of  


Pnciflc  coast  lietween  Points  pnme  and  Capistrano, 
('hK,  examination  for  deep  liarbor  on 

Packanl,  K.  G.,  modification  of  harbor  lines  in  Jersey 
FlatH.  New  Itork  Harbor,  to  permit  constructions 
by 

Paiiilhi  Bay.  Wash.,  and  Skagit  Bay.  Wash.,  exami- 
nation and  survey  for  ship  channel  through  Swino- 
miah  Slough  connecting 

radncali,  Ky.,  improvement  of  Livineston  Point 

Pamlico  River,  N .  C,  improvement  of 

Pamlico  River,  N.  C,  removal  of  wreck  opposite 
iSw an  Point 

Pamunkev  River,  Va.,  improvement  of 

Pnscrtffoula  River,  Miss.,  improvement  of 

Pasquotank  River,  N.  C,  improvement  of 

PasHalo  River.  N.  J.,  improvement  of 

Passaic  River,  N.  J.,  improvement  of,  above  Newark . 

Passaic  River,  N.  J.,  improvement  of,  below  Newark . 

Passaic  River,  N.  J.,  injury  to  dike 

Patapsco  River,  Md.,  improvement  of 

Patchogue  River,  N.  Y.,  improvement  of 

Patnxent  River.  Md..  at  Mount  Calvert,  near  Bris- 
tol Landing,  construction  of  bridge  across 

Patuxeut  River,  Md.,  improvement  of 

PawcAtuck  River,  R.  I.  and  Conn.,  improvement  of. . 

Pawtucket  River,  R.  I.,  iniprovemeut  of 

Pearl  River,  Miss.,  below  Jackson,  improvement  of. 

Pearl  River.  Miss.,  between  Edinburgand  Carthage, 
improvement  of 

Pearl  River,  Miss.,  between  Jackson  and  Carthage, 
impTTjvemcnt  of 

1  Vnsc  Creek,  Fla.,  improvement  of 

1V.1«'««  Point,  Lake  Erie,  survej-  of  shoals  near 

Pclee  Spit  light-hojjse,  Lake  Erie,  survey  of  shoals  off. 

I*e««»bscot  River,  Me.,  examination  and  survey  of... 

Penobscot  River,  Me.,  improvement  of 

Pcnsacola  Harbor,  Fla.,  improvement  of 

Ponsaukec  Harlwr,  Wis.,  improvement  of 

Pen twatt'r' Harbor,  Mich.,  improvement  of 

Perth  Aralioy,  N.  J.,  modification  of  harbor  lines  at . 

Petaluma  Creek,  Cal.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of 

Petoskey  Harbor,  Mich.,  improvement  of 

Philadelphia  Harbor,  Pa.,  improvement  of 

Philadelphia  Harbor,  Pa.,  removal  of  wreck  in 

I'hiladelphia,  Pa.,  construction  of  mining  casemates 
at 

PhippsbTirg,  Me.,  construction  of  bridge  across  At- 
kins Bay  at 

IMcrs,  etc.,  occupancy  or  iiy ury  of 

Piue  Lake,  Mich.,  iiuxirovement  of  entrance  to 

Pittsburg,  Pa.: 

Bridge  across  Allegheny  River,  coustniction  of. . 
Bridge  across  Monungahela  River,  construction 

of 

Davis  Island  Dam,  operating  and  care  of 

Herr Island  Dam,  Allegheny  River,  construction 
of ." 

Plaquemiue,  Bayou,  La.,  improvement  of 

Pluqueuiiue,  hayou.  La.,  prevention  of  further  cav- 
ing at  mouth  of 

Platte,  department  of  the,  report  of  engineer  officer.. 

l*)att»burg  Harbor,  N.  Y.,  improvement  of 

I'lensant  River,  Me.,  improvement  of 

Plymouth  County,  Mass.,  construction  of  bridge 
across  Cohassel  NaiTOWs  by  Barnstable  C«)un'ty 
and '. 

Plymouth  Harbor,  Mass.,  improvement  of 
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Point  Judith,  B.  I.,  oon»traction  of  harbor  of  ref  age 
at 


FoUock  Rip,  Ma8s.,  retnoyal  of  wrecks  on  and  near 

Poncbatoula  River,  La.,  improvement  of 

Porcupine  Island,  Me.,  construction  of  breakwater 

from  Mount  Desert  to 

Port  Chester  Harbor,  X.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Clinton  Hartnir,  Oliio,  removal  of  wrecks  in 

Port  Day,  If.  Y.,  above  Niagara  Falls,  examination 

and  survey  of 

Port  Huron,  Mich.,  improvement  of  Black  River  at . 
Port  Jefferson  Inlet,  N.  Y.,  im^^rovement  ot  harbor  at . 

Port  Washin^in  Harbor,  Wis.,  improvement  of 

Portage  Cuuu^Wis.,  teconstruction  of  bridge  across. 
Portage  Citv,  Wis.,  reconstruction  of  bridge  across 

Poruge  C^al  near 

Portage  Lake  and  Lake  Superior  canals,  across  Ke- 
weenaw Point,  Mich.,  improvement  and  operating 

and  care  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Portage  Lake,  Mich.,  improvement  of  harbor  of 

refuge  at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  improvement  of  channel  in 

Back  Cove 

Portland,  Me.,  construction  of  mining  casemate  at . . . 
Portland,  Oregon: 

Bridges  across  Willamette  River,  construction 

of,  oy  oi  ty 

Examination  and  survey  for  25- foot  channel  in 

Willamette  and  Columbia  rivers  below 

Harbor  lines  at,  establishment  pf 

Improvement  of  Willamette  and  Columbia  rivers 

at  an  d  belo  w 

Improvement  of  Willamette  River  above 

Portsmouth  Harbor,  N.  H.,  improvement  of 

Post  of  WiUots  Point,  N.Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon. . 
Potomac  River: 

Bridge  at  Three  Sisters,  near  Washington,  D.  C, 

construction  of 

JBastem  Branch  of.    (See  Auacostia  River.) 

Examination  and  survey  of 

Flshway  s  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Va 

Improvement  of,  at  Washington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  River,  Mass.,  improvement  of 

Presque  Isle  Peninsula.  Erie  Harl)or,  Pa.,  preserva- 
tion and  protection  of. 

Providence  River,  R.  I.,  improvement  of 

Providence  River,  R.  1.,  remov^  of  Green  Jacket  Shoal . 

Provincetown  Harbor,  Mass.,  improv*  ment  of 

Public  buildings  and  grounds,  Washington,  D.  C, 

improvement  and  careof. 

Pubuc  works,  occupancy  or  injury  of 

Pueet  Sound,  Wash.,  examination  and  survey  for 
ship  channel  through  Swinomish  Slough,  connect- 
ing Swratoga  Passage  and  Skagit  Bay  with  Padilla 
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Puget  Sound,  Wash.,  examination  for  ship  canal  to 
connect  lakes  Union,  Washington,  and  Samamish 
with 

Pultneyville  Harbor,  N.  Y.,  improvement  of 

Python  (schooner^  removal  of  wreck  of 


Queens  County,  N.  Y., 
town  Creek 


bridge  of,  obRtructing  New- 


Racine  Harbor,  Wis.,  improvement  of. 

Rah  way  lU  ver,  N.  J.,  Improvement  of 

Rancocas  River,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  removal  of  wreck  in 

Rappahannock  River,  Ya.,  improvement  of 

Raritan  Bay,  N.  J.,  establishment  of  harbor  lines  in. 

Raritan  Bay,N.  J.,  improvement  of 

Raritan  Bay,  N#J.,  removal  of  wreck  in , 
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Rarltui  River,  N.  J.,  improvement  of. 

Reooxmaissancea  and  explorations 

Ked  Cedar,  W{m.,  rt'construction  of  bridge  across 
Chippewa  River,  near.. 

Red  BLook  Cliannel,  New^ork  Harbor,  improvement 
of 

Red  River  above  Fnlton,  Ark.,  improvement  of. 

Red  River,  La.  and  Ark.,  improv*«m<*nt  of 

Re<l  River  of  tbft  North,  Minn,  and  N.  Dak.,  and  trib- 
utaries above  Fei  gna  Fulls  and  Crookston,  exami- 
nation and  survey  ot 

Red  River  of  the  Iv'orth,  Minn,  and  N.  Dak.,  improve- 
ment of 

Redwood  Creek.  Cal..  Imnrovenieut  of. 

Relief  Bridce  Company.  Dridge  of 

Resone  («aiTbo*it),  removal  of  wreck  of 

Reservoirs  at  head  waters  of  Mississippi  River 

Roservoirs  at  sources  of  Mississippi,  SI  Croix, 
Chippewa,  and  Wiscjonsin  rivers,  surveys  for 

Richmond,  Ohio,  examinal  ion  and  survey  of  Grand 
River  below 

River  and  harbor  improvenient-s 

Roanoke  Rivor,  N.  C,  Improvement  of 

Rock  Hall  Jlarbor,  Md.,  examination  and  survey  of. 

}{ockland  Harbor.  Mc,  improvem<>nt  of 

Rockland  Harbor,  Me.,  nMuoval  of  wreck  in 

Rockport  Harbor,  Mt.,  impruvemeut  of , 

Rogers.  Ann  R.  (schooner),  removal  of  wreck  of 

Rondeway,  Bayou.  La.,  improvement  of 

Kondout  Hsrbor,  N.  Y.,  improvement  of 

Rope,  wire,  teste  of 

Roseville,  Cal.,  establisbment  of  harbor  lina<9  at 

lioss  Island,  Oregon,  examination  of  Willamette 
River  at 

Rouge  River,  ^f ich.,  improvement  of 

Rough  River,  Ky .,  improvement  of 

Rouse  Point,  Lake  Charaplain,  N.  Y.,  breakwater  at. . 

Rules  and  regulations  for  use  of  canals,  recommen- 
dations and  proposed  legislation  for  establishment 
and  enforcement  of 

Ryan,  Paddy  (scow),  removal  of  wreck  of 

Sabine  Pass,  Tex.,  improvement  of  harbor  at , 

Sabine  River.  Tex.,  between  Sabine  Lake  and  Sud- 

duths  Bluff,  examination  of. , 

Sabine  River,  Tex . ,  improvement  of , 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at.. 

Saco  River,  Me.,  improvement  of , 

Sacramento  Kiver,  Cfal.,  improvement  of 

Sagadahoc  County,  Me.,  construction  of  bridge  across 

A  tkins  Bay  by , 

Saginaw  River,  Mich.,  improvement  of , 

St.  A  ugnstiue  Harbor,  Fla.,  improvement  of. , 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 

St  Clair  Flats  Canal,  Mich,,  ii^uries  to  piers,  etc.,  of. 
St.  Clair  Flats  Canal,  Mich.,  operating  and  care  Of. .. 

St.  Clair  River,  Mich.,  removal  of  wreck  in , 

St.  Croix  River,  Me.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of 

St  (/roix  River,  Wis.  and  Minn.,  surveys  for  reser- 
voirs at  sources  of 

St.  Framis  River,  Ark.,  improvement  of 

St .  Fraucit*  River,  Mo.,  improvement  of 

St.  Johns  liiver,  Fla., at  Builalb Bluff,  reoonstmotion 

o  f  bridge  across 

St .  Johns  River,  Fla.,  improvement  of 

St.  Joseph  Harbor,  Mich.,  improvement  of , 

St.  Joseph  River,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  near  its  mouth,  bridge  ob- 

btnioting 

St.  Lawrence  River,  at  Ogdensborg,  N.  T.,improve- 

moiit  of , 

St.  Lawrence  River,  N.  Y.,  Improvement  of  shoals 

between  Sister  Islands  and  Crossover  Light 

St.  Lawrence  River,  survey  of  shoals  in 

St.  Louis  Bay,  Wis.,  improvement  of  harbor  at 

St.  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Wis.  and  Minn.,  below  Fond  du  Lac, 

examination  and  survey  of 

St.   Louis  River,  Wis.  and  Minn.,  cousLructiou  of 

bridge  across 
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Part  IV. 


St.  Marys  Falls  Canal,  dry  dock  at 

Stb  Marys  Falls  Canal,  Micb.,  oocnpancy  of  Govern 
mentlands  and  ii^aries  of  piers  at 

St.  Maiys  Falls  Canal,  Mich.,  operating  and  care  of. 

St.  Marjrs  Kiver,  Miofa.,  at  the  Falls,  iniprovenieut  of. 

St.  Marys  River,  Mich.,  between  White  Fish  Bay  and 
Detoar  lieht-honse,  snrvey  of 

St.  Marys  Kiver,  Mich.,  improvement  of  Hay  Lake 
Channel 

St.  Matthews  (steamer),  removal  of  wrock  of 

St.  PanL  Minneapolis  and  Manitoba  Railway  Com- 
pany, bridge  of. 

St.  Paah  Minn.,  ganging  Mississippi  River,  near  . . 

Salem  Harbor,  Mass.,  improvement  of 

Sulkahatcbie  xUver,  S.  C,  improvement  of 

Samamish  Lake,  Wash.,  examination  for  ship  oaual 
to  connect  Pnget  Sound  with 

San  Diego,  Cal.,  establishment  of  harbor  lines  at 

San  Diego  Harbor,  Cal.,  and  adjacent  waters,  estab- 
lishment of  harbor  lines  in 

San  Diegu  Harbor,  Cal.,  Improvement  of 

San  Francisco,  Cal.,  construction  of  mining  casemate, 
etc.,  at 

San  Francisco  Harbor,  Cal.,  fortifications  fur  defense 
of 

San  Joaquin  River,  Cal.,  improvement  of.  * 

SsDi  Luis  Obispo  Harbor,  Cal.,  improvement  of 

San  Pedro  Bay,  Cal.,  examination  for  deep  harbor  at. 

Sun  Pedro,  Cal.,  establi-shmont  of  harbor  lines  at 

Sand  Beach,  Lalce  Hnrou,  Mich.,  improvement  of 
harbor  of  refttge  at 

Sandusky  Bay.  Ohio,  con.struction  of  bridge  across.. 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay.  Cape  Ann,  Mass.,  construction  of  har- 
bor of  refuge  at 

Sandy  Hook  Bay,  N.  J.,  establishment  of  harlmr 
lines  in .-- 

Sandy  Hook,  N.  J.,  dumping  of  ballast  in  approac*he.s 
to  New  York  Harbor  off 

Sjuita  Monica  Bay,  Cal.,  examiitatiou  for  deep  har- 
bor at 

Santee  River,  8.  C,  improvement  of * . . . 

Sap^lo,  (ra.,  and  Doboy^  Ga.,  examinsition  and  snrvey 
of  inside  route  between 

Sarasota  iiay,  Fla.,  improvement  of : 

Saratoga  Passage,  Wash.,  and  Padilla  Bay,  Wash., 
examina^on  and  survey  for  ship  channel  through 
Swinomish  Slough  connecting 

Sangatuck  Harbor,  Mich.,  improvement  of 

Saiigerties  Harbor,  N.  Y.,  improvement  of 

Savannah,  Ga.,  and  Femanoina,  Fla.,  examination 
and  survey  of  inside  route  between 

Savannah  Harbor,  Ga.,  improvement  of 

Savannah  Harbor,  Ga.,  removal  of  wreck  in 

Savannah  River,  Ga.,  improvement  of 

Sayville,  N.  Y.,  improvement  of  Browns  Creek 

Scbool,  United  States  Engineer 

SchnyikiU  River,  Pa.,  improvement  of 

Soitnate  Harbor,  Mass.,  improvement  of 

Seattle,  Wash^  examination  for  ship  canal  to  con- 
nect lakes  Union,  Washington,  and  Samamish 
with  Pugot  Sound 

Seybel,  D.  £.,  and  Hugh  N.  Camp,  bridge  of 

Shnwneotown  embankment,  111 

Sheboygan  Harbor,  Wis.,  improvement  of 

Slioboygan  River,  Wis.,  in  Sh^oygan,  reconstruc- 
tion of  bridge  across 

Sheboygan,  Wis.,  reconstruction  of  bridge  across 
Sheboygan  River  in 

Sheepshead  Bay.  N.  Y.,  improvement  of 

Ship  Island  Harbor,  Miss.,  removal  of  wreck  in 

Shoal  Harbor.  N.  J.,  improvement  of 

Shreveport,  La.,  and  Jefferson,  Tex.,  survey  of 
lakes  between 

Shrewsbury  River,  K.  J.,  at  Highland  Beach,  cou> 
strnction  of  bridge  across 

Shrewsbury  River,  N.  J.,  improvement  of 

Sister  Islands,  St.  Lawrence  River,  N.  Y.,  removal 
of  shoals  near 

Sinslaw  River,  Oregon,  improvement  of  month  of  . . . 

Skagit  Bay,  Wash.,  and  Patlillu  Bay,  Wash.,  exami- 
nation  and  survey/or  ship  channel  through  Swluo- 
miah  Slough  oonnecting 
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Skagit  County,  Wa.sh.,  construction  of  bri<l<5e  acn>s8 

Ska£:it  Kiver  at  Mount  Vernon,  by 

Skagit  Coanty,  WaHh..  conDtructiou'uf  bridge  across 

SwinoniLsb  Slough  by 

Skxueit  River,  Wash.,  at  Mount  Vernon,  construction 

orbridjje  acn»8s 

Skj^pt  Kiver,  Wash.,  improvement  of 

Smyrna  Kiver,  Del ..  improvement  of 

Siuike  Kiver,  Wash.,  improvement  of 

Snohomish  Kiver,  Wash. : 

Bridge  across,  construction  of 

Bridge  at  Everett,  lonstruction  of 

Bridge  at  Snohomisli.  construction  of 

Brid  ge  near  Snohomish ,  construct  ion  of 

Improvem«*nt  of 

Snohomish.  Skykomish  and  SjMJkane   Railway  and 

Transportation  Company,  bridges  of .'. 

Snohomish,  Wash.,  construction  of  bridge  across 

Snohomish  River,  by  city  of 

Snoliomish,   Wash.,  c<»nslru«'tion  of  bridge  across 

Snohomish  River  near 

Snoqnalmie  River,  Wasli.,  improvement  of 

Society  Hill  and    Marlborough   Bridge  Company, 

bridge  of '. *. .. 

Society  Hill,  S.  C,  bridge  obstructing  Grefit  Pedee 

Kiver  near 

Sopelo,  Ga.    (See  Sapelo.) 

South  Amboy,  N.  J.,  removal  of  wreck  near 

South  arm  or  Willapa  Kiver,  Wash.,  construction  of 

brid  «se  across 

South  Bay,  Elk  River,  AVash.,  construction  of  bridge  j 

iu;ross ' 

South  Branch  of  Elizabeth  River,  Va.,  modification 

of  harbor  lines  in • , 

South  Fork  of  Cumberland  River.  Ky.,  improvement 

of 


South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass  of  Mississippi  River,  inspection  of  im- 
])rovemout  of 

South  River,  N.  J.,  improvement  of 

South  River.  X.  J.,  u.se  of  dikes  in 

South  Twenty-second  Street  Bridge  Company, 
bridge  of " 

Spanisii  Bight,  Cal.,  eHtablislimriit  of  harbor  lines  at. 

S<iunu  River,  N.  J.,  iniprovcnieMt  of 

Stamfonl  Harbor,  Conn.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  channel  be- 
tween New  Jersey  and ' 

Staunt<m  Kiver,  Va",  improvement  of 

Steele  Bayou.  Miss.,  iinprovenient  of 

Stillaguamisli  Kiver,  >Vash.,  improvement  of 

Stonr.  tests  of T 

Stonin;;ton.C(mn.,  iniproverucnt  of  harbor  of  refuge  at 

Structures,  juihlic.  occupancy  ot  in,jiirv  of 

Sturgeon  Bay  Canal,  Wis.,  improvenu'iit  of  harbor  of 
refuge  at  entrance  of 

Sumpawanus  Inlet,  N.  Y.,  ini]»n»vement  of 

Superior  i^iv.  Wis.,  improvement  of  harbor  at 

Superior  Belt  Line  and  Terminal  iiailway  Company, 
bridge  of 

Superior,  Lake,  and  Portage  Lake  canals,  across 
Keweenaw  Point,  Mich.,  improvement  and  opera- 
ting and  care  of , 

Superior,  Lake.  (See  aUo  Northern  and  North- 
western lakes.) 

Superior,  Wis.,  improvement  of  Minnesota  Point  at. 

Supervisor  (»f  the  liarluir  of  New  York,  report  ot 

Susquehanna  Kiver  above  Havre  de  GracCf  Md.,  ex- 
amination an<l  survey  of 

Susqu»'hanna  River,  near  Havre  de  Grace,  Md.,  im- 
]»roV(>UirIlt  of 

Suwanee  Kiver,  Fla.,  irni>rovement  of 

SwanslMiro.  N.  C,  iuiprovrnient  of  inland  waterway 
between  New  Kiver  and '. . 

Swinornish  .Slougli.  Wash.,  construj'tion  of  bri<lge  o( 
Skii;;it  (Jouiity  across 

SwiuomishSlough,  Wash.,  examination  and  survey  of 

T. 

Taconia,  Wash.,  bridge  obstrut-ting  Commencement 
Bav  at 


Talliihatchec  Kiver.  Miss.,  improvement  of 

TaJliipoo«iJ4  Jiivcr,  Alu.,  improvement  uf 
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Tar   River,  N.  C,  at   Tarboro,    recoiuitruction   of 
bridge  across : 

Tar  Ru'er,  N.  C.,  improvement  of 

Tarboro,  N.  C.,  reconstmctlon  of  bridee  across  Tar 
liiverat 

Taunton  River,  Mass.,  iinprovemont  of 

achefnncte  River,  La.'   \^ee  Chefuncte  River.) 
I'chnla  Lake,  Miss.,  improvement  of - 

Te<?he,  Bayon,  La.,  'improvement  of 

Teche,  Bay  on,  La.,  removal  of  wreck  in 

Tenne'saee^River:  ' 

Bridge  at  Johnsonville,  Tenn.,  reconstruction  of. 

Improvement  of,  above  Chattanooea,  Tenn 

Improvement  oi^  below  Bee  Tree  Shoals,  Ala 

Improvement  of,  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn., 
■    and  foot  of  Bee  Tree  Shoals  Ala 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of. 
Tensas  River,  La.,  improvement  of 

Terrebonne,  6ayou,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

Three  Sisters,  near  Washington,'  D.  C,  construction 
of  bridge  across  Potomac  Bi ver  at - 

Thunder  Bay  Harbor,  Mich.,  improvement  of '. 

Thunder  Bay  River,  Mich.,  improvement  of 

Tiokfaw  River  and  tributaries.  La.,  improvement  of. 
Ticonderoga  River,  N.  Y.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  examination  and 
surve  V  of , 

Toleflo  Harbor,  Ohio,  improvement  of 

Toledo,  Wash.,  construction  of  bridge  across  Cowlitz 
River  at 

Tombiffbee  River,  Miss,  and  Ala.,  improvement  of. .. 
Below  Demopolis 

Between  I)eraopoliA  and  Columbus 

Between  Fulton  and  Vienna 

Between  Walkers  Bridge  and  Fulton 

Tonawanda  Harbor,  N.  Y.,  improvement  of 

ToTTJedoes '. 

Townsend  Inle  t,  N.  J.  removal  of  wreck  at 

Tradowatcr  River,  Ky .,  improvement  of 

Trent  River,  N.  C,  improvement  of.  ................ 

Trinity  River,"  Tex.,  improvement  of 

• 

Tug  F^rk  of  Big  Sandy  River,  W.  Va.  and  Ky.,  im- 
provement of * 

TuUa  Creek,  N.  C,  at  Tulls,  bridge  obstructing 

Tulls,  N.  C,  bridge  obstructing  Tolls  Creek  at 

Turn  water  Wash    examination  at       .       ...........*. 

Two  Rivers  Harbor.  Wis  .  imnrovement  of 

r. 

Umpqna  River,  Oregon,  improvement  of 

Union,  Lake,  Wash.,  examination  for  ship  canal  to 
connect  Pnget  Sound  and  Lake  Washington  with. . 
United  Railroads  of  Washington,  bridge  of    .     . 

Urbana  Creek,  Va.,  improvement  of 

Use  of  public  works  by  corporations  or  individuals. . 

'  T. 

Valley  Stx«et  Railway  Company,  bridge  of 

Vancouver,  Wash.,  establishment  of  harbor  lines  at. 
VancoQver,  Wash.,  examination  and  survey  of  Co- 
lumbia River  near 

Vermillion  Harbor,  Ohio,  improvement  of 

Vidal,  Bayou,  La.,  improvement  of 

Vineyard  Haven,  Maas.,  improvement  of  harbor  at . . 

Vineyard  Haven,  Mass.,  removal  of  wreck  near 

Vfdusia  Bar,  Fla.,  improvement  of 

W. 

Wabash  River,  Ind.  and  HI.,  improvement  of 

Wabash  River,  Ind.  and  HI.,  improvement  of;  above 
Vincennee 

Wabash  River,  Ind.  and  HI.,  improvement  of,  below 
Vincennea 

Waccamaw  River,  K.  C.  and  S.  C,  improvement  of. . 

Wahkiakum  County,  Wash.,  construction  of  bridge 

across  Al£rer  or  Brooks  Slouizh  bv  .  ............... 

Walluski  River,  Oregon,  construction  of  bridge  of 
Clatsop  County  across  ............................. 

-T^ 
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Wappinger  Creek,  If .  Y. .  improremeiit  of 

M'appoo  Cot,  S.  C,  improvement  of 

Warebam  Harbor,  MaM.,  improvement  of 

Warebam,  MasM.,  constractiun  of  bridge  across  Co- 

haaaet  KarrowH  at  town  of 

Warren  Connty,  Ky.,  bridge  of,  obatracting  Casper 

River 

Warren  Connty,  Miss.,  conatruction  of  bridge  acrowt 

Big  Black  Rfver  at  Baldwin  Ferry  by 

Wa  rrior  River,  Ala.,  improvement  of 

Wanbington,  Alexandria  and  Mount  Vetnon  Electric 


Railway  Company,  bridge  of. 

Washington  and  Arlington  Railway  Company,  bridge 


of. 


Washington  and  Chesapeake  Beach  Railway  Com- 
pany, oridge  of 

Washington  Aqueduct,  Washington,  D.  C 

Washington  Bayou,  Miss.,  improvmnent  of. 

Washington,  D.  C : 

Anacostia  River,  examination  and  survey  of 

Anacost ia  River,  improvement  of. 

Bridge  across  Potomac  River  at  **  Three  Sist4?rs," 

construction  of 

Fortifications  for  defense  of 

Harbor  lines  in  Anacostia  River,  establishment 

of 

Lon^  Bridge 

Mining  casemates  at,  construction  of 

Potomac  Flats,  trespasses  on 

Potomac  River  at,  improvement  of 

Potomac  River  up  to,  examination  and  survey  of. 
Public  buildings  and  grounds,  improvement  an<l 

care  of 

Washington  Aqueduct 

Washington  Monument,  care  of  ., 

Water  supply 

Water  supply,  increasing 

Washington,  Lake,  Wanh.,  examinntion   for  shin 
canal  to  connect  Puget  Sound  and  Lake  Samamisn 

with 

Washington  Monnmfmt,  Washington,  D.  C,  care  of. 
Water  supply  of  Wanliington  and  District  of  Co- 
lumbia  

Wateree  River,  S.  C,  improvement  of. 

Waterways : 

Between  Beaufort  Harbor  and  New  River,  K.  C, 

iniprovemnnt  of 

Between  Chincoleaguo  Bay,  Va.,  and  Delaware 

Baj',  improvement  of 

Between  Doboy  and   Sapelo,  Ga'.,  examination 

and-8ur\'oy  of 

Between  New  River  and  Swansboro,  N.  C,  im- 
provement of 

Between  Newborn  and  Beaufort,  N.  C,  improve- 
ment of  

Between  Norfolk  Harbor,  Va.,  and  Albemarle 

Sound,  N.  C,  improvement  of 

Between  Savannah,  Ga.,  and  Fomandina,  Fla., 

examination  and  survey  of 

Cypress  Bayou  and  lakes  between  Jefferson,  Tex., 

and  Slireveport,  La.,  survey  of 

From  Jamaica  Bay  eastward  to  Long  Beach  In- 
let, N.  Y.,  examination  and  survey  for 

Waukegan  Harbor,  HI.,  improvement  of 

Wttverly  Shoal,  Lake  Erie,  survey  of 

Wt^llfleH  Harbor,  Mass.,  improvement  of 

West  Bay,  Tex.,  construction  of  bridge  across,  fh>m 

(lulvosion  Island  to  Virginia  Point 

Went  ((T»lveston)  Bay,  Tex.,  near  Galveston,  exami- 

Uiition  and  survey  of 

W«-Mtport  Harbor,  Mass.,  improvement  of 

Woyhosset  (schooner),  n-moval  of  wreck  of 

W«'ymouth  River,  Mass.,  improvement  of 

Wlmt-4'om  Cotmty,   Wash.,  conntruction  of  bridge 

n<5r(»ss  Nook  sack  River  at  Feriidale  by 

Wlia(4om  County,  Wash.,  construction  of  bridge 

a<T«)8s  NooksHCK  River  at  Lyndon  by 

White  l.nko  Harbor,  Mich.,  improvement  of 

White  River,  Ark.,  examinatiun  and  survey  of  lower. 

Willie  River,  Ark.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

Whit4»  Kivor,  liid..  impi-ovemeutof 

AVIeomiro  Klver,  Md..  imitrovemeut  of 

Wiloox  (tug),  removal  of  wreck  of. 
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Willamette  Riyer,  Oregon: 

Bridge  at  Albany,  construction  of. 


Bridges  at  Portland,  construction  of,  by  city  . . . , 
Examination  and  survey  for  25-foot  channel  be- 
low Portland 

Examination  and  survey  of,  at  Clackamas  Bap- 

ids,  Boss  Island,  andOorvallis 

Harbor  lines  at  Portland,  establishment  of 

Improvement  of,  above  Portland 

Improvement  of,  below  Porttand 

Willapa  Biver.  Wash.,  oonstruction  of  bridge  across 

south  arm  01 , 

Willets  Point,  N.  T.,  post  of 

Wilmington,    DeL,  construction  of  bridge  across 

Brandy  wine  Creek  at 

Wilmington,  Del.,  improvement  of  harbor  at. 


Wilminiton  Harbor,  CaL,  establishment  of  harbor 
I  in.. 


lines  1 


Wilmington  Harbor,  Cal.,  Improvement  of 

Wilmington,  N.  C,  improvement  of  Cape  Fear  Biver 
at. 


Wilson  Harbor JST.  Y.,  improvement  of , 

Wilsons  Point  Harbor,  Conn.,  improvement  of 

WinthropHabor,  Mass.,  improvement  of 

WinyawBay,  S.C.,  improvement  of 

,  Wisconsin  River,  Wis.,  reconstruction  of  bridge 

across  Portage  Canal 

Wisconsin  Bivec,  Wis.,  surveys  for  reservoirs  at 

sources  of , 

Withlacooohee  Biver,  Fla.,  Improvement  of 

Wolf  Biver  at  Kew  London,  wis.,  reconstruction  of 

bridge  across 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of. 

Works,  public,  occupancy  or  ix^ury  of 

W  recks,  removal  of 

Browneys  Island,  Moosabeo  Beach,  Ke 

Cobbs  Island,  Va.,  off. , 

Cooper  Biver,  S.C 

Darien  Harbor,  Oa 

Delaware  Biver  at  Philadelphia,  Pa 

Oravesend  Bay,  New  York  Harbor 

Hog  Island,  va.,  off 

MiMissippi  Biver,  off  Point  Celeste,  La 

Monomoy,  Mass.,  near , 
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404 
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Kantucket  Sound,  Mass 

Pamlico  River,  N.  C,  opposite  Swan  Point . 

Pollock  Blp,  Mass.,  on  and  near 

Port  Clinton  Harbor,  Ohio 

Banoocas  River,  N.  J. 
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080 


080 


Baritaii  Bay,  K.  J.,  near  South  Amboy  . 

Rockland  Harbor,  Me 

St.  CUir  River.  Mich 

Savannah  Harl>or,  Ga 

Ship  Island  Harbor,  Miss 

Teohe,  Bayou,  La 

Townsend Inlet,  N.J 
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Yadkin  Biver,  N.  C,  improvement  of 

Yamhill  Biver,  Oregon,  near  Lafayette,  reconstruc- 
tion of  bridge  across 

Yaquina  Bay,  Oregon,  improvement  of  harbor  at 

Yazoo  Biver,  Miss.,  improvement  of 

Yazoo  Biver,  Miss.,  survey  and  project  for  improve- 
ment of  mouth  of. 

Yellow  Banks,  Wis.,  improvement  of 

Yellowstone  National  Park,  construction  and  im- 
provement of  roads  and  bridges  in 

Yellowstone  Biver,  Mont,  and  N.  Dak.,  improvement 


119    040 


168 


York,  Andrew  J.  (schooner),  removal  of  wreck  of. . . . 

York  Harbor,  Me.,  Improvement  of , 

York  Biver,  Va^  improvement  of 

Yonghiogheny  Biver,  Pa.,  at  Boston,  construction 

of  orldge  across 

Yoongs  River,  Oregon,  improvement  of 
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